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Che Engineer 
Tabular Summary of Civil Engineering Contracts, 
1938 


O* the pages of this Supplement there will be found tables giving some brief particulars of important 

civil engineering schemes upon which work was proceeding during 1938. Only those schemes for 
which contracts have already been awarded or are just about to be awarded have been included. The 
information upon which the tables have been based was obtained from numerous sources and our thanks 
are particularly due to those Consulting Engineers, Port Authorities, Catchment Boards, &c., who have 


co-operated with us. 


The tables are for the most part self-explanatory. The first column of each table is headed Title 


of Scheme and/or Purchasing Authority. In many cases the scheme has no distinctive title and the 
Purchasing Authority is given only; in some the title of the scheme gives an indication of the identity 
of the body for which the work is being carried out, and the Purchasing Authority is not then entered. 
Many bodies, such as Catchment Boards and Port Authorities, have their own engineering staffs and employ 
no consulting engineers. In such cases the body concerned is entered in the second column as the 
Supervising Authority. In some cases where the chief engineer or other official of the Purchasing Authority 
has acted in conjunction with the consulting. engineers or is himself directing the work his name is 
entered in italics. The entries under “Nature of Scheme and Notes” are designed to convey an 
impression of the nature and also the magnitude of the works, but do not necessarily mention more than 
the more important items. They include reference to any features of particular interest. Sub-contractors 
are excluded from the “ Contractors ” column and only if responsible for a very substantial part of the 
work are contractors other than those for civil engineering works mentioned. The “Estimated Cost” is 
that of the complete scheme except where the alignment shows it to be that of one of the component contracts. 
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Consulting engineers or Nature of scheme and notes. Main Estimated} Date of | Date of 


Title of scheme and/or 
contractors. cost. starting. |completion. 


purchasing authority. supervising authority. 





HARBOURS AND DOCKS 
HOME 
Galway Harbour ..._....| Sir Cyril Kirkpatrick and} New 65ft. entrance; dock gates ; deepening naviga-| Associated Contractors) 210, Oct., 1937 | Mar., 1941 
Partners tion channels ; dredging ; rock met = (Ireland), Ltd. 
Mercantile Dry Dock Co.,} J. Watt Sandeman and Son...| Cofferdam ; new entrance heads ... Bo ae . «| Brims and Co., Ltd. ... 20, Aug., 1937] Sept., 1938 
Jarrow 
Tyne Improvement Com-| J. Watt Sandeman and Son ;| Extensions to quay and sheds at North Shields... ...) Brims and Co., Ltd. Nov., 1937| Jun., 1938 
mission R. F. Hindmarsh 
Goole Docks: Aire and} Coode, Wilson, Mitchell and| Tidal entrance lock and pier ... ... ...  ...  ... «| John Gill Contractors,| 186, July, 1934 | May, 1938 
Calder Navigation Vaughan-Lee Ltd. 
Peterhead Harbour: Ad- Ditto Construction of north breakwater... .... .........| Direct labour... ...  ... — aie 
miralty 
Sark-Maseline Harbour: Ditto Breakwater ; approach road; tunnel ...... ... ...| Sir Lindsay Parkinson 5, June, 1938) July, 1940 


Island of Sark and Co., Ltd. 
Cattedown Wharf, Ply-} Rendel, Palmer and Tritton...| Reconstruction of wharf in reinforced concrete ... ...| Christiani and Nielsen ...| ¢ Oct., 1936 | Mar., 1939 


mouth \ 
Tyne Improvement Com-) Rendel, Palmer and Tritton :| Quay, 1400ft., and ancillary works See eke 5 les tt hae — 700, 1939 1942 

mission R. F. Hindmarsh 
Tyne Improvement Com-| R. FP. Hindmarsh ... ... ...| Timber quay, 925ft.; concrete road; railways, &c.,) J.G. Thompson and Sons} 38, Aug., 1937) Apr., 1939 

mission at Hebburn 
New Holland... ... .,.| London and North-Eastern} Reconstruction of pierhead; connecting bridge ;| Yorkshire Hennebique| 54, July, 1935} July, 1938 
Railway pontoon Contracting Co.,. Ltd.; 
Dorman Long and Co., 
Ltd.; Goole Shipbuild- 
| ing Co., Ltd. 

Dredging fish docks; reconstruction of quay at} Direct labour... ... ... 18,500 | Apr., 1936} 
Alexandra Dock ; overhauling dock gates 
Pant OF See oo a. itte : Fish docks; widening waterway; construction of} A. Jackaman and Sons, — Dec., 1936 
bridges ; alterations to roads, railways, &c. Ltd., and direct labour 


Grimsby Docks ... 


Timber trade ; three ship berths ; development of 13} Direct labour... ... ... —- Jan., 1937 | Nov., 1938 
acres for timber stacking ; siding accommodation 


Alexandra Dock; new berth ; extension; shed,| Direct labour... ... ... ~ Dec., 1937| May, 1938 
327ft. by 55ft., three cranes ; roads; sidings 


Cliff Quay Extension:| Sir Alexander Gibb and Part-| Reinforced concrete quay, 600ft.; reclamation, sidings,|) Yorkshire Hennebique' 2 1936 1938 
Ipswich Dock Commis-} ners: Miller, Son and &e. Contracting Co., Ltd. 


sion Clarke 
Royal Victoria Dock ...| Port of London Authority ...| Reinforced concrete quay, 3200ft.; double-storey; John Mowlem and Co., Jan., 
sheds, 500ft. by 150ft. Ltd.; Higgs and Hil, | 

Ltd. 


1937 | Nov., 1940 





Millwall Dock ... ... ... Ditto False quay reinforced concrete, 1310ft.; shed, 312ft. by} John Mowlem and Co., Aug., 1937} Mar., 1939 

100ft. Ltd. 1,327,000 | Aug., 1937; Mar., 1939 
West India Dock Seats Ditto Extension false quay, 283ft.; shed extension, 300ft....| John Mowlem and Co., July, 1938 — 
Ltd. 
Surrey Commercial Dock ... Ditto Warehouses at South Dock, 269ft. by 84ft. and 360ft. by} Lovatt Wilson and | Aug., 1937) Mar., 1939 
120ft.; reconstruction of quay, erection of cranes, &c. Sons, Ltd. Aug., 1937) Mar., 1939 
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Title of scheme and/or 
purchasing authority. 


Consulting engineers or 
supervising authority. 





HOME 
Stobcross Quay ... 


Erskine and Dalmuir 
Granary 


Frys Wharf: Port of Bristol 
Authority 
West Waterloo Dock 


Princes Wet Dock 
West Float Birkenhead 
Southampton Docks 


Falmouth 


FOREIGN 
Port of Barranquilla: 
Colombia 
La Guaira: Venezuela 
Brooking Street Wharf: 
Rangoon 
Port of Beira 
Haifa Harbour ... 
Singapore Harbour : Crown 
Agents 
Trinidad - Port - 
Crown Agents. 
Colombo . 


f - Spain | 





.| Clyde Navigation Trust 


Ditto 
Ditto 


W. P. Wordsworth 


| Mersey Docks and Harbour 


Board 
Ditto 
Ditto 


Southern Railway 


-| Coast Lines, Lid. ... 


Sir Alexander Gibb and Part- 
ners 
Ditto 


Ditto 


.| C. 8S. Meik and Halcrow 


Rendel, Palmer and Tritton... 


Coode, Wilson, Mitchell and 
Vaughan-Lee 
Ditto 


Ditto 


.| Concrete quay wall ; 





| Steel shed ... 





Nature of scheme and notes. 


Main 
contractors. 


Esti ted 





.« cost. 


Date of 
starting. 


Date of 


completion . 





HARBOURS AND DOCKS (continued) 
part founded pneumatic caissons 
Dredging and widening navigable channel ... 
Silo for 15,000 tons grain... 





Entrance and lock, 450ft. by 65ft.; sill, 17ft. Gin. 
L.W.S.T.; 
dredging river fairwa, 

Conversion; graving dock to wet dock ; 
8ft.; shed, 300ft. by 70ft. 


Adaptation of berth for discharging bulk cargoes... 


monolithic concrete, granite facings; 
19ft. below Bay Datum 
deepening 


Widening quay ... 


Quay, sheds, stores, mill, &c. ... 


Construction of port ; regulation, training entrance of 


river 
Extension, modernisation existing harbour ; 
water; dredging; reclamation 
Construction of wharf, &c. .. a 


break- 


Extension deep-water wharves, 1200ft.; dredging ; 
reclamation ; transit sheds, &c. 


Reinforced concrete jetty 


Extension west wharf, 3316ft.; blockwork wall; 
dredging ; reclamation ; sheds, &c. 

Deep-water wharfage, 3170ft.; dredged approach ; 
turning basin ; reclamation ; sheds, &c. 

Small graving dock ..._ ... PES EAGER PR 

New dock caisson 





Melville, Dundas and 


Whitson, Ltd. 


.| Trustee’s Plant 
.| Direct labour: Sir Robt. 


McAlpine and Sons 


.| A. O. Laird, Ltd. ... 


Direct labour ... 


Direct labour ... 


Sir Robert McAlpine and 
Sons, Ltd. 


.| Sir Robert McAlpine and 


Sons, Ltd. 


About to be let 


.| Direct labour... 


Pauling and Co., Ltd. ... 

Palestine Government 
Harbour Works Dept. 

Topham, Jones and Raii- 
ton, Ltd. 

Edmund Nuttall, Sons 
and Co., Ltd. 


..-| Direct labour... ste 
.| Fleming and Ferguson, 
Ltd. 





£ 
47,000 
79,000 
83,000 
16,500 


732,000 


29,105 
16,600 
90,000 


50,000 


400,000 


- 11,000,000 


390,000 
830,000 
170,000 
565,000 
815,000 


70,000 
22,200 











July, 1936 
Apr., 1936 
July, 1938 


Jan., 1937 


June, 1937, 
Jan., 1938 
Dec., 1938 
Apr., 1937 


Apr., 1937 
Mar., 1936 
Sept., 1934 
Nov., 1934 


June, 1936 
Nov., 1937 





Dec., 1938 
May, 1938 
1939 


1940 


Apr., 1938 
Nov., 1938 
Oct., 1939 
Jan., 1939 
Completed 
Dec., 1939 
Mar., 1939 
July, 1938 
Aug., 1939 


July, 1938 
Feb., 1939 
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Title of scheme and/or 
purchasing authority. 


Consulting engineers or 
supervising authority. 


Nature of scheme and notes. 


Main 
contractors. 


Estimated 
cost. 


Date of 
starting. 


Date of 
completion. 





Seal Sands Reclamation 

Burgh Sluice Pumpi 
Station and Thorpe 
Culvert Pumping Station| 

River Witham 


River Derwent, Cocker - 


mouth 
Newlands Beck Improve -| 

ment Scheme 
Felling Point 


Carrow Works, Norwich ... 


River Nene... 


River Lee 


Cuckmere Catchment Board 
River Trent Tidal Banks ... 


Keadby Pumping Station... 


Rivers Idle and Ryton 
Upper Reaches ... 
tiver Trent 


Lower Severn 


ment 
Lower Avon Scheme 


Improve - 





.| Tees Conservancy Commission 


-| Tyne Lmprovement Commis- 


Witham and Steeping Rivers 
Catchment Board 





Ditto 


River Derwent Cutsdiancnil 
Board | 


Ditto 


sioners 
N. G. Gedye ... 


River Nene Catchment Board 


Lee Conservancy Catchment 
Board : 


M. G. and R. W. Weekes 


River Trent Catchment 
Board 


Ditto 


Ditto 
Ditto 


River Trent Catchment 
Board 

River 
Board 


Severn Catchment 


Ditto 





RIVER IMPROVEMENT 
Reclamation 267} acres from River Tees 


Houses and pumping plants at outfall of lowland drains 
into Steeping River, 36in. centrifugal pumps 


Piling, 1900ft. sheet steel ; tidal portion through Boston, 


Widening and deepening river ; flood relief openings in 
bridge ; removal masonry weir 


Widening and improving beck ; replacement of railway 
bridge 
Removal of Felling Point by blasting and dredging 


Widening river Wensum for 1300ft.; reconstruction and 
underpinning river walls ; new quay face 
Construction of 7 locks and appurtenant works, 2 sluices 


Reinforced concrete piling to river banks at Wisbech ; 
dredging 2 miles 

Luton: regrading; inverting ; 
bridges and culverts 

Stamford Hill: steel piling, wharfing, widening to 
100ft. 

Flood walls; flood channels; footbridge ; 
culverts ; deepening, widening 

Half-tide stone walls for reclamation of concave bends 


walling; widening 


concrete! 


Draining 34,600 acres in Isle of Axholme. Pumping 


station, 1140 cusecs 


Regrading, resectioning ; settling back and new flood 
banks ; tidal sluice at outfall into River Trent 

Regrading, resectioning above Nottingham; flood 
alleviation works, &c. 

Improvement } mile; reinforced invert; side walls ; 
diversion in concrete culverts 

Widening and embanking below Gloucester ; 
struction outfall sluices 

35ft. span, 10ft. 6in. deep sluice gate at Tewkesbury ; 
8 vertical lift sluice gates ; ing, widening, and 


recon- 


.| Direct labour ... 


-| Direct labour ... 





regrading 9 miles 


John Thompson and Sons; 
Gwynnes Pumps, Ltd.; 
Ruston and Hornsby, 
Ltd. 


A. E. Farr ; British Steel 
Piling Co., Ltd. 
Michael Thompson, Ltd.* 


Direct labour ; 


T. Varley) 
and Son, Ltd. 


May, Gurney and Co., 
Ltd., and direct labour 
J. L. Kier and Co., Ltd.... 


W. and C. French, Ltd.... 
Tarslag (1923), Ltd. 

W. and C. French, Ltd.... 
Harbour and General 


Works, Ltd. 
Direct labour 


Yorkshire Hennebique; 
Contracting Co., Ltd.;! 
Crossley - Premier En- 
gines, Ltd.; Gwynnes 
Pumps, Ltd. 

Direct labour 


Direct labour 


Cameron and _ Pooley, 
Ltd. 


Direct labour 


Thomas Vale and Son., 
Ltd.;* direct labour 





£ 


10,500 
11,500 


22,600 


15,800 


16,260 
20,000 
25,000 
42,000 
250,000 
32,000 
20,000 
21,100 
150,000 


250,000 


40,000 
150,000 
37,000 
113,500 


120,000 


Feb., 1937 
Sept., 1937 


Nov., 1938 
Oct., 1935 


Sept., 1936 
Jan., 1937 
Mar., 1938 
Mar., 1938 
Nov., 1937 
Oct., 1938 
May, 1937 
May, 1938 
Apr., 1936 


Apr., 1936 


Apr., 1936 
Apr., 1936 
Sept., 1938 
Feb., 1935 
Apr., 1938 








Feb., 1938 
Nov., 1938 


Aug., 1939 
July, 1939 


June, 1939 
Nov., 1938 
1939 
Mar., 1939 
Feb., 1940 
Oct., 1939 
Jan., 1938 
May, 1939 
1942 


1940 


1943 
1943 
Mar., 1940 
Jan., 1940 


Mar., 1948 





* Part only. 
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Title of scheme and/or 
purchasing authority. 


Consulting engineers or 
supervising authority. 


Nature of scheme and notes. 


Main 
contractors. 


Date of Date of 





starting. |completion. 





HOME 
Mutford Lock 


Selby Bridge 
Menai Bridge 
Skeldergate Bridge: City 


of York 
Waterloo Bridge: L.C.C.... 


Eastern Avenue Widening 


Dartford-Purfleet Tunnel : 
Kent and Essex County 
Councils 

Richmond Bridge 


Manchester Ship Canal 


Wandsworth Bridge ... 


Ladywell Bridge 


Gravel Lane Bridge ... 


FOREIGN 
Howrah Bridge: Calcutta 
Port Commission 
Baghdad Bridges : 
Government 
Otto Beit Bridge : 
Trustees 


Iraq 


Beit 





Howard Humphreys and Sons 


.| Sir Alexander Gibb and Part- 


ners 
Ditto 


Wilton and Bell 
Rendel, Palmer and Tritton : 
1’. Peirson Frank 


Ditto 


Wilson, Mitchell and 
Mott, Hay 


Coode, 
Vaughan-Lee ; 
and Anderson 

Sir Harley Dalrymple Hay... 

F. B. Greenwood 


London County Council 


Ditto 


Ditto 


Rendel, Palmer and Tritton... 


Coode, Wilson, Mitchell and 


-| Three-span deck cantilever over Thames ; 











Vaughan-Lee 
Freeman, Fox and Partners...| 


BRIDGES AND TUNNELS 
Swing bridge of all-welded steel construction 
Double bascule over Ouse, 120ft. span, 84ft. wide 


Reconstruction of Telford’s Bridge; replacement of 
chains, &c. 

Strengthening ; altering lift spans to Arrol-Werkspoor| 
principle 

Reinforced concrete five-span bridge over Thames; six 
traffic lines 

Three-span reinforced concrete bridge ; road widening 


12ft. diameter pilot tunnel; shield chambers for main 
tunnel 


Widening ancient five-arch bridge over Thames ; 
roadway, 21ft. from 16ft. 10in. 
Bridge over River Gowy ... ae 


shore 


spans, 178ft. 6in.; river span, 300ft.; width, 
60ft. 6in. between parapets 

Over River Ravensbourne and Southern Railway ; 
Brick and concrete piers ; steel girders in concrete ; 
50ft. wide 

Approach to London Docks ; rolling lift bascule over 


60ft. lock, 40ft. wide 


Over Hooghly River; cantilever; main span, 1500ft.; 
roadway, 71ft.; approaches 

North Bridge and King Feisal Bridge over River 
Tigris; retaining walls ; road approaches 

Over Zambesi River; suspension; central 
1050ft.; roadway, 18ft. 


span, 








-| Cleveland Bridge 


-| Sir Robert McAlpine and 


and 
Engineering Co., Ltd. 
Contract about to be let 


Dorman, Long and Co., 
Ltd. 

Sir William Arrol 
Co., Ltd. 

Peter Lind and Co., Ltd. 


and 


Charles Brand and Son, 
Ltd. 


Cleveland Bridge and 
Engineering Co., Ltd. 


Sons 
Holloway Bros. 
don), Ltd. 


(Lon- 


Holborn 
Co., Ltd. 


Construction 


Horseley Bridge and 
Thomas Piggott, Ltd. 


225,000 


647,000 


300,000* 


310,000 





Cleveland Bridge and|1,730,000 


Engineering Co., Ltd. 
Holloway Bros. | 
don), Ltd. | 
Dorman, Long and Co.,) 
Ltd. 

| 


(lon 390,000 


£ 
42,000 


Jan., 1938 |June, 1939 


July, 1938) Jan., 1941 


16,000 | Sept., 1937 


Oct., 1937 1940 


65,000 1939 1940 


June, 1936) Nov., 1938 


a 


17,000 | May, 1937 | June, 1938 


Oct., 1936 | Oct., 1939 


38,000 |Mar., 1937 |Aug., 1938 


48,000 |June, 1938 |Sept., 1939 


Oct., 1936} Oct., 1939 





1939 








* Preliminary contract only. 
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Title of scheme and/or 
purchasing authority. 


Consulting engineers or 
supervising authority. 


Nature of scheme and notes. 


Main 
contractors. 


Date of 
starting. 


Date of 
completion. 











HOME 
Largs Town Council ... 


Mouldsworth: West 
Cheshire Water Board 

Ladybower Reservoir: Der- 
went Valley W.B. 

Paisley Corporation ... 


Irvine and District W.B.... 


Bridgewater Corporation ... 


Durleigh Waterworks: 
Bridgewater asat caraarn 
Ruthin R.D.C. ... . 





Norman Cross R.D.C. 


St. Saviour’s Dam : Guern- 


sey 

Marlborough and Ramsden 
R.D.C. 

Bidford-on-Avon : Alcester 
R.D.C. 

Rugby R.D.C. 


Dunton : Biggleswade 
Ww.B 


Eye Brook : Corby (North- 
ag and District Water 


Hartiey Water Committee : 
North-West Kent Joint 
W.B 

Baunton: 
U.D.C. 


Cirencester 


Widnes Corporation ... 





.| Carter and Wilson... 


G. H. Hill and Sons (Man- 
chester) 
Ditto 


Babtie, Shaw and Morton 


Ditto 


Sandford Faweett and Part- 
ners 


Ditto 


Ditto 


.| G. and B. Kershaw 


T. and C. Hawksley and W. T. 
Halcrow 

T. Ward Whitfield 

J.D. and D. M. Watson 


Ditto 


.| Two bore-holes, 429ft.; 








Binnie, Deacon and Gourley 


Ditto 
Binnie, Deacon and Gourley ; 
Herbert Lapworth Partners 


Binnie, Deacon and Gourley 


Herbert Lapworth Partners... 


| 
| 


WATER SUPPLY 
Water mains, Qin. to 2lin. diameter, 24 miles 


Sinking deep shaft by freezing process ; adits, &c. 

Impounding reservoir, 6000 million gallons; earth- 
work embankment, discharge tunnels, valve shafts, 
overflow shafts, &c. 

New reservoir, 1250 million gallons; earth embank- 
ment, 90ft. high, 2000ft. long 

Cast iron pipes, 24in. and 2lin., 3} miles oa 

Knockendon reservoir; 450 million gallons ; 
embankment, 90ft. high, 1300ft. long 

Impounding reservoir, 211 million gallons; earthen 
dam, puddle clay core; draw-off chamber, tunnel, &c. 

Pump and filter station; sedimentation and wash 
water tanks, filters, pumping plant 

Regional water supply; steel, spun iron and A.C. 
pipes; concrete gravity dams for 7 million and 
I million gallons; service reservoirs; filtration 
plant ; pumping plant 

Supply schemes : zs 


earth 


Mass concrete dam 

pumping station; concrete 
reservoir, 150,000 gallons ; mains, 14 miles 

2in. to 6in. asbestos cement mains, 12} miles 


3in. to 8in. asbestos cement and spun iron pipes, 15 
miles 
Bore-holes ; 


pumping station ; 12in. pipe line, 3} miles 


Impounding reservoir and pipe lines 


Bore-holes ; well and adits ; 


line 


pipe 


pumping station ; 


Pumping station at existing bore-holes ; service reser- 





voir and pipe lines 


Service reservoir 


.| John Woodrow and Son 


A Waddington and Sons 
Richard Baillie 


Casey and Darragh 


David Gibson... .. 
B. Sunley and Co., Ltd... 


Howard Farrow, Ltd. ... 
Howard Farrow, Ltd. ... 


Whitley Bros.... 


Hodson, Ltd; F. G. 
Hannay and Son, Ltd. 
Pauling and Co., Ltd. ... 


J. H. Grange (Contrac- 
tors), Ltd. 


.| Geo. Law, Ltd. 


Wm. Muleaster and Co. 
(Contractors), Ltd. 

Geo. Stow and Co., Ltd.; 
Wright (Langford), Ld. 
W.H. Allen, Sons and 
Co., Ltd.; Tarslag 
(1923), Ltd. 

Direct labour ... 


Le Grand, Sutcliffe and 
Gell, Ltd.; Geo. Stow 
and Co., Lt 

Downing, Rudman and 
Bent, Ltd.; Pulso- 
meter Engineering Co., 
Ltd. 

Lane Bros. 





£ 
14,000 
54,000 
700,000 


320,000 


39,000 
200,000 


34,580 
20,403 


53,068 


29,000 
160,000 


57,000 


Mar., 1938 
July, 1938 
Jan., 1936 


June, 1938 


Feb., 1938 
Sept., 1938 


July, 1936 
Nov., 1937 
June, 1937 


Sept., 
June, 1938 
Sept., 1938 
June, 1938 
Dec., 1938 


1937 





Aug., 1938 
1939 
1941 





Dec., 1942 


Jan., 1939 
Sept., 1941 


July, 1938 
Oct., 1938 


June, 1939 


1936] May, 1939 


Dec., 1940 
Sept., 1939 
June, 1939 
Mar., 1940 


1939 


1938 





Jan., 1937 


Nov., 
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Title of scheme and/or 
purchasing authority. 


Consulting engineers or 
supervising authority. 


Nature of scheme and notes. 


Main 
contractors. 


| 
Estimated 


cost. 


Date of 
starting. 


Date of 


‘completion. 





HOME 
Coventry B.C. 


Haweswater : Manchester 
Northampton B.C. 
Sunderland and South 
Shields Water Co. 
Walton Reservoir 
Staines Reservoir 
Taunton B.C. 
Dartmouth Corporation ... 
Ilfracombe U.D.C. 


Blaen Y Cwm Reservoir ... 


FOREIGN 
Rio Claro (Trinidad)... 
Pegu Yomas: Rangoon 
Corporation 


Barking: County of Lon- 
don Electric Supply Co., 


Ltd. 

Littlebrook : Kent Electric 
Power Co. 

Lochaber: British Alumi- 
nium Co., Ltd. 


Battersea : London Power 
J 


Hams Hall: Birmingham 
Electric Supply Co. 


.| Herbert Lapworth Partners... 


.| J. Watt Sandeman and Son ... 


.| Metropolitan Water Board ... 


.| Metropolitan Water Board ... 





L. Holme Lewis 


J. Watt Sandeman and Son: 
A. B. E. Blackburn 


Rofe and Rafferty... 


Ditto 


Sir Alexander Gibb and Part- 
ners; Freeman, Fox and 
Partners 


Howard Humphreys and Sons 


Binnie, Deacon and Gourley : 
A. BE. Mann 


Sir Alexander Gibb and Part- 
ners; Merz and McLellan 


Ditto 


C. 8. Meik and Halcrow... 


Sir Leonard Pearce 





L. G. Mouchel and Partners ; 
F. Forrest 


.| Buttress type dam and works ss Mardale Valley ; ; 
.| Sir Robert McAlpine andi 


.| Additional high-pressure pipe lines, max. 6ft. 3in. dia. 


WATER SUPPLY (continued) 


Meriden shafts .. 


Boring for water : 
Green Lane 


aqueduct including 8 miles in tunnel 

Reservoir at Hollowell v3 

Covered storage reservoir, 12 million gallons 

Reservoir, conduits, and other works 

Construction of storage reservoir ... 

Impounding reservoir, 150 million gallons, &c. ... 

Impounding reservoir, 25 million gallons; R.C. water 
tower, &c. 

Impounding reservoir, 12 million gallons, &c. 


Part of works in reconstruction of Ebbw Vale steel works! 


Water mains; pumping station; service reservoir, 
500,000 gallons 

Impounding reservoir; pumping station ; 
crete-lined steel pipe line, 42 miles 


56in. con- 


POWER STATIONS 
Extensions to power station ... 
Site filling; levelling; foundations; buildings; two 
jetties ; condensing water tunnels, dredging, &c. 


for 800ft. head ; 
tunnelling, &e. 


extension of power house ; 


Foundations ; circulating water tunnels 


Railways ; embankments; bridges; river diversion, 


&e. 





.| Geo. Stow and Co., Ltd. 
.| Brims and Co., Ltd. 

.| Sir Robert McAlpine and 
3 Henry Bolton and Co., 


.| Leightons 
Ltd. 


.| Conerete Piling, Ltd. 


.| John Mowlem and Co., 


Thos. Matthews, Ltd. ... 
Direct labour ... 


Sons 


Sons 
John Mowlem and Co., 
Li 


Ltd. 

John Howard and Co., 
Ltd. 

(Engineers), 


Sir Robert McAlpine and) 
Sons, Ltd. 


Direct administration ... 


Direct administration ; 
Braithwaite, Burn and 
Jessop Construction 
Co., Ltd 


Holloway Bros. (London) 
Ltd 


Balfour, Beatty and Co., 
Ltd., South Durham 
Steel and Iron Co., Ltd. 
Glenfield and Ken- 
nedy, Ltd. 


Ltd. 
Sir Robert McAlpine and 
Sons 





£ 
17,599 
18,623 


-.| 1,250,000 


125,000 
70,000 
850,000 
1,292,000 
80,000 
24,000 
22,300 


160,000 


86,000 
1,450,000 


92,000 


700,000 


270,000 


250,000 
105,000 





Mar., 
Jan., 1937 
1930 
Mar., 1936) 
June, 1937 
Dec., 
Aug., 
Aug., 
Aug., 
Dec. 
Feb., 


June, 1938 
1936 


Nov., 1937 


Apr., 


Jan., 


Aug., 
Oct., 


, 1938 


1937 


1938 
1937 
1938 
1938 


1936 


1937 


1937 


1937 
1938 





Nov., 1938 
Dec., 1938 
1940 
Oct., 1938 
Apr., 1939 
Dec., 1942 
Feb., 1941 
Aug., 1940 
Feb., 1940 
Dec., 1940 


Early 1939 


June, 1939 
1941 


Sept., 1940 


Sept., 1939 


Oct., 1938 


Jan., 1939 
May, 1939 
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Title of scheme. and/or 
purchasing authority. 


Consulting engineers or 
supervising authority. 


Nature of scheme and notes. 


Main 


contractors. 


Date of 
icompletion. 


Date of 
starting. 








HOME 
Johnstone B.C. ... 


Great Crosby 


Chigwell 
Botley-Kennington ... 


Hook 


Selsey eee 


Marlborough 
Didcot... 


Prestatyn 


Burgh of Hamilton 


Burgh of Dumbarton 


Amersham R.D.C. 
Littleborough U.D.C. 
Clacton U.D.C. ... 
Rugby B.C. 


Folkestone B.C. ... 


Whickham U.D.C. 


Colne Valley 
Board 


Sewerage 


Carter and Wilson... 


Howard Humphreys and Sons 


Ditto 
Ditto 


Di*to 


Ditto 





Ditto 
Ditto 


Ditto 


Ditto 


John Taylor and Sons ... 
Ditto 
Ditto 
Ditto 


Ditto 


..| Sandford, Fawcett and Ptners 


Ditto 








| Sewers... 


| Sewers ; pumping station 


| Tanks, filters ; pumping machinery 


| Sewers ; 
Seta | 
Babtie, Shaw and Morgan...) 


| Sewers, 6in. to 33in., 5 miles ; four pumping stations ; 


Sewers, including 6ft. dia. at max. depth, L10ft.; 42in. 





DRAINAGE AND SEWAGE WORKS 


Purification works ; bio-aeration and sludge digestion 


Storm water drainage; sewers; pumping station ; 
river outfall 


Sewerage ; pumping station ; purification works 


Sewers ; pumping station ; purification works 


Sewers; ejector station ; extension purification works’ 


ejector stations 


Sewers, 6in. to 36in., 5 miles ; three pumping stations ; 


purification works 


treatment works ; tidal outfall 
Sewers, 7in. to 27in., 24 miles... 
Sewers, 30in. to 36in.; alteration, additions to treat- 


ment works 
Settlement and sludge digestion tanks and sludge beds 


Jin. to 33in. sewers ; treatment works, &e. ... 


back drop connection ; outfall chambers 

Concrete sewers, 9in. to 27in.; steel, 12in. to 27in.; 
outfall to River Tyne 

Steel and concrete sewers, Yin. to 18in.; 
pumping station 

Road ; effluent channel weir ; sluice gates ... 


temporary 





J. and J. Johnston; 
Ames, Crosta Mills and 
Co., Ltd.; Expanded 
Metal Co., Ltd. 

Norwest Construction Co. 
Ltd.; Hathorn, Davey, 
Ltd. 

W. and C, French, Ltd.; 
Wallwin, Ltd. 

R. H. Powis, Ltd. 


R. H. Powis, Ltd.; Black- 
stone and Co., Ltd.; 
Holmes, Ltd. 

Bridgewater Bros.; 
Blackstone and 
Ltd. , 

G. Riley ; Holmes, Ltd. 


Co., 


W. and C. French, Ltd.; 
John Wolstenholme ... 

Whitley Bros., Ltd.; 
Hughes and Lancaster, 
Ltd. 

Murdock Mackenzie, Ltd. 

Activated Sludge, Ltd. 


Casey and Darragh, Ltd. 


J. L. Eve Construction 
Co., Ltd. 


| James Berry, Ltd.... 


Daniel T. Jackson, Ltd. 
Various ... 


A. Waddington and Son 


Alstone Limestone Co., 
Ltd. 


Winton Hayes, Ltd. 


Howard Farrow, Ltd. ... 





112,000 


117,000 
95,000 


29,000 


74,000 


14,000 
12,000 
35,000 


150,000 


80,000 


119,000 
20,000 
22,000 

106,000 


158,000 
43,783 
67,233 
16,659 





Jan., 1938} June, 1939 


Sept., 1937) Feb., 1939 


July, 1938} Sept., 1939 


Apr., 1938} Dec., 1939 


Mar., 1938} Mar., 1939 


Mar., 1938] Sept., 1939 


Jan., 1938 | Jan., 1939 


Nov., 1937} Apr., 1938 


Apr., 1938] Mar., 1939 


Sept.. 1935! Oct., 1939 
Oct., 1935} Mar., 1939 


May, 1938} Nov., 1939 





June, 1938} June, 1939 
Aug., 1938) June, 1939 
July, 1936 1938 


Nov., 1937 1940 


Jan., 1938 | Dec., 1938 
Sept., 1938) Dec., 1939 


Oct., 1938 | Mar., 1939 
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A Seven-Day Journal 


M.W.B. and Croydon Water Supply 


In a Journal note published in our issue of Novem- 
ber 4th, we recorded the decision of the Metropolitan 
Water Board to seek parliamentary powers to acquire 
the Croydon water supply on such terms as might be 
agreed or settled by arbitration. It was also decided 
to insert clauses in the proposed Bill to empower the 
Board to acquire any water undertaking in whole or 
part by means of a provisional order confirmed by 
Parliament. It was pointed out at the time that 
owners of water undertakings would have power to 
oppose the proposals, both at an inquiry and in Par- 
liament. Last week it was stated that the Croydon 
Corporation would oppose such a _ parliamentary 
measure. On Wednesday morning, however, it was 
announced that the Metropolitan Water Board had 
reached an agreement with the Croydon Corpora- 
tion to take over the Croydon water undertaking. 
The terms, it is announced, will be the subject of dis- 
cussion and friendly arrangement. When the terms 
have been settled the result will be embodied in a 
Bul which will be submitted to Parliament during 
the next session. In a further statement made on 
Tuesday last, January 24th, Mr. E. Taberner, the 
Town Clerk of Croydon, confirmed the decision of 
the Metropolitan Water Board not to seek powers for 
the compulsory acquisition of the undertaking, on 
the understanding that the Corporation would sell 
it to the Board on October Ist, 1940, on terms to be 
agreed. 


Coastal Shipping and the Railways 


A STATEMENT signed by Sir John Wardlaw-Milne, 
the President, and Commander Arthur Marsden, the 
Chairman of the Coastal Trade Development Council, 
has been sent to all local and port authorities, 
chambers of commerce, and Members of Parliament, 
supporting the contention of the Council that in 
any revision of the transport laws arising out of the 
demand on the part of the railway companies for a 
‘square deal,” the interests of the coastal shipping 
trade should be safeguarded. The Council expresses 
the hope that a substantial measure of agreement will 
be reached, but it feels that without some form of 
control the railways with their large economic 
resources and through their ownership of a large 
number of docks and harbour facilities, might be 
able to dictate terms to coastal shipping. In support 
of this contention, it is pointed out that the total 
capital of the British railway groups is £1,200,000,000, 
eompared with an estimated value of coastal shipping 
of about £20,000,000. Nevertheless, the relative 
importance of coastal shipping is indicated by the 
claim that, measured in ton-miles, coastal traffic is 
equal to about half the total carried by rail. Such 
figures, it is claimed, testify to the inherent economy 
of sea transport and are a powerful argument for the 
retention and development of coastal shipping on 
economic grounds. The Council fully supports the 
plea made by coasting liner owners for the early 
adoption by the Government of a practical scheme of 
co-ordination between the railways, roads, hauliers, 
canals, and coastal shipping, which should have as 
a corollary the abolition of railway ‘“‘ agreed charges.” 
It considers eminently reasonable the contentions of 
the coasting trade that railway rates for short hauls 
to and from the ports should be at the same relative 
level as the throughout railway rates for competitive 
traffics ; that there should be more effective machin- 
ery for enabling coastal shipping to call in question 
unduly low competitive railway rates before they 
are put into operation; and that adequate coastal 
shipping facilities should be provided at railway 
ports, the charges for which should be reasonable. 


The Retirement of Mr. H. M. Dowsett 


THE retirement is announced of Mr. H. M. Dowsett, 
one of the oldest engineers of the Marconi Company, 
after forty years of service. Mr. Dowsett, who is 
sixty years of age, was born in.London and received 
his technical training at Finsbury College under Pro- 
fessor 8. P. Thompson and Professor John Perry. He 
gained experience with the British Thomson-Houston 
Company, Ltd., Bankside, the St. Pancras Elec- 
tricity Supply Station, King’s Road, and with 8. Z. 
Ferranti, Ltd., Charterhouse Square. In 1899 he 
joined the engineering staff of the Wireless Telegraph 
and Signal Company, now Marconi’s Wireless Tele- 
graph Company, Ltd. He was closely associated with 
much of the important development work which the 
company catried out, not only in this country, but 
also in South Africa, Ireland, Corsica, America, and 
Australia. In 1908, after a short term at the Dalston 
works, Mr. Dowsett was appointed to the Chelmsford 
works to take charge of the testing department and 
the drawing-office. He remained in charge of the 
testing department until 1927, when he became 
personal assistant to the technical general manager, a 
position which he continued to hold until he was 
appointed research manager to the Marconi Com- 





pany in 1931. In 1928, when the Marconi Review 
was started, Mr. Dowsett served as its technical 
editor, and in 1932 he was appointed editor to this 
journal, which last year celebrated its tenth anni- 
versary. In 1930, when the Marconi Company 
interested itself in television work, that work came 
under Mr. Dowsett’s direction and continued under 
his care until 1935, when he was appointed principal 
of the Marconi School of Wireless Communication, 
which is now recognised as a leading post-graduate 
centre for wireless communication work. It will be 
recalled that last year a Summer School for Uni- 
versity and Technical College lecturer was established 
by Mr. Dowsett. He is the author of a handbook 
for wireless telegraphists, now in its sixth edition, 
and other works on wireless communication. 


The Professions and National Service 


On Tuesday, the Minister of Labour, Mr. Ernest 
Brown, announced that he had appointed an Advisory 
Council, to advise him on the utilisation in time of 
war, in Government Departments or elsewhere, of 
persons with scientfic, professional, and higher 
administrative qualifications. The Chairman of the 
Council will be Sir Walter Moberly, and among those 
who have accepted appointment as members the 
following are the names of those who are associated 
with the engineering and allied professions appear :— 
Sir Charles Bressey, Sir Eustace Tennyson d’ Eyncourt, 
Mr. Sidney Bryan Donkin, Mr. A. H. R. Fedden, 
Dr. A. P. M. Fleming, Dr. H. J. Gough, Professor A. V. 
Hill, Dr. D. R. Pye, Mr. David E. Roberts, Mr. Basil 
Sanderson, and Sir Frank Smith. The Secretary of 
the Advisory Council is Miss B. M. Power, of the 
National Service Department of the Ministry of 
Labour at Montague House, Whitehall, London, 
5.W.1. 


Road Goods Transport and National 
Emergency 


In a Journal note of September 30th, 1938, we 
outlined the scheme which had been prepared by the 
Road Transport Defence Advisory Committee for 
the organisation of the road transport of goods in a 
national emergency. This plan, we may recall, was 
drawn up by a Committee which is representative of 
road and rail transport and labour interests. The 
Minister of Transport, Mr. Leslie Burgin, has now 
announced the completed plan, full particulars of 
which will shortly be issued to all holders of licences 
under the Road and Rail Traffic Act of 1933. Public 
service vehicles are to be dealt with in a later 
announcement. The plan has been framed on the 
assumption that under emergency or war conditions 
the requirements of both active and civil defence 
vehicles would be so large as to require the severe 
rationing of fuel and lubricating oil for ordinary 
commercial vehicles. The scheme proposes to bring 
all the operators of goods vehicles together in volun- 
tary working groups under their own leaders. Such 
groups are to be formed in peace time, without inter- 
fering with ordinary business occupations. The 
country is to be divided into districts in charge of a 
Government officer, who will act as district transport 
officer, and each district will be further divided mto 
sub-districts, each having a sub-district manager, 
who is to be nominated by the operators with whom 
he will work. When explaining the plan last week, 
Mr. Burgin said that it was the intention of the 
Ministry to compile and keep up-to-date a complete 
record of all licensed goods vehicles. The Traffic 
Commissioners would, he said, use this record to 
earmark the necessary vehicles which might be 
required for defence purposes. Steps were also being 
taken to ensure a sufficient supply of qualified drivers. 


British Laid-Up Tonnage 


Tue quarterly returns prepared by the Chamber of 
Shipping of the United Kingdom, with regard to laid- 
up shipping, were published on Tuesday, January 
24th. They show that on January Ist, 223 vessels 
were laid up in the ports of Great Britain and Ireland, 
representing 452,366 net tons, a decrease of 3301 net 
tons, or 0-7 per cent., compared with the returns for 
October Ist. This figure, it is pointed out, is, how- 
ever, an increase of 277,733 tons, or 159-0 per cent., 
on the figures of a year ago. The foreign vessels idle 
on January Ist included 36 Spanish ships of 73,164 
net tons, against 32 of 66,842 net tons on October Ist. 
Among the ships which were laid up on January Ist 
were 49 foreign ships of 109,943 net tons, equivalent 
to 178,241 gross tons, so that the British tonnage 
consisted. of 343,423 net tons, equivalent to 589,670 
gross tons. The laid-up British shipping, compared 
with that of three months ago, was less by 20,629 
net tons, or 47,501 gross tons. These figures do not, 
however, include the British shipping which is laid 
up in foreign ports. The totals include 12 ships of 
13,816 net tons, which have been laid up for a year 
or longer, while among the British ships laid up there 





are 15 tankers of 58,223 net tons, 8 of which of 30,188 
net tons are motorships. In addition, there were 
laid up at the beginning of the year 6 other motor- 
ships of 7075 net tons and also four sailing vessels of 
447 net tons. It is pointed out by the Chamber of 
Shipping that during the three months which ended 
in December last the total tonnage on the United 
Kingdom register increased by 79,000 gross tons, and 
that as the laid-up tonnage decreased by about 
48,000 gross tons, during the same period, there must 
have been an increase of 127,000 gross tons in the 
tonnage of United Kingdom vessels in commission. 


Anglo-German Trade Relations 


At a meeting of the Grand Council of the Federa- 
tion of British Industries, which took place last week, 
a report by Mr. Guy Locock, the Director of the 
Federation, on the informal conversations which took 
place before Christmas with representatives of the 
Reichsgruppe Industrie, with regard to Anglo- 
German trade relations and the question of trade 
competition between the two countries, was con- 
sidered. The Grand Council approved the suggestion 
that official discussions should take place between 
the. two organisations with a view to facilitating 
negotiations between individual industries in Ger- 
many and Great Britain on these subjects. The 
Reichsgruppe Industries has been informed of the 
decision of the Grand Council, and arrangements 
have been made for an official meeting to take place 
between the two bodies at an early date. The subject 
of Anglo-German trade relations was the theme of all 
the speeches made at the fourth annual dinner of the 
German Chamber of Commerce for the United 
Kingdom, held at the Savoy Hotel on Monday evening 
last. It was held under the chairmanship of Dr. Karl 
Markau, and the principal guest of the evening was 
the German Ambassador, Dr. Herbert von Dirksen. 
The Ambassador expressed an optimistic view with 
regard to Anglo-German trade relations and promised 
his co-operation with the Chamber in the fulfilment 
of its task. Dr. Wiehl, Director of the Commercial 
Department of the Foreign Office, Berlin, dealt with 
the recent changes which had taken place with regard 
to the trade of Britain and Germany in world markets, 
and claimed that the balance of trade changes was 
clearly in favour of Great Britain. Trade war would 
not help, he said, but would harm both countries, and 
the situation called for mutual arrangement. He 
felt that hope was justified that the coming negotia- 
tions would remove any difficulties. Mr. R. S. 
Hudson, Parliamentary Secretary to the Department 
of Overseas Trade, who replied, stressed the parallel 
development of British and German trade, and the 
common interest in the development of overseas 
export. Success would, however, only be achieved 
with a return of international confidence and stability. 
It was necessary to pursue an active policy with 
regard to British export trade, which, he held, was 
a vital national interest and must be defended at all 
costs. Despite the difficulties with which we were 
at present confronted, he felt that we should succeed 
in reaching a reasonable and satisfactory settlement 
of the problem of Germany and Great Britain in 
world markets. 


Industrial Raw Materials in Germany 


Tue Annual Conference of the German National 
Socialist Party Committee for Economic Policy, 
which opened in Munich on Monday, January 23rd, 
is being attended by some 2500 party officials and 
representatives of all branches of commerce and 
industry. On Tuesday the principal event was a 
speech by Major-General von Hanneken, in the course 
of which he dealt with the general system of the State 
control of the production and distribution of the raw 
materials of industry, which has been provided for 
under the Four-year Plan. General Hanneken said 
that the principal problem was the supply of iron, 
and in particular the exploitation of the low-grade 
ores found in Germany. Last year no less than 
15,000,000 tons of iron ore had been mined, which 
had produced 4,000,000 tons of pig iron. Progress 
had, he said, been especially marked during the last 
few months of 1938, and this year would, it was 
expected, show a marked increase in pig iron produc- 
tion. Wherever possible, light alloys were being sub- - 
stituted for iron and steel, and industries had been 
compelled to increase the use of aluminium and 
magnesium alloys, of which an unlimited supply was 
available in Germany. In particular, the automobile 
industry was using light non-ferrous alloys to an 
increasing extent, and it was being found that their 
lightness and other properties were improving the 
finished product. With regard to the production of 
lubricating oils from lignite and coal, the supply of 
such oils now almost filled the national requirements. 
The production of synthetic rubber, or “ Buna,” 
had been greatly increased during the past year, and 
this year it was intended to fit all privately owned 
motor cars with “ Buna ” tyres, 
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SOME FORMS OF ROTARY ENGINES AND PUMPS 


(For description see opposite page) 
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A History of Rotary 


No. 


Engines and Pumps 


Til 


(Continued from page 80, January 20th) 


THe NINETEENTH CENTURY? 


A LIGHT is shed on the reasons for the spate 
of inventions of rotary engines during the 
nineteenth century by a number of quotations. 

In the following words, but none too lucidly 
perhaps, George Stephenson justified the crank 
ninety years ago in presenting a note entitled 
“On the Fallacies of the Rotary Engine,’’ before 
the Institution of Mechanical Engineers. 

“* As all levers give out their powers at right 
angles to their fulcrums, it will be seen that the 
right angle line I (Fig. 17) from the connecting-rod 
to the centre of the beam will be the true measure 
of the length of the beam when the crank is at 
half stroke; therefore 4/.th of half the length 
of the beam will be gained by the piston end of 
the beam. The crank being 3 feet long, the up 
and down stroke of the piston will be 12 feet ; 
the crank pin will, of course, have passed through 
a space of nearly 19 feet. Now a weight hanging 





Even after the crank had existed for more 
than fifty years there were those, and there 
were many engineers among them, who believed 
that the crank mechanism was responsible 
for a significant wastage of the power of 
steam. In that misconception lay their justi- 
fication for continued effort to produce a 
practicable rotary engine and so to do away 
with the crank. By the time Stephenson spoke 
the misconception was beginning to become 
realised. At any rate, no one at the meeting dared 
dispute with him on the matter, though several 
supported the rotary engine. 

“The motion of a massive beam, and its 
necessary appendages of machinery have to be 
reversed at each stroke of the engine.... The 
natural state of vis inertia . . . has to be overcome 
at the commencement of each stroke ; and when 
a great velocity is acquired it is as suddenly 
checked to prepare for the returning one... .” 
So Galloway gives, in his “The Steam Engine” of 
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“Tue Ewoeer” 


Alto B—The beam 20ft. long 
B C—The connecting-rod at half stroke, 10ft. long 
C D—Crank arm, 3ft. long 
D E—Crank arm at !/,th of the stroke 
G—tThe drum nearly 4ft. diameter 


H H—Connecting-rod on the bottom centre 
I I—Right angle line from the fulcrum of the beam 
to the connecting-rod at half stroke 
J J—The segment of the radius I I 
K K—Weights 1000 lbs. each 


FiG. 17—GEORGE STEPHENSON’S DIAGRAM OF THE CRANK MOTION 


upon the drum which is nearly 4 feet in diameter 
will balance the same weight on the piston end 
of the beam ; each will move at the same velocity 
and pass through the same space in the same time. 
It will be observed that from C to D is a little 
more than }rd larger than from G to D; it will 
therefore be seen that the weight at the piston end 
of the beam has a little more than 4rd advantage 
over the weight at the drum. And it will also be 
seen that, from C, E is halfway from half-stroke 
to the bottom centre ; at this portion of the stroke 
the leverage of the crank will be nearly 2 feet. 
The increased power that existed in the crank from 
half-stroke to this point will gradually be lost 
from E to H; it is therefore clearly proved that 
no power is lost by the crank motion, as the weights 
resolve themselves into a simple lever. There 
will be a little loss of power when the engine is 
turning the centres, which is compensated for 
at the connecting-rod end of the beam by the 
segment of the right angle line I. Now a rotating 
engine can only give out its power on the arm, 
like any other lever; and if the piston passes 
through a space of 19 feet it will just balance a 
weight equal to the same power passing through 
the same space.” 

Signed George Stephenson, Tapton House, 
July 23rd, 1848.* 


1 Based on the works of contemporary authors and references 
in contemporary journals, as noticed in the text. 


* * Proc.,”” I. Mech. E., July 26th, 1848, 








1836, the arguments in use against the crank with 
the intention of demolishing them. 

In 1841, Scott Russell in “The Steam Engine ” 
Jeant the weight of his authority on the side 
of those who saw no disadvantage in the 
crank and distrusted the rotary engine. 
“... the power of steam is by no means 
disadvantageously applied through the medium 
of the crank in the ordinary way; because 1 
the velocity of the crank is in inverse ratio of the 
pressure upon it: 2 because the mean pressure 
on the crank during the whole revolution is less 
than the pressure on the piston, only in the pro- 
portion in which the whole space moved over by 
the latter is less than the space described by the 
former, so that the whole effect is equal to the 
whole power: 3 because the steam is not at all 
expended at the neutral points, and because 
its expenditure is at every point exactly pro- 
portional to the pressure which it gives out, the 
velocity of the piston being in that ratio.” 

By the ’fifties the weight of the concerted 
opinions of Russell, Galloway, Stephenson, and 
others began at last to convince engineers of the 
futility of the arguments advanced against the 
crank. Inventors of rotaries found themselves 
forced to find other justification for the rotary 
principle. “The great point in favour of the 
rotary engine,” says one of them, writing in THE 
ENGINEER, “ is that it will permit large measures 
of expansion to be used .. . simply because it 





places at our disposal a piston speed without any 
parallel in existing engines,” and adds naively, 
“ Strangely enough it is a point which has hitherto 
been overlooked.” 

To-day, one of the chief advantages of the 
rotary is found in its ability to run at high speeds. 
But at a time when speeds of rotation were low 
in almost all classes of machinery, little advantage 
was to be gained by that capacity of the rotary. 
It was not until the ‘eighties that the advantage 
of high revolutions really began to impress itself 
on inventors. ‘“‘ Whether true or not,” writes a 
contributor to THe ENGINEER in 1885, “ this 
class of engine seems to have the property of 
running at great speeds at moderately small 
powers ; and this action is exactly that required 
for generating electricity for lighting purposes.” 
The hope expressed was, however, like many 
another that had encouraged invention, doomed 
to disappointment. For Parsons had already 
invented and was then busy learning how to 
apply the turbine for just that purpose. There- 
after the attention of better-informed inventors 
became directed to a field better adapted to the 
qualities of rotary machines and the inventions 
of rotary pumps, compressors, and blowers 
began to multiply and to bear fruit. 


REASONS FOR THE FAILURE OF RoTARY ENGINES 


Many of the earlier rotary engines, and par- 
ticularly those developed by engineers and not 
“ futilitarians,” failed not by reason of any fault 
in their conception, but for purely -practical 
reasons. In nearly all rotary machines, as will be 
seen later when individual designs come to be 
described, the length of the “ leakage line ” is very 
much longer than it is in a reciprocating engine of 
corresponding output. When machining methods 
were not so precise as they have become to-day, 
it was necessary to insert some kind of packing to 
prevent the leakage reaching large proportions. 
This necessity proved fatal to the rotary steam 
engine. Stuart thus describes an early packing for 
the piston of a reciprocating engine: “A layer 
of hemp or other elastic substance well soaked in 
oil or tallow was wrapped round the external edge 
of the piston, and by different means was pressed 
outwards so as to be steam-tight and yet allow the 
piston to be moved upwards and downwards. ... 
It was so tightly rammed as in many cases to 
absorb a very great proportion of the power of the 
engine to move the piston.”* When such means 
had to be used and when it is further realised that 
the length of packing in the rotary might be any- 
thing up to twenty times as great as that in the 
equivalent reciprocator, it is obvious that the 
rotary was heavily penalised from the beginning. 

During the nineteenth century metallic packings 
became available, but the practical difficulties to 
be overcome remained too considerable and still 
forbade success to the rotary engine. For it is not 
only the outer periphery of a rotary piston that 
must be packed, but the sides of the piston, the 
drum upon which it is mounted, and the corre- 
sponding places on the “abutment.” The more 
serious difficulty is provided by the sides or ends 
of the piston, since the packing must be arranged 
radially, and the wear that takes place is unequal 
in proportion to the distance of the packing from 
the centre of rotation. Mr. Joshua Rose, an 
American, and himself the inventor of more than 
one rotary, expresses‘ the difficulty in this way: 
“The wear of a revolving face—that is, a face 
revolving upon its own centre—is as the square of 
the diameter ; now is there any way of equalising 
such wear ? The nearest method I can think of is 
to make the faces of steel and leaving the outside 
diameter of the faces as hard as fire and water will 
make them ; temper them towards the centre so 
that the latter will be soft.” A difficult process to 
carry out, indeed ! 

It was just a result of that unequal wear that 
several machines which ran well and economically 
when new and seemed to be promising, soon 
developed leakage ; and developed it in such a 
manner that no means were available save recon- 
struction, by which the original tightnes2 could be 
recovered. Even to achieve sufficient tightness 
when new taxed the powers of makers to the 
utmost, and slight errors in adjustment were 
capable of producing results in raised steam con- 
sumption utterly out of proportion with the defect. 
“Tt is one of the highest recommendations of a 
piece of machinery,” says Russell in condemning 
the rotary, “that any trivial error committed 


8 See also ‘Directions for Erecting and Working Steam 
Engines: Packing of Pistons”: Boulton and Wait. 

* Actually at second hand: derived from correspondence to 
Tue EnGinEsR, 1874, Vol. XX XVIII, p. 479. 
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in its construction shall not materially injure its 
efficiency ; and that any slight derangement in 
its adjustment shall not be attended with imme- 
diate deterioration or aggravated injury; but 
that ...the efficiency of the machine shall be 
consistent with such degrees of correctness in work- 
manship and accuracy in adjustment and care in 
making use of it as are consistent with the ordinary 
amount of intelligence and attention of an ordinary 
workman.” . The piston, connecting-rod and crank 
mechanism, he showed, fulfilled these require- 
ments, but the rotary fell far short of them. 

Ewbank in 1847 has the same story to tell of 
rotary pumps. Failure came as a result of imperfect 
construction. “‘ Theoretically considered, they are 
perfect machines, but the practical difficulties 
attending their construction have hitherto rendered 
them (like rotary steam engines) inferior to others. 
To make them efficient their working parts require 
to be adjusted to each other with unusual accuracy 
and care, and even when this is accomplished their 
efficiency is, by the unavoidable wear of the parts, 
speedily diminished or destroyed. ... Hitherto, a 
rotary pump has been like the Psalmist’s emblem 
of human life, ‘ Its days are as grass, as a flower of 
the field it flourisheth, the wind (of experience) 
passeth over it, and it is gone.’ ”’ 

Yet despite those disadvantages and despite 
conditions of manufacture, certain rotary machines 
did prove successful during the nineteenth century. 
It is significant to find, however, that those which 
have survived even to the present day are just 
those types of machines which least need tightness 
of packing and precision in manufacture—blowers 
of Roots and other forms ; and that those which 
achieved a temporary success but have since dis- 
appeared were almost all either of a similar kind 
or ‘concealed reciprocators,” of one kind or 
another, like the Dakeyne engine and “ Towers ” 
universal joint machine, in which difficulties of 
packing were not so pronounced. 

Not until modern times were any methods of 
overcoming the practical defects of the positive- 
acting rotary discovered. To-day the difficulties 
of packing and uneven wear are avoided rather 
than overcome. The precision of machining opera- 
tions has become such that dependence for the 
reduction of leakage can be placed on very fine 
clearances to be measured in thousandths of an 
inch. Frictional contact is absent, so that mecha- 
nical efficiencies can be high whilst wear in the 
ordinary sense is entirely absent, unless dirty 
fluids are being pumped. Despite the improve- 
ments so effected, however, it is still abundantly 
clear that the disadvantages are sufficient to 
eliminate all possibility of the success of the 
positive-acting rotary as a steam or gas engine, 
éxcepting only in such forms as “concealed 
reciprocators ”’ may take. The further progress 
of machines constructed on the rotary principle 
undoubtedly lies’ in the domain of secondary 
machinery, such as pumps, blowers, and com- 
pressors. For certain pumping duties the unique 
combination provided by the rotary of the positive- 
acting characteristic of the reciprocator, with the 
capacity of the centrifugal for running at high 
speed and giving a continuous output, is of great 
value. In meeting the exacting requirements of 
these duties appears to lie the future development 
of the rotary machine. 





So far this history has proceeded smoothly 
through the dates noting each invention in its due 
chronological order as it occurred. But that course 
is now about to be abandoned. During the nine- 
teenth century so many rotaries were invented and 
so large a proportion were either worthless 
futilities, reinventions of earlier designs, or totally 
uninteresting, that the reader, like the writer, 
would speedily come to regard any account of them 
as both tedious and absurd. A chronological account 
might be compiled out of the material that remains 
after the chaff has been winnowed out. But that 
account would have the disadvantage that machines 
of various kinds would be jumbled and tumbled 
together discordantly, so that an attempt to discuss 
the characteristics, merits, and demerits, and other 
matters relating to a group of machines of a single 
general type would be rendered impossible. It is 
therefore intended that the various designs shall be 
arranged under more or less arbitrarily chosen 
headings, keeping together in groups as far as 
possible all those machines which have similar or 
related characteristics and treating the history of 
each group separately after prefacing it by a general 
discussion of the type concerned. The headings 
chosen are given in the accompanying table, which 
gives the distinctive title assigned to the group 
and ment-ons the distinctive features common to 





the group. Diagrams of some of these types 

are reproduced on page 114, and each is 

labelled with a note indicating the class to which it 
belongs. : 
Class No. Type. Distinctive Feature. 
1... Rotary piston Rotor turning on axle concentric 
with cylinder bears a “* piston ”’ on 
its periphery 
Circular excentric rotor rotating 
around axis concentric with cylin- 
der (A ‘‘ special case ” of No. 1) 

Circular rotor mounted excentrically 
in cylinder and rotating about its 
own axis. (Another “special 
case ’’ of No. 1) 

4 ... Differential... Two or more pistons turning con, 
centrically in a cylinder are caused 
to move with unequal speeds 

Wheels Rotors not confined within a case 

Gear ...... Intermeshing pinions and screws 

Roots ... With blades and action similar to 

that of the well-known Roots 
blower 
Designs with two or more rotors not 
eatered for by 6 and 7 

In which a disc is caused to oscillate 
in aspherical casing. Sub-group :-— 
Machines based on the universal 
joint 

In which on examination there is 

more or less obviously a piston 
operating normally in a cylinder, 
though no outward indication of 
the fact 

11 ... Miscellaneous Provided to take care of machines 

that cannot be otherwise classified 
and ‘‘ odd ”’ designs which, though 
perhaps not “ rotaries,” are cer- 
tainly not conventional recipro- 
cators 


The discussion of the various designs illustrated 
must be reserved for later treatment, but some notes 
regarding them may prove interesting. The first 
in Class I is the “abutment pump,” invented in 
the sixteenth century or thereabouts with a sliding 
abutment. Alternative abutments, as shown in 
the drawing, are hinged or rotary, the first being 
creditable to Watt (though not exactly in the form 
shown), and the second to Flint. The last diagram 
of the group shows that the moving blades need 
not be placed on the cylinder, but can be mounted 
in the rotor. The group of Class II machines is 
similarly intended to give an impression of the 


to 


Excentric ... 


3... Crescent 


“1A 


8 ... Intermeshing 


9 ... Spherical 


10... Concealed 
reciprocator 





variety available. The first is to be credited to 
Timothy Hackworth, of valve gear fame ; who was 
the first inventor of the second is doubtful. Lord 
Cochrane, Earl of Dundonald invented the next two, 
but not, we believe, for the first time, and Lamb was 
the inventor of the last, which has the interesting 
feature that steam may be introduced with advan- 
tage within the drum as well as outside it. The group 
of four “ Crescent ’ machines includes Ramelli’s 
pump, a design similar to the Lemielle ventilator, 
much used for mines, a form of compressor made 
to this day by Bryan Donkin and Co., Ltd., and 
a design with rollers instead of blades, which was 
tried unsuccessfully as a steam engine by Beale for 
the propulsion of ships. The next machine, in 
which the blades are driven by pins revolving 
around an excentric centre, can be regarded as a 
*“* Crescent”? machine (the pins taking the place of 
the drum), or as a “‘ Differential,” since the blades 
travel with differing speeds around their centre. 
In the next group there will be found a modern 
internal gear pump, as made by Stothert and Pitt, 
Ltd., of Bath, a conventional gear pump, and the 
Pappenheim machine. The Class VII machine is 
a conventional Roots blower, and Class VIII is 
represented by the Fabry ventilator, much used 
at one time for “fiery” mines in Belgium, and 
an alternative form of blower to the Roots type, 
used to this day. The final diagram represents the 
ingenious dise engine invented by Dakeyne. 

We confess that we have not even attempted 
to discover all that is known about all 
the machines that are about to be described or 
about others which are not mentioned. The details 
given are those which have come to our knowledge 
as a result of the perusal of many contemporary 
journals and books, the proceedings of certain pro- 
fessional institutions, and an examination of 
patent specifications. If any reader has anything 
to add or knows of any interesting machine, the 
description of which ought to be included, we shall 
welcome a communication on the subject. 

(To be continued) 
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ers protection thermostats for electric motors 
were among the exhibits of Salford Electri- 
cal Instruments, Ltd., of Pell Works, Silk Street, 
Salford, 3. These thermostats permit a motor to 
operate at any overload up to a point where the 
windings approach dangerous temperatures and 
then disconnect the machine. A thermostat fitted 
to a motor is shown in Fig. 30. A_ bimetallic 
disc is placed next to a heater wire in series with 

















Fic. 30—-MOTOR WITH THERMOSTAT—SALFORD 


the line circuit. There is only one moving part, 
namely, the snap-acting bimetallic disc to which 
the contacts which open and close the circuits are 
welded. When a motor is running under any load 
condition the rise in temperature of the windings 
is slow enough to prevent a wide temperature 
difference between different sections of the machine. 
Under such conditions, when the slow- ambient 
rise reaches a point where further operation is 
dangerous, this ambient heat rise plus the heat 
generated by the normal current flow through the 





heater and disc of the thermostat causes the disc 
to snap open and cut the motor out of circuit. With 
the automatic reset device the temperature drop 
must reach a sufficiently safe point before the disc 
will close and restart the motor, and if this process 
is repeated it will soon be apparent to the operator 
that something is wrong. With a manually operated 
reset device it is also impossible to reset the 
thermostat until a safe thermal point has been 
reached. 

“‘Gecalloy ”’ radio cores shown in Fig. 31 were 























Fic. 31—* GECALLOY,’’ CORES—SALFORD 


among other exhibits of Salford Electrical Instru- 
ments, Ltd. They consist of a composite magnetic 
material with a permeability which gives optimum 
performance and minimum loss for the radio 
frequency wave band. Cores composed of this 
material give very satisfactory results in tuning 
coils and filters for the broadcast and _inter- 
mediate frequencies. The quality or “Q” 
factor of such coils is said to be approximately 
twice as good as that of the average shielded 
air core coils previously used. When embodied 
in the H.F. portions of. receivers they are claimed 
to give greater magnification, higher selectivity, 
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and simple adjustment. During manufacture 
the “ Gecalloy ” radio cores are treated to make 
them very hard and tough. They are also made 
impervious to atmospheric conditions, and are un- 
affected by moistureand change of temperature. The 
variation of permeability with current is negligible 
and cannot be detected in ordinary circumstances. 
The variation of permeability with frequency is 
also negligible, hut the self-capacitance of the 
coil must be kept sufficiently low to achieve 
these results.. Coils with “Gecalloy” cores 
have an inductance variation of a small fraction 
of 1 per cent. up to 60-70 deg. Cent. 

The effective permeability is the ratio of the 
coil inductance with and without the core and 
varies from 2 to 4 according to the core and coil 
design. With ordinary bar and closed cores the 
best method of obtaining an approximate induct- 
ance adjustment is by altering the number of 
turns of wire on the bobbin, but in some cases 
this method is not sufficiently accurate and other 
methods are employed. On bar cores the induct- 
ance is adjusted by movement of the core relative 
to the bobbin or bobbins, and then sealing it in 
position with a small quantity of adhesive material. 
In the case of closed circuit cores the adjustment 
is made by altering the air gap between the cores. 
Screwed cores in which the core itself is threaded 
or is mounted on a screwed bar, permit of the 
simplest core adjustment, for the core is merely 
screwed in or out of the coil to the requisite degree. 
These cores represent the latest development 
and their use greatly facilitates the gauging and 
adjustment of receivers. 

The high-frequency terminal (Fig. 32) has been 
introduced by Salford Electrical Instruments 
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Fic. 32—HIGH FREQUENCY TERMINAL—SALFORD 


to meet the need for a low-loss terminal at radio 
frequencies. The ceramic insulator is coated with 
metal on the outside where it fits into the mounting 
bush and also at the top into which the terminal 
fits. The technical data of the terminal are: 
Capacity to earth, 2-5 yyuF; power factor, 
5x10-* at 1 megacycle; dry insulation re- 
sistance, 10'* 2 approximately ; 80 deg. relative 
humidity resistance, 10!° 2 approximately ; A.C. 
breakdown voltage, 2000 volts; maximum work- 
ing voltage, 1000 volts. 

The exhibits of the research laboratories of the 
General Electric Company were mainly of interest 
to wireless and illuminating engineers, but an 
exhibit with a rather wider appeal was an apparatus 
for the measurement of magnetic field strengths. 
A small coil, rotated by a synchronous motor, gen- 
erates a 50cycle E.M.F., and its magnitudeisa meas- 
ure of the intensity of the magnetic field in which 
the coil is situated. An amplifier, with special 
output circuit enables the peak value of this E.M.F. 
to be measured, and for fields which are not too 
non-uniform, the mean flux density over an area of 
1-2 by 0-5 square centimetres may be obtained 
directly. Three amplifier ranges enable densities 
from 10 to 1400 gauss to be measured. 

A new multi-range photo-electric potentiometer 
shown has a basic range of 0-50 foot-candles, but 
ranges up to 5000 foot-candles or over can be pro- 
vided without the illumination on the rectifier 
cell exceeding the desirable upper limit of 50 foot- 
candles. In addition, it is capable of making 
measurements when the light is incident at large 





angles of incidence without the errors which occur 
when the cell alone is used under these conditions. 
These features are obtained by placing the cell 
about 4in. below a diffusing and transmitting pot- 
opal test plate. Light providing the illumination 
to be measured falls on the opal plate, is trans- 
mitted and illuminates the cell. The current from 
the cell is read on a micro-ammeter calibrated in 
foot-candles, and the range is increased by the use 
of diaphragms placed over the opal plate. Calibra- 
tion is effected by the adjustment of one of a pair 
of variable resistances shunted across the cell. The 
second resistance which is in series with the first is 
used to adjust for a change in the type of light 
source being measured, e.g., from tungsten to 
mercury vapour. 

One of the most interesting electrical instru- 
ments shown by Leland Instruments, Ltd., of 46, 
Bedford Row, W.C.1, was a Ballantine sensitive 
electronic voltmeter, comprising a multi-stage 
amplifier, diode rectifier, and a special D.C. meter, 
with the deflection proportional to the logarithm 
of the current. It is claimed to be 100 times as 
sensitive as the conventional electronic voltmeter, 
and permits readings to be taken down to 0-001 volt. 
Its upper limit is 100 volts, but with external shunts 
it may be used for measurements up to 10 kV. 
Its high sensitivity permits it to be used to read 
voltages which have previously required ampli- 
fication prior to measurement. A satisfactory 
sound meter can be obtained merely by connect- 
ing a calibrated microphone to its terminals. The 
frequency range extends from 10 c.p.s. to 100 ke.p.s. 
The input impedance is equal to a resistance of 
0-5 MQ shunted by a capacity of 25 wuf. Opera- 
tion is from A.C. mains. The principle of opera- 
tion is illustrated schematically in Fig. 33, which 
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FiG. 33—SCHEMATIC DIAGRAM OF ELECTRONIC 
VOLTMETER—LELAND 


shows the application to a two-stage amplifier. 
The negative feed-back path includes the insulat- 
ing condenser C, the rectifier R, D.C. meter M, 
and resistors R, and R,. The rectified current on 
one half of the cycle, plus that through R,, flows 
through R, and introduces a negative voltage in 
the input circuit which opposes the applied voltage. 
On the other half of the cycle the rectifier current 
is zero, or small, and the current through R, is 
that through branch circuit R,M. As a result 
of this feed back the overall amplification is reduced 
and the output current tends to become inde- 
pendent of the amplification and to depend mainly 
on the value of R;. The stability is therefore very 
much improved because the effect of any factor 
tending to change the amplification, such as 
variation in line voltage, valves, circuit constants, 
&c., is considerably reduced. In addition, the 
relation between D.C. rectifier current and input 
voltage is made accurately linear in spite of the 
curvature of the particular rectifier employed. 

The overall sensitivity of the arrangement as 
a voltmeter depends mainly on one resistance R,, 
which can be constructed to have high stability as 
regards temperature variations and ageing. Since 
the calibration of the voltmeter depends only on 
R,, it can be adjusted once and for all at the factory 
with confidence in its future stability, in spite of 
valve replacements and other variations. Range 
switching is accomplished in the input circuit, as 
shown in Fig. 33. In view of the wide frequency 
range covered, ordinary high impedance resistance 
attenuators are useless, and a combination resist- 
ance ‘capacity network is employed. The values 
of the elements of the attenuators are perman- 
ently adjusted at the factory and require no 
readjustment by the user. 

One of the most important and novel features 
of the instrument is the logarithmic scale, which 
extends from 1 to 10 and permits range switching 
in decade steps, the following ranges being pro- 
vided :—0-001 to 0-01 volt, 0-01 to 0-1 volt, 
0-1 to 1 volt, 1 to 10 volts, 10 to 100 volts. A 
uniform percentage accuracy of reading is afforded 
over the entire scale. Printed in red below the 





voltage scale is a substantially uniform decibel 
scale. To increase the usefulness of the instru- 
ment in the laboratory, arrangements have been 
made to enable it to be-used as an amplifier. 

In addition to its use as a wide-range volt- 
meter, the instrument can be used as an ammeter 
to méasure a wide range of currents by connect- 
ing it across a suitable resistance. Up to 100,000 
cycles, resistance as high as 10,000 ohms may be 
connected in shunt with negligible error, owing to 
the shunting effect of the input capacity of the 
meter. By this means a current of 10~’ ampere is 
measurable. A number of other uses for this 
instrument will readily suggest themselves to the 
engineer. 


The illuminated dial amme“er shown in Fig. 34° 


was one of the exhibits of Crompton Parkinson, 
Ltd., of Chelmsford. It has been designed for use 
































Fic. 34—ILLUMINATED DIAL AMMETER—CROMPTON 


on control gear installed in parts of a ship where 
the general illumination is insufficient to permit 
readings being taken. These instruments are also 
suitable for use in non-fiery mines and in other 
places where there is poor general illumination. 
The shape of the case reduces to a minimum 
risk of catching up a trailing rope or cable. 
Fitted with thick wired glass windows, the case 
is weatherproof, making the instruments suitable 
for use in exposed positions. 

Illumination of the dial is effected by a lamp 
external to the instrument case. The base of the 
instrument has a ground glass window through 
which the light passes. The instrument is arranged 
for mounting directly on the control gear when 
facilities exist for mounting a lamp in a suitable 
position, but if this position is inconvenient, a lamp 
box for use between the instrument and the control 
gear housing can be supplied. 

Among the exhibits of Adam Hilger, Ltd., of 
98, St. Pancras Way, Camden Town, was a new 
Dekkor inspection enlarger. The principal feature 
of the instrument is that it is entirely self-con- 
tained and can be moved from place to place on 
its castors. The large screen on which the pro- 
jected, enlarged image is viewed is sloped at a 
convenient angle. In the latest model the object 
table is moved by the focusing motion, while the 
projector lens is locked in place so that the magni- 
fication of the system does not alter. The opaque 
illuminator is an additional feature of special 
importance to engineers, since it enables surface 
finish and surface faults to be examined. The 
advantage of being able to view the image with 
both eyes will be readily appreciated. 

In the field of spectrographic apparatus the 
firm was showing a new medium quartz spectro- 
graph. As a rule, speetrographs which take the 
whole spectral range on a single plate suffer from 
the disadvantage that the focus of the spectrum 
lines falls upon a curve, necessitating that the 
plate should be of thin curved glass. But in the 
new instrument no curvature whatever has to be 
imparted to the photographic plate, which, in 
consequence, can be of any desired thickness. 
This feature not only leads to economy in the 
use of plates, but also results in more uniform 
definition over the whole of the plate, a factor 
of some importance in the application of modern 
methods of quantitative spectrographic analysis 
when using the non-recording microphotometer. 

Another spectrograph of improved design was 
a large Littrow instrument fitted with optical 
trains of glass and quartz, either of which can be 
brought into use by turning a control handle. 
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Whichever optical train is in position is con- 
trolled in all its adjustments by a single handle, 
and the actual spectrum range included on the 
photographic plate at any setting of the controls 
is exhibited on an engraved drum. Thus one 
has the advantage that any portion of the 
spectrum can be selected for recording on the 
plate and either of two dispersions and ranges of 
transmission can be selected at will. The control 
is effected by simple cams and the change over 
of the optical systems and their controlling cams 
by an ingenious mechanism which relieves all 
the control surfaces of pressure during the actual 
displacement of lenses and prisms and brings 
them into play again at the close of the movement. 

A variable condenser ganging bridge was one 
of the exhibits of the British Physical Laboratories, 
of 41, Finchley Lane, Hendon, N.W.4. The 
instrument is designed for the ganging of variable 
condensers under mass-production conditions. It 
consists of a standard capacity bridge as exhibited 
last year, to which is connected a jig to which the 
variable condenser under test is connected. By 
rotating a knob, the condenser may be tested and 
aligned at six different preset angies. The circuit 
is arranged so that the indicating meter deflects 
in opposite directions for values higher or lower 
than the standard. An indicator is incorporated 
which shows a cross when the condenser under 
test is making contact with the bridge. Dr. 
Schneider’s electronic switch is incorporated. 

This instrument, shown in Fig. 35, meets the 





Fic. 35—RECORDING VISCOSIMETER—BRITISH 
PHYSICAL } 


requirements of the chemical industry for a self- 
recording viscosimeter. Made under Dr. 
Schneider’s patents, it operates on the falling 
sphere method, and covers a range from 500 to 
_ 25,000 centistokes. The instrument fully complies 
with the B.S.S. No. 188. The readings on the 
scale of the meter are in tenths of a second, and 
the corresponding values of viscosity expressed 
in terms of centistokes, Redwood or Saybolt 
seconds, or in Engler degrees, can be ascertained 
from tables supplied for various specific gravities. 
The instrument is completely self-contained and 
mains operated, and is suitable for shop use by 
unskilled labour. 

_Ellisons Insulations, Ltd., of Birmingham, 
were exhibiting Tufnol sheets, tubes, and 
rods, and other Tufnol products showing that 
a wide range of industries is now using 
this material for mechanical and _ electrical 
purposes. The electrical exhibits included a 
slip-ring assembly, a centrifugal switch, and a 
push switch for a large electric drill. There was 
a 2in. diameter ball strain insulator for a working 
load of 1 ton, representing a recent addition to the 
range of Tufnol insulators for telpher and similar 
systems. An inspection torch for use in oil and 
petrol containers was also on view. For this 
purpose Tufnol is more suitable mechanically than 
metal, and eliminates the risk of sparks being struck 
from the sides of the tanks. Exhibits that showed 
the resistance of Tufnol to acids and chemicals 
were nozzles used for filling batteries with acid 
and a plating barrel. Among the small parts on 
the stand illustrating the ease with which Tufnol 
can be machined and showing its value where 
strength and hard wearing qualities are required, 
were various types of nuts and bolts, small gear 





wheels, pulleys, and various other miscellaneous 
components. 

The Automatic Coil Winder and Electrical 
Equipment Company, Ltd., of Windsor House, 
Douglas Street, S.W.1, was showing several new 
instruments, including a low-resistance ohmmeter 
and a test bridge. The former measures 5in. by 
3in. by 2in. It has two ranges, 0-20 and 0-500 Q. 
A 1}4-volt cell is used for operating the instrument 
and compensation is provided for loss of voltage. 
There is a press button for each range. The scale 
is 2}in. long. Half-scale deflection is at 2 and 20 Q 
on the respective ranges. The minimum indication 
is 1/10 Q. 

The test bridge, known as the ‘‘ Avo” bridge, 
is an inexpensive instrument for use on a 50-cycle 
supply. It is suitable for direct measurement of 
resistances below 10 2 to above 10 M 2, and capa- 
cities from 10yytol0yf. Another range pro- 
vides for the measurement of inductance, while a 
‘‘ matching ”’ range serves for the measurement of 
resistance, capacity, and inductance against ex- 
ternal standards. A calibrated power factor con- 
trol gives the power factor of electrolytic and 
other large condensers on the highest capacity 
range, while leakage of condensers of any capacity 
is indicated by a flashing neon tube. Indication of 
balance is given by a valve voltmeter mounted on 
the panel. By means of switches the indicating 

















FIG. 36—CONTACTOR MOTOR STARTER—IGRANIC 


valve voltmeter can be used for the measurement 
of external voltages. All ranges are quickly 
selected by a simple rotary switch. 

A representative range of permanent magnets 
and examples of new types of instruments and 
apparatus employing those magnets were shown 
by Darwins, Ltd., of Fitzwilliam Works, Sheffield. 
The successful development of the Hird system of 
automatic train control has been made possible by 
the introduction of “‘ Alnico ” permanent magnets. 
Large Alnico magnets on the permanent way 
actuate a cobalt steel magnet armature in a receiver 
unit on the locomotive. The cobalt steel magnet 
controls a vacuum valve, which, in turn, actuates 
a horn, warning the driver and also gives auto- 
matic and progressive braking. With the signal 
at “‘ clear’ the receiver magnet is reset by a track 
electro-magnet of reversed polarity to the Alnico 
track magnet, and the resultant effect is a short 
horn signal. With the signal at “danger” the 
track electro-magnet is not energised and the action 
of horn and brake is continuous. In this case the 
driver takes over control of the braking by the use 
of a hand plunger magneto which generates an 





impulse of current sufficient to reset electro- 
magnetically the armature of the receiver unit. 
Apparatus demonstrating the system was shown by 
the courtesy of the L.M.S. Railway and Siemens 
and General Electric Railway Signal Company. 

Another exhibit on this stand was a new type of 
hand generator recently adopted by the Post 
Office. It employs an Alnico magnet and_is said 
to be more efficient, lighter, and to give a better 
output than that obtained from earlier generators. 
Permanent magnets suitable for magnetic focusing 
in cathode ray tubes were also shown. 

A contactor “across the line” motor starter, 
Fig. 36, was shown by the Igranic Electric Com- 
pany, Ltd., of Bedford. Designed for use with 
squirrel-cage motors up to 2 H.P., the starter has 
a three-pole air break contactor and three thermal 
overload devices. Start and stop push buttons 
and a “ reset ’’ button are incorporated in the cast 
iron cover. No-voltage protection is also pro- 
vided. These starters are suitable for all forms of 

















FIG. 37—-DELAY RELAY—IGRANIC 


automatic starting and stopping, i.e., by a float, 
thermostat, or other automatic pilot control 
switch. 

The long time delay relay shown in Fig. 37 has 
been designed by the Igranic Electric Company 
for industrial applications requiring a time lag 
up to four or five minutes. The time lag, which 
may be adjusted by a small valve, is obtained by 
pneumatic bellows operated by a solenoid. 

Various four-speed controllers for pole-changing, 
squirrel-cage motors were shown. These con- 
trollers are used mainly for machine tool control, 
and in many cases they are designed for building 
into the machines. With increased rates of pro- 
duction it is desirable to provide means for stopping 
these motors quickly. For this purpose the con- 
trollers have additional contacts to connect the 
slow-speed winding to the supply with the phases 
reversed, thus stopping the motor quickly and 
smoothly. This “plugging” stop is obtained 
either by moving the speed selection lever into an 
extra ‘“‘ gate” or by a second lever with on, off, 
and brake positions. In the latter case the speed 
is selected with one lever or selector dial and start- 
ing and stopping is controlled with the second lever. 








Submerged Weir on the Niagara River 





ST above the Horseshoe Fall, on the Niagara 

River, there was completed and placed in 
service last year a submerged weir that is of more 
than ordinary interest to engineers. 

From time to time in past years the problem of 
how to safeguard the falls from self-damage has 
been discussed and various agencies have been pro- 
posed to that end. Finally, the Special Inter- 
national Niagara Board was called into being, 
and Canadian and United States members, with the 
assistance of a number of experts, devoted two 





years or so to intensive study and investigation. 
The results of their work were embodied in a 
final report drafted ten years ago. The findings 
of that organisation were published by THE 
ENGINEER during 1928 and the following year. 

In the course of 35,000 years, so geologists tell us, 
Niagara Falls have receded upstream a distance of 
7 miles from the scarpment where the river 
originally plunged over a high shelf. ing the 
interval, the river has carved out of the underlying 
rock a gorge from 200ft. to 300ft. in depth, inci- 
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dentally creating, at different periods, a single fall 
or a number of cataracts. When the white man 
first viewed the spectacle there were two cascades, 
as now, and at approximately the same situation ; 
but since 1764, when the first known survey was 
recorded, marked changes have taken place in the 
conformation of the Horseshoe Fall and the extent 
of that cataract. The crest line of the American 
Fall throughout that time has changed but little, 
while the Horseshoe Fall has continued its retro- 
grade movement at an annual rate as high as 
4-2ft. and a mean annual rate since 1905 of 2-3ft. 
Concurrently, the perimeter of the Horseshoe Fall 
has been altered profoundly, and repeatedly this 
recession has been attended by the detachment of 
large masses of rock from the rim of the fall. 

There is a heartening aspect, as the Special 
International Niagara Board has stressed, in the 
lessening rate of recession that has been noticeable 
in the last thirty-four years. “This is due to two 
conditions. The first of these is the geological fact 
that the hard limestone which forms the immediate 
bed of the river, from the falls upstream for some 
distance, is 78ft. in vertical thickness at the rim 
of the cascades, and increases to 130ft. in thickness 
above the upper rapids through which the river, 
for a half-mile immediately above the Horseshoe 
Fall, drops 50ft. Accordingly, any further retreat 
of the Horseshoe Fall will mean the cutting away of 
deeper and deeper hard rock as that cascade works 
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FiG. 1—SITUATION OF SUBMERGED WEIR 


its way backward and uphill. The second agency 
contributing to a lessening of the rate of recession 
of the Horseshoe Falls is the diversion of water for 
power purposes above the two cataracts that has 
increased to a marked extent since 1904. To be 
specific, the installed combined capacities of the 
hyro-electric plants at Niagara Falls in 1904 was 
122,750 H.P., and in 1925 the installed capacities 
of both Canadian and United States stations draw- 
ing water from the Niagara River upstream of the 
falls totalled 1,563,700 H.P. That output was 
realised by an aggregate daily diversion at the rate 
of 56,000 cubic feet of water per second, prescribed 
by a treaty between Canada and the United States, 
under which Canadian power plants were allowed 
a daily maximum of 36,000 cubic feet per second 
and American power stations 20,000 cubic feet per 
second. The volume of water flowing over the two 
falls is further affected by water admitted to three 
canals tapping directly the Great Lakes or the 
Niagara River above the cataracts. These are the 
Chicago Drainage Canal, the New York State 
Barge Canal, and the new Welland Canal; and 
these three man-made routes are permitted to 
divert a total of 12,000 second-feet of water. 
Under existing conditions, then, the natural flow 
of the Niagara River may be reduced by diversions 
amounting to as much as an average of 68,000 
second-feet. 

It is a matter of record that since 1900 the power 
plants using water diverted from the river near 
Niagara Falls have not all made the most efficient 
use of the water at their disposal, and this has been 
emphasised from time to time as newer plants have 
been brought into service or older plants have been 
modernised in harmony with advances in hydro- 
electric engineering. This fact was given appro- 





priate importance by the Special International 
Niagara Board when reaching its conclusions con- 
tained in the final report of that organisation. It 
was the expressed conviction of the Board that not 
only could a larger block of power be developed by 
the water diverted from the river, but that perhaps 
20,000 second-feet additional might be diverted 
for power purposes without reducing the flow of 
the Niagara sufficiently to mar the scenic effect 
of the two associate falls. It was recommended 
that this diversion be tried out experimentally over 
a period of years in combination with the more or 
less temporary use of submerged rubble weirs that 
would serve to redirect some of the river’s remain- 
ing flow so as to distribute the water to better 
advantage at each of the cascades and throughout 
the entire rim of each fall. The Board was also 
convinced that the regulated distribution of even a 
lesser volume of water might confidently be counted 
upon to add to the majesty and picturesqueness 
of the two falls. It was also ised that a 
controlled flow in the daytime, throughout the 
tourist season, could be increased at those times 
for the temporary enhancement of the spectacle. 

Although specific recommendations were made 
regarding the progressive and experimental con- 
struction of the generally approved arrangement of 
subaqueous weirs, nothing since the publication 
of the report in 1930 by the Special International 
Niagara Board has been done to that end by either 
interested Government. An American company, 
operating at Niagara Falls, had constructed models 
and made tests on a laboratory scale to ascertain 
the effectiveness of submerged weirs, and an 
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American and a Canadian hydro-electric power 
company offered to build the weirs without charge 
to the Governments if the water diverted experi- 
mentally through their plants might be utilised 
by them during the period of investigation for the 
generation of marketable current. That proffer 
was not accepted. During the intervening years, 


the constituted international authorities have made | 


no substantial move towards the amelioration of 
the situation at the two cataracts. The American 
Fall would be improved by an increased volume of 
water, and the Horseshoe Fall could be made more 
spactacular by spreading even a somewhat reduced 
total volume of water over its entire crest line, 
so as to recover areas adjacent to Goat Island and 
the Canadian flank in the vicinity of Table Rock— 
incidentally lessening the large volume of water 
concentrated at certain of the panels of the cascade. 

Probably the financial depression, starting in 
1929, has been responsible for inaction in the 
matter of carrying out the recommendations of the 
Special International Niagara Board, but be this 
as it may, the vagaries of the Niagara River have 
led the Canadian Niagara Power Company, Ltd., 
to construct a permanent—not a temporary—sub- 
merged weir for economic reasons. That weir lies 


in the sweep of the Canadian section of the inter- 
national stream, and the purpose of the structure 
is momentarily to slow down the free flow of the 
Niagara and, by so doing, to raise the surface of 
the water in the forebay of the William B. Rankine 
hydro-electric station of that company and restore 
the level to that existing in the pool in 1904 when 
the plant’s first unit, of 10,250 H.P., was placed 
in service. During the succeeding two decades 
the installed czpacity of the station was augmented 
until it reached a total of 121,000 H.P., which has 
been the status from then to the present time. 
While that submerged weir is functioning as 
designed and for the purpose mentioned, it is inci- 
dentally contributing to a scenic improvement of 
the Canadian flank of the Horseshoe Fall. 
Immediate interest in the power company’s weir 
lies in the reasons for its building, and in the means 
and methods employed to do the work under 
extremely difficult conditions. Within the span 
of 1904 to 1937, the level of the water in the forebay 
of the Rankine station dropped at several times and 
for considerable periods, so as seriously to interfere 
with the full and effective operaton of that plant. 
The changes in level were the result of long stages 
of abnormally low water in the Great Lakes, due 
to stimulated evaporation and much reduced pre- 
cipitation throughout virtually the entire water- 
shed of those lakes, and the drop was further 
increased by the expansion of established plants 
and the construction of others, which withdrew 
from the river more and more of the allotted treaty 
total of water for power purposes. Within the span 
between 1860 and 1926 the flow of the Niagara 
River above the uppermost of the power intakes 
varied from’ a mean monthly high discharge of 
234,850 second-feet to a mean monthly natural 
low discharge of 179,892 second-feet. Within the 











Fic. 3—CELL OF CONSTRUCTION PIER 


sixty-six years covered, the lowest flow in any 
month was at the rate of 150,000 second-feet, and 
the maximum flow for any month was at the rate 
of 251,800 second-feet. Those figures were qualified 
proportionately by diversions into the three canals 
mentioned and the hydro-electric power plants 
adjacent to Niagara Falls. Because of the cyclic 
differences in precipitation within the watershed of 
the Great Lakes, and the ever-mounting demand for 
more and more current for periodic and continuous 
service, the Canadian Niagara Power Company, 
Ltd., with proper approval from the international 
authorities concerned, decided, near the end of 
1936, to build the submerged weir under discussion. 
The Rankine station now has at its disposal at 
low stages of the river water at the same level it 
had in 1904, under corresponding conditions of the 
Niagara. 

The submerged concrete weir that has been built 
has a total length of approximately 935ft. The 
weir intercepts at an oblique angle the swift sweep 
of the river’s flow (as shown in Fig. 1). The struc- 
ture extends in an upstream direction from the 
downstream side of the entrance to the forebay, 
and, except for the curved section that adjoins the 
shore, the axis of the weir is a straight line. 
Although intended to be permanent and expected 
to be virtually inaccessible for subsequent inspec- 
tion in the years to come, the length of the weir, 
its final height and some other dimensions were 
tentative in the original plans. Some essential 
data about the condition of the river bed and the 
depths of water along the projected line of the weir 





were not definitely known—no soundings ever 
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having been made, and the available information 
was at best inconclusive and largely based upon 
superficial surveys. Therefore the carrying out of 
the project involved a goodly measure of explora- 
tory work, and the erection of temporary building 
facilities that would also lend themselves to research 
that would aid in deciding what should be the 
approved dimensions of the weir in its finished 
state. 

Some of the controlling factors at the site of the 
weir were—a river current having a velocity of 
about 15ft. per second ; irregularities of the rock 
forming the bed of the river; and the probable 
presence of large boulders on the bottom of the 
stream within the area where the weir was to be 
constructed. In the absence of available reliable 
information about the changing depths of water, 
which hazardous circumstances had made it 
impossible to obtain, provision had to be made to 
get that information step by step as the work was 
advanced outward from the shore base. It was 
therefore necessary that the construction aids 
adopted should be of a nature that would permit 
adjustments that would meet each situation as it 
was discovered. A further pre-requisite was that 
the temporary structure which was to be used in 
connection with the building of the weir should be 
of a type that would not interfere in any way or 
at any season with the continuous normal opera- 
tion of the Rankine station. Accordingly, pro- 
vision had to be:-made for the prompt passing of 





of the several cells was placed normal to the 
longitudinal axis of the pier, and the successive cells 
were set 6ft. apart along that axis. The gaps 
between the cells were to afford passages through 
which floating ice could continue, with little 
hindrance, its downstream course; but the 
intervals could be closed on the upstream side of 
the pier by timber stop-logs dropped into the slots 
afforded by the flanges of the heavy I beams at 
the neighbouring corners of adjacent cells. At 
each corner of each cell there was one of these 
I beams which functioned as a leg. Those legs 
were rigidly interconnected by framing and braced 
by heavy structural members. The upper part of 
every cell contained a plank-walled bin capable 
of holding about 50 cubic yards of ballast. All the 
cells were assembled on shore, and then trans- 
ported over the pier ont into the river as the work 
proceeded. This shift was made with the aid of a 
large locomotive crane—Fig. 4—which travelled 
on a standard gauge track, and parallel with that 
track was a narrow-gauge track over which were 
operated petrol locomotives that pulled trains of 
side-dump cars which carried the concrete for the 
submerged weir. The tracks were laid on cross- 
ties which, in their turn, were placed on stringers 
that spanned to tops of the cells and the gaps 
between those structural units. ; 

In advance of lowering any cell to its assigned 
position in the sweep of the river, the rocky bottom 
of the stream was cleared as far as practicable of 














‘FIG. 8&-SHORE END OF COMPLETED WEIR 


floating ice moving downstream over the construc- 
tion area, for otherwise ice jams would be likely 
to develop and possibly cause the complete shut- 
down of the hydro-electric power plant. 

The temporary steel pier which served as the 
base for building operations during the construc- 
tion of the submerged weir was so designed that it 
could be utilised experimentally as a weir in 
checking the advance engineering computations 
affecting the design of the permanent weir. In 
this manner the temporary pier could be made to 
reveal in what measure the power plant would 
benefit by the permanent weir, which was to be 
parallel with and close to the line of the removable 
pier. 

The temporary steel pier was of a cellular type, 
and situated just upstream from the projected 
weir. It provided a roadway for the movement to 
and from the shore of equipment and materials 
required for the extension of the pier itself; the 
successive erection of the sections of cofferdam 
within which the weir was to be built in the dry ; 
and the actual construction of the weir. Inci- 
dentally, the pier acted as a breakwater, within 
the downstream lee of which was created an 
expanse of quiet water for the placing of the weir 
cofferdam which, when its work was finished, 
was removed and its parts carried back to the 
shore. 

In the end, the pier was made up of a succession 
of structural steel cells numbering fifty-one units, 
although the original assumption was that forty-five 
cells would suffice. Each cell—Fig. 3—had a 
length of 24ft. and a width of 12ft. The long axis 





gravel and boulders. A clam-shell bucket, operated 
from the locomotive crane, did that preparatory 
work. With the waterbed cleared in that way, 
exact soundings: were taken at the prospective 
situations of the four footings of the cell corner 
columns. The soundings were made from a plat- 
form cantilevered out from the previously placed 
cell. The soundings disclosed whether or not any 
of the legs or all of them would have to be altered 
in length to make them land on the submerged 
rock and hold the cell upright with the top at a 
given elevation. The legs were shortened, when 
necessary, by burning off the excess metal, and 
then at the bottom of each leg a heavy spiked 
cast steel shoe was attached by welding, the shoes 
assuring uniform bearing on the river bed. Thus 
prepared, a cell was then lowered at its assigned 
position by the locomot:ve crane, and, when 
properly landed, the ballast bin was filled with 
gravel. Then stringers were laid across the new 
cell and extended from that to the one just land- 
ward of it. To secure every cell to the river bed, 
each of the four legs of that cell was anchored to 
the rock by two 2in. steel dowels. The holes for 
that purpose were drilled into the rock through 
sleeves at each leg, formed of removable lengths 
of 4in. piping. The piping also served to guide the 
driving of the dowels. 

The construction of the pier was carried forward 
without encountering outstanding difficulties until 
just after cell No. 35 was in position and prepara- 
tions were nearly concluded for the placing of 
cell No. 36. What followed is thus explained by 
Louis 8. Bernstein, chief designing engineer of the 





Canadian Niagara Power Company, Ltd.: “A 
decided tilt was then noticed in the top of cell 
No. 35, indicating that one or more legs of the cell 
were not resting on solid ledge rock. The crane 
was carefully moved back and cell No. 35 was 
raised out of the water and backed away. The 
bottom was then recleaned, and after much labo- 
rious effort, boulders and gravel were removed 
from what appeared to be a channel gouged out 
of the river bed. To clean this channel thoroughly, 
it was also necessary to remove cells Nos. 33 and 34. 
The existence of this channel was later verified, 
and its extent determined when the cofferdam, 
section for the weir at this location was unwatered. 
It was then found that the channel ran diagonally 
to the axis of the pier and had a width of approxi- 
mately 60ft., and a maximum depth of about 12ft. 
Boulders and gravel were so tightly packed into 
that channel as to seem part of the solid river bed.” 

After cell No. 45 was placed, the wood stop- 
logs were installed to the elevation of the proposed 
weir. The bottom logs were cut to fit exactly the 
profile of the river bed, as determined by measure- 
ments, and leakage through the logs was negligible. 
Flows over this experimental weir were carefully 
measured and the water level above the weir was 
continuously observed for a period of several 
weeks during different stages of the river. From 
these studies it was decided that additional length 
was necessary, and therefore cells Nos. 46 to 51 
inclusive were added to the pier. 

The 12ft. space between the bottom of the bin 
of each cell and the bed of the river afforded a 
clear passage for the movement of the river water 
towards the Horseshoe Fall, but the space could 
be obstructed by wooden stop-logs placed between 
the upstream columns of a cell in the same manner 
as the gaps between successive cells could be closed. 
This was done during the period that the pier was 
used as an experimental weir, and when all the 
cells were in place and all the stop-logs were fitted, 
then the surface of the water on the upstream face 
of the pier was quite 5ft. higher than the surface 
of the river immediately downstream of that 
barrier. This arresting and diverting of some of 
the normal flow induced a tremendous sweep of 
water, with a vigorously swirling action, around 
the outer end of the pier. This sequel was antici- 
pated, and a deflector was built to divert the flow 
and to direct it-away from the downstream end 
of the pier. That deflector—Fig. 5—was made up 
of a heavy steel cantilever frame, 48ft. long, so 
secured to the outer columns of cell No. 51 that 
24ft. of the deflector would extend beyond the 
downstream face of the pier. Wood stop-logs were 
then inserted in the panel slots on the pressure side 
of that structure. Struts were also installed 
between cells Nos. 51 and 50, and both of those 
cells were otherwise reinforced to fit them to meet 
the additional load imposed by the water pressure 
on the deflector. With the pier and deflector 
completed, a quieted body of water prevailed over 
the site for the weir. The depth of water over the 
working area varied from 12ft. to 22ft., and the 
average depth was approximately 14ft. 

In the opinion of the engineers, it seemed likely 
that the weir, after it was finished, would 
never again be entirely accessible for repairs, and, 
accordingly, the decision was reached to use only 
the most approved construction methods, so as 
to ensure permanency. To that end, the first 
requirement was that the weir should be poured 
in the dry and to make that possible a movable 
cofferdam was designed and constructed. The 
cofferdam was composed primarily of a heavy steel 
frame around which steel sheet piling could be 
placed. The framing of the cofferdam was made 
up of seven sections, in order to keep that structure 
within the handling capacity of the locomotive 
crane. Each section was 25ft. wide and 24ft. 
long, with a total length of 168ft. To make it 
possible to set each section plumb on the river bed, 
there was a heavy screw jack fitted at each of the 
four corner legs, which permitted ample vertical 
movement for the purpose desired. The upper 
bracing of the frame units or sections was designed 
to provide ample clearance above the weir structure, 
but the lower transverse struts in each frame section 
were detachable. The object of this arrangement 
was to permit those struts to be embedded for 
the most part in the concrete of the weir. The 
excess projecting steel at the ends of the struts 
were burned off. To that extent, those lower 
struts served as reinforcement for the concrete. 
Otherwise, no reinforcing metal was used—if the 
steel dowels be excepted which were employed to 
tie the weir more firmly to the rocky bed of the 
river. 

The weir was poured—Fig. 7—in sectional 
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lengths of 72ft. at a time, and the cofferdam for 
that purpose was composed of three sections of 
steel framing. The framing was snugly surrounded 
by walls formed of deep arch, interlocking steel 
sheet piling, and the piling was held by fixed inter- 
locks at the corner of each frame section. Pumps 
having a total capacity of 20,000 gallons per 
minute did the unwatering. . Because of the 
irregular surface of the rocky river bed—Fig. 6— 
sand bags were placed to provide a seal between 
the bottoms of the piles and the rock. The bags 
were outside the cofferdam and were put where 
needed by a diver. As soon as a length of coffer- 
dam was fully unwatered, the exposed bedrock 
was thoroughly washed and scrubbed and the holes 
drilled for two parallelling lines of lin. steel 
dowels, 11 ft. 6in. apart transversely. The dowels 
were set longitudinally in pairs 4ft. apart, centre 
to centre. Each dowel was 6ft. long, and its upper 
half was embedded in the basal concrete of the 
weir. 

With the bedrock cleaned and the dowels in 
place, wooden forms were constructed, within 
which the concrete could be poured. At the shore 
end—Fig. 2—the pier has a transverse base spread 
of 144ft., and a height of about 9ft. throughout the 
curved section; but the long tangent section of 
the weir has a base width of approximately 17ft. 
and a height of from 8}ft. to 21ft., depending upon 
the profile of the rock bottom. For the greater 
part of its height on its upstream face the weir is 
perpendicular, and from an elevation 3ft. below 
the top of the structure, the face slopes backward 
and upward to the crest of the weir. The down- 
stream face slopes from the crest to the base. 
There are vertical construction joints in the weir 
at regular intervals of 36ft., and in placing the 
concrete it was poured continuously, from bottom 
to top, throughout the entire unit length of 72ft. 
All the concrete contained early high-strength 
cement. Thoroughly washed Lake Erie sand and 
dolomite rock were the aggregates, and those 
materials were proportioned carefully to assure 
maximum density. A continual field check made 
certain of uniformity. The mixing water was 
nicely controlled, and a proper allowance at all 
times was made for the amount of moisture in the 
aggregate. Each cubic yard of concrete contained 
the equivalent of six 87 lb. bags of cement. Test 
specimens developed an ultimate compressive 
strength ranging from 3000 Ib. to 4000 Ib. per square 
inch at seven days. Electric vibrators were 
used in lieu of hand tamping tools as the con- 
crete was poured, and the finished concrete, so 
it is reported, presented a smooth dense surface 
with a minium of voids. The concrete placed in 
the uppermost 2ft. of the weir contained a hardener 
to increase the resistance of the concrete at the 
crest to the erosive action of the overflowing and 
rapidly moving water. With the precautions 
taken, the concrete was of the highest attainable 
grade throughout. The concrete was produced in 
a mixing plant on shore near the inner end of the 
weir, and moved outward along the pier in trains 
of side-dump cars, as previously mentioned. The 
construction of the weir was begun at its outer end 
and progressively advanced shoreward. For the 
initial operation four sections of the cofferdam, 
having a total length of 96ft., were unwatered to 
provide space within which 72ft. of the weir could 
be poured in one operation. From that starting 
point onward the fourth or landward section of 
the cofferdam of a given pouring was left in place 
to become the first or outermost section of the 
succeeding pouring operation. 

The cofferdam sections were re-used repeatedly 
in pouring section after section of the weir as the 
work neared the shore and the same rectangular 
sections were also utilised in placing the concrete 
for the curved part of the weir that adjoins the 
river bank. To make this possible the cofferdam 
frames were arranged radially, and timber make-up 
pieces were used to fill the gaps between adjacent 
corners, which were too far apart to be connected 
by the flanges and grooves previously relied upon. 
After the make-up pieces were in place the sheet 
piling was installed, the cofferdam unwatered, and 
the concrete poured as in the other sections of the 
welr. 

When the last part of the weir was built and the 
final sections of the cofferdam removed and carried 
to the shore, then the pier was dismantled, cell by 
cell, and the recovered units transported back to 
the land working base. The crest of the tangent 
part of the weir is at an elevation 2ft. higher than 
the crest of the curved section, and this tends to 
increase the velocity of the water flowing over the 
weir at the section adjoining the shore. This 


favours clearing away any floating ice moving down 





and across the entrance to the forebay, as shown 
in Fig. 8. The stimulation of the flow over the 
shore end of the weir, together with the weir in its 
entirety, has brought about a much better distribu- 
tion of water near the Table Rock flank of the rim 
of the Horseshoe Fall. The undertaking, as a 
whole, has benefited both the dependable supply of 
water to the Rankine station and has materially 
contributed to the scenic effectiveness of a pre- 
viously bared stretch of the crest line of the 
Canadian Fall. The weir is a practical demonstra- 
tion of what other wisely placed subaqueous 
barriers could be counted upon to do towards 
helping the American and the Canadian falls, and 
especially the latter cataract, which is more in 
need of a wider spread of the water flowing 
over it. 

The presence of the temporary construction 
pier, acting as a breakwater, made it practicable 
to remove within the lee of that structure much 





loose rock, old timber cribs, and other débris that 
had accumulated in the shallow water near shore. 
That clearing work was carried on simultaneously 
with the building of the weir, and it has augmented 
the flow over the weir at the shore end, and has 
freed the way for the water speeding onward to 
the Horseshoe Fall. The project has called for an 
outlay of about 435,000 dollars. 

The permanent weir and the temporary struc- 
tures employed in connection with it were designed 
and the work carried forward by the Canadian 
Niagara Power Company, Ltd., under the direction 
of Norman R. Gibson, president and chief engineer ; 
John E. Lawson, vice-president and general 
manager ; and Louis 8. Bernstein, chief designing 
engineer. The latter was immediately in charge of 
field operations. The contractors were the Dufferin 
Paving Company, Ltd., and the Northern Con- 
struction Company and J. W. Stewart, Ltd., both 
organisations being Canadian concerns. 








Machine Tool Practice 


THE INSTITUTION 
7 a meeting of the Institution of Mechanical 

Engineers, held in London on Friday evening, 
January 20th, a symposium of nine papers on 
various aspects of modern machine tool practice 
was presented. The papers were as follows :— 


‘* Gauging in Machine Tool Manufacture,” by 
T. Curson (Alfred Herbert, Ltd.). 

“The Production of Precision Gears for Use 
on Machine Tools,’ by J. Gordon Lang (John 
Lang and Son, Ltd.). 

“The Use of Ball and Roller Bearings for 
Machine Tools and their Influence on Accuracy,” 
by E. W. Field (H. W. Ward and Co., Ltd.). 

“ Planing, Shaping, and Slotting Machines 
and Practice,” by Wilfred Alderson (Butler 
Machine Tool Company, Ltd.). 

‘“‘ Heavy Milling Machines and Practice,” by 
J. L. Hall (Kendall and Gent, Ltd.). 

“ Light Milling Machines and Practice,” by 
I. H. Wright, M.I. Mech. E. (James Archdale 
and Co., Ltd.). 

“ Precision Grinding Machines,” by H. H. 
Asbridge, M.I. Mech. E. (Churchill Machine Tool 
Company, Ltd.). 

“The Forming of Screw Threads by Grind- 
ing,” by S. J. Harley, B.Sc. (Coventry Gauge 
and Tool Company, Ltd.). 

“The Production of Accurate Bores by Fine 
Boring, Grinding, Honing, and Lapping,” by 
T. P. N. Burness (Ruston and Hornsby, Ltd.). 


The papers were introduced by Professor Dempster 
Smith, who presented a synopsis of them. Else- 
where in this issue we reprint a slightly con- 
densed version of Mr. Harley’s paper on screw 
thread grinding. 

The. President, Mr. David E. Roberts, before 
calling upon Mr. C. D. Gibb to open the discussion, 
said that the great interest shown in the presenta- 
tion of the papers seemed to point to the need for 
a Machine Tool Group within the Institution. He 
assured those interested in machine tool manufac- 
ture that if they cared to suggest the formation 
of such a group the proposal would be heartily 
welcomed by the Institution. 

Mr. C. D. Gibb said that he himself was par- 
ticularly interested in the machining of forgings 
and castings, and especially in the milling of stain- 
less steels, some of them in the austenitic group, 
comprising about 35-36 per cent. nickel with 8-10 
per cent. chromium. Those steels work-hardened 
very rapidly, and the milling problems which they 
presented called for the almost complete re-tooling 
of the department on changing over to the extended 
machining of those steels. It was found that when 
using orthodox up-cut milling and 20 deg. spiral 
cutters on stainless steel it was very difficult to 
get a good finish or any sort of output, but by the 
adoption of down-cut milling and 45 deg. spiral 
cutters the output was doubled and the finish very 
materially improved. It was found that the life 
of cutters on milling machines was very much 
longer with hydraulic feed tables than with screw- 
feed tables. In the case of roughing operations it 
was found better to increase the depth of cut and 
reduce the rate of feed. It was also found that 
down-cut milling gave a superior finish on screw- 
feed milling machines, but there was no noticeable 
difference in finish whether up-cut or down-cut 
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milling was used with hydraulic feed. ‘The output 
could be increased by reducing the diameter of the 
cutter to the minimum which the particular work 
would permit. Wherever possible, they adopted 
a 45 deg. spiral angle on the cutter and undercut 
the cutting edge 10 deg. They preferred to keep 
the number of teeth in the cutters to the minimum, 
since it gave stronger teeth, cheaper grinding, 
longer cutter life and cheaper cutters. If several 
cutters were on one arbor, they positioned the 
keyways very accurately to stagger the cutting 
edges on picking up. 

For certain classes of work they found that they 
could produce cutters giving better output and 
longer life in their own tool-room than did cutters 
purchased from specialists. The only explanation 
that he could give for that. fact was that the 
specialists in their desire to get a very good finish 
with their cutters, together with the desire to keep 
the number of cracked cutters down to the mini- 
mum, did not take the high-speed tool steels up to 
the maximum temperature which was so essential 
to obtain the best out of the cutter. For very 
heavy lathes used for chuck work they considered 
that bronze bearings gave a superior finish to roller 
bearings, but that applied only to lathes handling 
work of several tons weight. They were of opinion 
that horizontal milling machines for face milling 
heavy stationary work could be adopted much 
more widely in this country than was the case at 
present. With machines of that type for facing 
very large fabricated steel condenser shells, they 
had obtained a reduction of 25 to 45 per cent. in the 
time taken as compared with the older type of 
plant. 

Mr. Frank Turner said his general impression 
from the symposium was that the trend of recent 
design had been in the direction of greater accuracy, 
greater speed, and greater complexity. As 
regarded greater complexity, one felt that much of 
it arose from the desire of the manufacturer to 
produce a foolproof tool. It was curious that while 
the country spent more and more money every 
year on education, machine tool makers should 
spend more and more money every year on the 
assumption that the workmen were fools. Prob- 
ably the explanation was that they wanted to 
cover a wider market, embracing not only the 
intelligent people of England, but the unintelligent 
people elsewhere, and also that foolproof machines 
permitted a greater interchangeability of men in a 
given shop. In the papers very little mention was 
made of electrically driven machines. People 
seemed to have swallowed the electric drive for 
machines at a gulp, without having had time care- 
fully to consider the economics of it. He would be 
interested to know whether any of the authors had 
really carefully considered the economics of, say, 
a machine with three or four motors on it, as com- 
pared with one in which the drive was taken 
through a single pulley or perhaps through two 
single pulleys. He found no mention in the papers, 
although he had expected to do so, of the merits 
of ground beds compared with scraped beds. Both 
were in use at Woolwich, and the results obtained 
were being carefully watched. From his own expe- 
rience he had little doubt that they would find the 
ground bed as satisfactory as the other. The older 
people told him that in the ground beds there 
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would be a certain amount of abrasive still left and 
they would not wear so well, but he did not believe 
it. 

He would have been interested to hear something 
from Mr. Lang regarding the merits of the deve- 
loped type of ground gear as distinct from the type 
in which one was really forming the contour of the 
teeth from a template. In Germany he had noticed 
some time ago that one firm, when it had two gears 
meshing together; was careful to see that one was 
ground on a Maag grinding machine and the other 
on a Deutscher Niles, in which the feed was up and 
down. He did not know whether that was an 
instance of German thoroughness or whether it 
was really found to be useful. 

He had been interested in Mr. Wright’s reference 
to down-cut milling, and perhaps Mr. Wright 
would say whether any down-cut milling machines 
were made in England. He had seen such a 
machine operating in Germany a short time ago, 
and had been very surprised at the immense 
output and the superior finish. They had had con- 
siderable experience of thread grinding at Wool- 
wich, and it was their opinion that the truing 
system illustrated in Fig. 5—see page 137—was 
very much to be preferred to that shown in Fig. 4. 
In the latter the shape of the diamond was repro- 
duced on the stylus, and it was essential to keep 
the stylus an exact copy of the diamond, as other- 
wise the true contour would not be produced on 
the wheel. Moreover, with the stylus it was neces- 
sary to introduce into the workshop what he had 
always regarded as a laboratory tool, a projector 
to enable one to examine the diamond as against 
the stylus. They were of opinion at Woolwich 
that the multi-ribbed wheel was preferable to the 
single-form wheel. Fig. 7 showed a multi-ribbed 
wheel at work, and if one watched a machine with 
such a wheel one could see that the early forms of 
the wheel did the roughing out and the final forms 
the finishing. Thread grinding seemed to hold out 
to the designer the possibility of using very much 
harder materials for threads than it had been 
possible to use before. 

Mr. E. W. Tipple said that, in connection with 
the production of precision gears, the practice of 
the firm with which he was associated was not to 
rely on the truth of the mandrel on every occasion, 
but always in the case of hardened gears to grind 
the periphery and clock up from the periphery 
when it was put on the machine. Mr. Hall, in his 
paper on heavy milling machines, said that on a 
conservative basis one might take the metal 
removing capacity at 1-5 cubic inches for cast iron 
or 0-75. cubic inches for steel per H.P. Personally, 
he thought that Mr. Hall was far too conservative 
in that respect. His own experience was that it 
was necessary to differentiate between cylindrical 
and face cutters, and he would say that the cylin- 
drical cutter should remove 1 cubic inch per H.P. 
per minute in mild steel of 42 tons per square inch 
tensile, and double that amount in cast iron, and 
that the face cutter should do nearly double what 
the cylindrical cutter should do, namely, 1 cubic 
inches per H.P. per minute in the case of mild 
steel and 3} cubic inches per H.P. per minute in 
the case of cast iron. 

Mr. A. J. Thorneloe, referring to Mr. Alderson’s 
paper on planing machines, said that he was best 
acquainted with the electrical system, known as 
the Lancashire drive, and that he had made many 
applications of well over 100 H.P. per machine to 
planers. Mr. Alderson referred to slow-speed 
motors with direct drive, but he would submit 
that when using motors of 100 to 120 H.P., such 
as he had already fitted, and up to 160 H.P., which 
were being fitted, it would require a very big 
machine if it were to run at 15 r.p.m., and there 
would be a good deal of kinetic energy in it. To 
overcome that difficulty with the large planers used 
on armament work and in steel works, he had on 
a number of occasions fitted twin motors, attacking 
opposite sides of a first motion wheel. That 
enabled the wheel to be reduced in size and weight, 
as two sets of teeth were working simultaneously 
instead of one, and at the same time the armatures 
were very much smaller in diameter. Regarding 
the use of V beds, he had no knowledge of any 
V-bed planers on which undercutting was done to 
any great extent which gave 100 per cent. satis- 
faction unless they were fitted with retaining strips. 
To obtain accuracy in planing it was essential that 
the planer bed be flat, and he thought that a plain 
flat surface was easier to obtain than four sides of 
two V’s. With a flat bed it was possible to get 
first the flat surface, and then, secondly and inde- 
pendently, the straight edge which would give 
straight planing. With three V’s there were six 
faces to work on at a time, and it was difficult to 





check, apart from manufacturing difficulties. With 
two flats and one V, or two V’s and one flat, it 
was still not an easy proposition, whereas the flat 
bed was the easiest surface to obtain true. 

Professor G. Schlesinger, referring to Mr. Gordon 
Lang’s paper, said that in making precision gears for 
3000 r.p.m. and over, he had found that in spite 
of following a programme similar to that given in 
the paper, one machine ran with vibration and 
another without. It was eventually discovered 
that the normalising and heat treatment process 
had changed the structure of the nickel-chromium 
steel to such an extent that there was unbalance 
in the machine. At 1500 r.p.m. the machine was 
noiseless, but above that speed the noise began. 
The gears were balanced, after being hardened 
either by grinding or by drilling holes in them ; the 
latter process being cheaper and quicker. A fully 
balanced wheel could be obtained in that manner, 
and all noise and vibration disappeared. Professor 
Schlesinger asked a number of questions on other 
points, chiefly relating to Mr. Curson’s paper. 

Mr. Curson having replied to several of the 
questions asked by Professor Schlesinger, Mr. 
Lang was called upon to close the discussion. 
Replying to Mr. Turner, he said he could not under. 
stand why anyone should want to gear Maag teeth 
with Deutscher Niles teeth, as in his view it was 
very much better to have two gears ground on the 
same machine running together, because that gave 
a greater opportunity of getting a true contour, 
one tooth to the other tooth. There might always 
be a little error in some infinitely small detail, and 
it was better to take a gear ground on one machine, 
and gear it with another ground on a similar 
machine. With regard to the preference for the 
formed system of grinding over the generating 
system of grinding, he was afraid that that was 
rather a manufacturer’s preference, because the 
formed system of grinding was quicker and gave a 
smoother tooth in a shorter time, and, in his 
opinion, it provided greater elasticity when it was 
desired to alter the shape of the teeth. If one ran 
a Maag gear on a formed tooth ground , one 
would find that in a short time the latter looked 
exactly like the first named, and had taken up the 
little grinding marks of the Maag gear. He did not 
in any way, however, intend to disparage the Maag 
machine, because it was capable of just as close 
accuracy asany other. It was a very good machine, 
but from the manufacturer’s point of view it was 
a little slower. 

With regard to the question of grinding the out- 
side diameter, he was afraid that his paper did not 
make it clear that in truing the gear up to grind 
the bore, it was trued up from pins laid in the 
tooth and bearing on the pitch line, so that actually 
the bore was made true to the pitch line. The 
important point was to have the pitch line true to 
the bore; the outside diameter did not matter. 
They went straight to the root of the matter in 
grinding the bore true to the pitch line. He had 
been very interested in Professor Schlesinger’s 
remarks about the wheel going out of balance, 
because they had occasionally cured vibrations 
by the same means; but he was very much 
indebted to Professor Schlesinger for giving the 
reason, which they had not known before. With 
regard to Mr. Turner’s remarks about foolproof 
machines, he did not know that the spread of 
education was very much in evidence from the 
manufacturer’s point of view. If the manufacturer 
guaranteed his machines for a year, in self-defence 
he was almost forced to make them foolproof. 

Professor Dempster Smith, in a few concluding 
words, said that personally. he would be very 
pleased indeed to see a Machine Tool Group in 
the Institution, and he hoped that the hint thrown 
out by the President would be taken up. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 


DIMENSIONLESS CHARACTERISTICS OF FANS 
AND CENTRIFUGAL PUMPS 


Smr,—I was particularly interested in Mr. Mac- 
donald’s letter in your issue of January 13th, 
especially in his remarks on the influence of the 
Reynolds’ number on fan operation. 

I have found that the approach to the theory of 
centrifugal fans and pumps by means of dimensional 
analysis is very attractive for teaching purposes, 
since it arrives at the well-known fan laws very 
neatly and suggests experimental technique and 





suitable axes for the characteristic curves. For this 
particular purpose I have found it more convenient 
to use pressure rise rather than head, the static 
pressure p and the dynamic pressure p+ }p v* being 
interchangeable in the dimensional equations. Since 
the function of a fan or pump is to produce both a 
pressure rise and a particular volume rate of flow (q), 
I have thought it best to take these quantities as the 
dominating partners in the non-dimensional groups, 
with the following results :— 


Pm _atee 4)1.(4 
entd? “'\nd?}**\vd 


where n=revs. per sec. 
d=diameter of impeller, 
e=fluid density, 
v=kinematic viscosity, 
P=power, 
n=efficiency. 


The Reynolds number < only takes care of the 
v 
2 
passage friction, the disc number i being only the 
v 


same for the same value of ay I had, however, 


overlooked this point. 

Mr. Macdonald’s introduction of g into the specific 
speed group reminds one that the p and the p of the 
pressure group have to be in relatively consistent 
units, that is, lb. per square foot and slugs per cubic 
foot respectively. 

If each of the non-dimensional groups except the 
Reynolds’ group be maintained constant all the 
various fan laws ean be derived. It follows, therefore, 
that these laws tacitly assume that the Reynolds’ 
number has no effect on the flow, since it is mani- 
festly impossible to maintain g proportional to n d* 
and at the same time proportional to vd. If these 
laws be true the normal conditions of flow of fans must 
be such as to maintain these groups constant. For 
this to be the case it is necessary for the pressure drop 
across the external resistance to be proportional to 
the square of the volume rate. From the well-known 
laws of frictional resistance this can only be an 
approximation. 

There appears to be no doubt that when a fan is 
experimented on with an orifice plate to provide the 
resistance the relations between g and n, between 
p and n*, and between P and n* can all-be represented 
by straight lines passing through the origin when 
instruments of normal accuracy are used. Whether 
very delicate research instruments show a slight 
curvature I should very much like to know. Obviously 
if Reynolds’ number influences the flow, then there 
must be a curvature. 

The characteristic curves as set forth in test reports, 
catalogues, &c., are usually p (or head) against q, 
7 against g, and power against g when the machine is 
run at constant speed. Assuming that the Reynolds’ 
number has no effect then the same shapes of curves 
are obtained by plotting the corresponding non- 
dimensional groups. There is no need to keep the 
speed constant during test, and the curve will apply 
without modification to all fans of similar geometrical 
construction, and working with fluids of varying 
densities. The form of the curve will, of course, 
depend on the design and therefore modification of 
design could be compared independently of size and 
speed. J. Jennings, B.Sc., A.M.I. Mech. E., 

Lecturer in Mechanical Engineering. 

Aston Technical College, Birmingham, 6, 


VISCOUS FLOW AIR METERS 


Stmr,— With reference to the viscous flow air meter 
described on page 743 of your December 30th issue, 
Mr. Alcock is to be congratulated on the ingenious 
application of the viscous flow law for the primary 
purpose of avoiding the root mean square error given 
by an ordinary orifice or nozzle meter on pulsating 
flows. 

Unfortunately, however, this conversion from 
turbulent to viscous flow conditions is attended with 
such additional inherent difficulties that it is worth 
while examining the relation between the two methods 
of measurement. The principal difficulty of the 
viscous flow method is, of course, the fouling and 
blockage of the narrow discharge passages, resulting 
in an inconstant discharge area. One per cent. 
reduction of area by fouling will give rise to an error 
in the flow determination of 2 per cent. This amount 
of fouling would be given by a surface film one-fifty- 
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thousandth of an inch thick—a mere dozen or so 
molecules of oil. . 

In the case of an orifice (giving 1 per cent. flow 
error for 1 per cent. area blockage), the same surface 
film would give rise to an error in the flow determina- 
tion of less than 0-01 per cent. While that portion of 
the fouling due to solid particles can be largely 
eliminated by the preceding filter, it is not so in the 
case of vapours. Owing to the greatly increased 
affinity of a narrow passage for water or other con- 
densibles, air in its normal state approaching satura- 
tion will rapidly deposit liquids in the filter, and as 
soon as this becomes loaded will transfer them to the 
meter element. 

An orifice giving the same maximum differential 
would not, of course, need to be preceded with a 
filter with its attendant pressure loss, and in order to 
eliminate pulsation errors for the engine test described 
by Mr. Alcock a drum would be required having a 
capacity of only 5 or 6 cubic feet. Even half this 
capacity, if correctly disposed, would ensure accuracy 
within 1 per cent. for a pressure loss equal to that 
given by the viscous flow meter. 

Such a small drum is a perfectly simple matter to 
arrange for, and Mr. Alcock mentions the necessity 
for a small receiver in association with his device. 

With regard to the first power law of the viscous 
flow meter, this is more of a disadvantage than other- 
wise for test purposes, because a given error in the 
determination of the differential will result in double 
the error as compared with an orifice. To cover a long 
fiow range with the orifice method it is a simple 
matter for test purposes to use a range of two or 
three orifices and change them when required. 

Another disadvantage of the viscous flow method 
is in respect of the corrections necessary for tempera- 
ture and pressure variations. A knowledge of mass 
flow is usually required, and in this case the correction 
to the flow reading for temperature variations is 
three times greater than that for an orifice. For 
pressure the correction is twice as great. 

Luton, Beds, H. E. Datu. 


January 20th. 


THE FUTURE OF THE OIL ENGINE 


Srmr,—The commencement of a New Year seems an 
appropriate time to review matters connected with 
industry, as well as other affairs, and for some time 
past I have been endeavouring to review the future 
of the oil engine and its place in power production. 
Although considerable improvements have been 
made in them so far as speed, mechanical constitution, 
&c., yet for powers ranging from, say, 500 to 5000 H.P. 
or larger powers no one intimate with the subject can 
but regret the waste of material and space as well as 
cost involved with engines of these and larger powers. 
When one sees an eight-cylinder marine type engine 
of 5 or 10,000 H.P., they may well be surprised and 
almost shocked at the mass of material entailed in its 
production, and I feel sure that no one of a con- 








fuel. I am aware of attempts having been made to 
adapt this system for the use of gas and its failure. 
Whether other attempts have been made to use oil 
fuel I do not know. For myself I see little difficulty 
in the problem of combustion ; the doubtful point 
seems the difficulty in obtaining a metal for blades 
or buckets capable of withstanding the necessary 
high temperatures and pressure ; but probably some 
plan can be arranged whereby both temperature and 
pressure can be reduced within present limits of the 
metals obtainable. Huexu CAMPBELL. 
Blackburn, January 20th. 
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Twin-Screw Motor Lighter for the 
Zambesi 


In the accompanying engravings we illustrate a new 
50ft. tunnel-stern motor lighter, which has been 
designed and built by John I. Thornycroft and Co., 
Ltd., at the company’s Hampton Launch Works on 
the Thames, for service on the River Zambesi. The 





At the outset the constructional requirements of 
light draught, a comparatively high speed, and a 
maximum carrying capacity presented some difficult 
problems. The experience, however, of the builders 
in the construction of craft of unusual character for 
service in different parts of the world has enabled 
them to provide a vessel which should meet the con- 
ditions laid down by the owners. 

The principal dimensions of the lighter are :— 
Length, 50ft.; beam, 9ft.; and draught in the 
fully loaded condition of lft. 6in. The planking is 
lin, teak, and this material is used for the bulkheads, 
the frames, and the engine casing. As will be seen 
from the engravings, the boat is divided by two water- 
tight bulkheads in the way of the sections, the bulk- 
heads being suitably strengthened and provision 
made for connecting the three sections by means of 
bolts. Fore and aft, thwarts are fitted to seat the 
natives, fifty in number. The total weight of persons, 
together with equipment and material, will amount 
to about 7000 lb. The propelling machinery, which 
is installed in the midship section, comprises two 
Thornycroft petrol engines, each having a power 
range from 30 to 70 S.H.P. The engines drive the 
twin propellers through 2 : | reversing reduction gears. 

















THREE SECTIONS OF VESSEL READY FOR 


order was placed by the Witwatersrand Native Labour 
Association, of Johannesburg, through its London 
agents, A. Moir and Co. The lighter will be employed 
on the Zambesi on a 90-mile stretch between Mambove 
and Katimo-Molilo Rapids. The construction was 
carried out under the supervision and in collabora- 
tion with the owner’s consulting engineers, Messrs. 
Flannery; Bagallay and Johnson, of Fenchurch 
Street, London, E.C.3. The vessel, which has just 
completed her official trials in a very satisfactory 
manner, is of special interest, as the hull was con- 





structed in three sections, each of which is floatable. 








DESPATCH 


During the recent trials a speed of 14} knots in the 
loaded condition was recorded and 17} knots in light 
condition. The steering wheel is arranged right 
forward, and it works twin rudders, communication 
between the helmsmen and the engineer being main- 
tained by means of a gong. The boat carries an 
ample supply of fuel in two tanks placed forward 
of the engine casing. When in service it is 
covered fore and aft by an awning, which is carried 
on iron stanchions mounted in sockets. The comple- 
tion of this vessel marksa novel development in wooden 
boat construction, and will doubtless be of interest 





TWIN -SCREW 50-FOOT TUNNEL-STERN MOTOR LIGHTER 


templative mind can feel satisfied that this type of 
engine is going to live or even deserves to live. If this 
be the last or second last word that engineering science 
and skill can produce, then I can only express my 
deep regret as well as unbelief. 

The steam turbine has practically killed the recipro- 
cating type of steam engine, and it seems to me that 
the eyes of the oil engine experts should be directed 
to an attempt to adapt the turbine principle to oil 





On reaching Beira the sections with the machinery 
in @ separate crate will be sent by rail to Livingstone, 
where they will be transferred to lorries and trans- 
ported some 80 miles up the river to just above the 
Mambove Rapids. At this point the lighter will be 
reassembled and subsequently employed on that part 
of the Zambesi River. The work will mainly include 
the transport by water of mining and other equip- 
ment, and of natives who are employed in the mining 
industry. 





to those engineers connected with the problem of 
transport by water in the more inaccessible regions 
overseas. 








Kempe’s Enoaoverr’s Year Boox.—The 1939 edition 
of “‘ Kempe ”’ is now available, and contains in its 2800 
pages information, tables, and other data which have again 
been carefully revised. Useful additions have been made 
where necessary, and the volume is published at ita 
customary price of 31s, 6d, 
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Rail and Road 


Roap ACcIDEN's IN GREAT Brirarn.-—A return issued 
by the Ministry of Transport shows that last year there 
were 6595 people killed and 226,854 injured in road acci- 
dents in this country. 


InpiaAn Train WREcKED.—In his preliminary report 
on the wreck of the train from Calcutta to Dehra 
Dun on January 12th, Mr. H. A. Joscelyn states that there 
van be no doubt that the accident was caused by opening 
out and deliberate moving of a rail from its position. 


More Rartway Sieerer Drawing Macuiwes.—Re- 
sleepering and track rela; rations on the Southern 
Area of the London and Nort i Ractean Railway are to be 
speeded up by the rer of five new portable petrol- 
electric drilling and serewing machines. The company 
already has twenty-four of these machines in use in its 
various sections, 


AMERICAN CONCRETE Pontoon Bripex.—The contract 
for building the concrete pontoon bridge across Lake 
Washington at Seattle, particulars of which were given 
in these columns in Tag Enearverer for December 2nd 
last, has been awarded to the Sound Bridge and 
Dredging Company. The value of the contract is given 
as 3,254,000 dollars. 


British Motor Car Sates.—According to the Society 
of Motor Manufacturers and Traders, this country’s motor 
industry reports that during November last the sales of 
all classes of motor vehicles in Great Britain and Northern 
[reland increased by 12 per cent., as compared with the 
same period last year. There were 2,925,000 vehicles 
registered in this country on November 30th last. 


AMERICAN Hicuway ImproveMENT.—The United States 
Secretary of Agriculture has authorised the expenditure 
of 135 million _—— on road improvement schemes during 
the fiseal y July Ist next. Of this sum, 
100 million Yollars i is to be spent on improving the Federal- 
aid highway system, 15 million dollars on secondary roads, 
and the remainder on level crossing elimination work. 


REPLACING CoLouRED Trarric LicutTs.—Experiments 
carried out at Melbourne in Australia showed that in 
ordinary clear weather 4000 out of 10,000 motorists were 
blind to the green traffic light. It has now been proposed 
that the red and green traffic signals shall be replaced by 
square and octagonal backgrounds with vertical and 
horizontal lines across the lights to denote ‘‘ Stop” and 
“Gat 


MonTREAL TERMINAL or C.N.R.—The Canadian 
National Railways Company has called for tenders in 
connection with the construction work during the next 
three years on the uncompleted Montreal te i 
Approximately 12,600,000 dollars will be spent during 
this period, from 3,000,000 dollars to 4,000,000 
dollars this year. Decision to proceed with the work at 
this time will benefit companies in the steel trade, and will 
ease the unemployment situation in Montreal this winter. 


British Cycie Exports.—The number of British-built 
eycles exported last year totalled 576,458. Of this 
number, 156,166 were sold to countries outside the Empire, 
a record figure representing in value £486,306. The total 
cycle exports for 1938 were valued at £1,675,160, the 
highest figure ever reached with the exception of that 
for 1937. Nearly 20,000 motor cycles were exported in 
1938." The total sum, £811,000, represented by this 
overseas business, is greater than ever previously recorded, 
except in 1937 when the million pound mark was passed. 


A New Line ww Ecypr.—In a note dealing with the 
lines to be laid in 9 ag =o with the Anglo-Egyptian 
Treaty, the Railway states that it has recently 
been decided that instead of the doubling of the Tente, 
Zifta, and line, a new line known as the Behera 
Relief Line, shall be constructed. This will take off from 
the Cairo and Alexandria main line at El Taufigiya, pass 
over the Ityai El B&rdd line at Saft el Enab, and rejoin 
the main line at El Mall@ha, after serving El] Dilingat and 
Hosh Issa. An extension of this line will be laid to join 
the Western Desert line at Abd-el-Qadir. This new line, 
which will be double from El Taufigiya to Saft el Enab, 
and single thereafter, will relieve the Cairo and Alexandria 
main line of much of its goods traffic, and will also open up 
a district hitherto not served by the State Railways. 


New Dersysnigge By-pass.—Road communications 
between Derby and Nottingham are to be improved by the 
construction of a by-pass, 2$ miles long, north of Borrow- 
ash. The scheme, which is estimated to cost £96,000, 
has been approved by the Minister of Transport, who has 
made a grant from the Road Fund to the Derbyshire 
County Council. Work will be put in hand immediately. 
On the existing road through Borrowash there is a single 
carriageway, 20ft. wide, which has to accommodate 
upwards of 13,000 tons of traffic a day, in addition to 
over 4000 cyclists, and at certain in the 
village the width of the carriageway is reduced to 16ft. 
The by-pass will connect at each end with the main 
Derby and N road, and relieve co ion in 
Borrowash. On by-pass there will be dual 22ft. 
carriageways, 9ft. tracks, and 6ft. footpaths. The 
width between the road boundaries will be 100ft. 


RaiLways IN Finuanp.—Particulars of progress on the 
new railway lines being built in Finland, under the 
1934-38 construction programme, are given in a recent 
report on the economic and commercial conditions in that 
country by Mr. E. R. Lingeman. He states that at the 
end of 1937 the following lines were under construction :— 
Pori and Haapamaki, 193 kilom. long; Varkaus and 
Viinijarvi, 101 kilom. long; Kontiomaki and Taival- 
koski, 173 kilom. long; and Suolahti and Haapajarvi. 
The first two lines were practically completed, but the 
two latter lines will still take several years to complete. 
A construction programme for the period 1939-46 
involves the building of the following lines :—Joensuu 
and Tlomantsi, 71 kilom.; Orivesi and Jamsa, 62 kilom.; 
Haapamaki and Saarijarvi, 75 kilom.; Seinasoki and 
Parkano, 89 kilom.; and the 100- kilom. long Siilinjarvi 
and Sysmajarvi line connecting the Eastern line with the 
Central Railway. The estimated cost of the new lines is 
given as 527} million marks. 








Miscellanea 


More Om Prospectina LIcENCES RELINQUISHED.— 
Five further oil prospecting licences granted to the D’Arcy 
Exploration Company, Ltd., have been given up. These 
licences covered a total area of about 860 square miles in 
Surrey, Sussex, and Kent. 


P.W.A. Prosects in AmeERica.—On Jy Ist 
there were 7853 public works administrat: projects, 
involving an expenditure of nearly 1575 million. do dollars, 
we contract in the United States. It is stated that 

the four months follo the passing of the 
Pw. Act of 1938, applicati were submitted for 
12,814 projécts, costing 4000 million dollars in all. 


Drop tn AMERICAN STEEL Propuction.—An article 
by Mr. W. 8S. Tower, of the American Iron and Steel 
Institute, in Iron Age, states that during 1938 the United 
States steel industry only operated at about 40 per cent. 
of its capacity, as compared with 72 per cent. in 1937. 
During the first nine months of the year the aggregate 
losses of the industry are estimated at 23 million dollarss 


RETIREMENT OF GENERAL Mowat.—aAs a result of 
ill-health, Brig.-General Magnus Mowat has found it 
necessary to resign the vocrotaee the Institution of 
Mechanical Engineers. General at has held this 
office for the past eighteen years, and in recognition of his 
services the Council of the Institution has conferred 
him the title of Honorary Secretary. As a result of the 
vacancy, the Council is now prepared to receive applica- 
tions for the post. 

MrNERAL PropucTion 1x Canabsa.—According to a 
report issued by the Mining, Metallurgical, and Chemical 
Branch of the Dominion Bureau of Statistics at Ottawa, 
the mineral production of Canada in 1938 is valued at 
440,634,000 dollars. The gold output totalled 4,679,685 
fine ounces, valued at 164,561,000 dollars; the copper 
output, over 585,521,000 lb., valued at 57,876,000 dollars ; 
the nickel output, 209,306,000 lb., valued at 53,666,000 
dollars ; and non-metallic minerals, other than fuels, to 
the value of 19,406,000 dollars were produced. 


Currme Icz spy Water Jet.—At the commercial port 
of Leningrad successful tests have been carried out on 
the cutting of ice by a powerful water jet under a pressure 
of 50-60 atmospheres. The device was invented a few 
years ago by a Soviet engineer named Chizhikov, employed 
on the system of the Northern Sea Route Administration. 
During the present tests a jet of water 17 mm. in 
diameter cut through a metre of ice of approximately 


a metre in thickness in fifteen minutes. . ing 


known as a hydro-icecutter, in Leningrad, 
is now on board the icebreaker “‘ Yermak ” to be tried 
out for the first time in the Aretie during the navigation 
season of 1939. 


OrenInG or tHE East PertH Powrr Sration.—At 
two ceremonies held jointly in London and Perth the 
East Perth power station in Western Australia was 
inaugurated on Friday last, January 20th. The station 
was declared open by the Duke of Devonshire at a 
luncheon at Australia House, his speech being soleyed by. 
wireless ne to Perth. In congratulating Western 
Australia on its new enterprise, the Duke pointed out 
that the materials used in its construction were all drawn 
from Empire sources. His address was acknowledged by 
the Lieutenant-Governor of Western Australia, Sir James 
Mitchell, who spoke from Perth. There then followed an 
address from Perth by the Premier of Western Australia, 
and this was replied to from London by Sir Hal Colebatch. 
The speeches in London were followed by a luncheon. 
After the luncheon a film “ Links,” in which 
the new station was described, was introduced by a h 
from Cape Town which was recorded by G. E. Usher. 
The new was described in Tae ENGINEER of 
January 

THE Santee or Exxecrrican SwrrcscraR.—tIn October 
last the Department of Scientific and Industrial Research 
announced arrangements for certain 1anges of electrical 
switchgear to be tested, in testing stations owned by 
members of the Association of Short-Circuit Testing 
Authorities, under conditions which would permit the 
issue of National Physical Laboratory certificates for gear 
which successfully passed the appropriate tests. The 
detailed arrangements nec to give effect to the 
scheme then described have now been completed, and the 


ready to receive applications for tests on |. 


Department is 
circuit breakers. As previous ren. tests will 
normally be carried out to the ircuit requirements 
of British Standard Specification No. 116, Part I, 1937, 
ed Raphi oo limited to the ratings covered by 
subject to a maximum voltage 
T1000 pod. teatiaasane scting af Anmeon IA: Applica- 
tions for tests under these arrangements should be 
addressed to the Director, National Physical Laboratory, 
n, Middlesex, from whom further information 
and forms of application for tests may be obtained. 


Street Licutinc Lamrs.— per nen the 
London Technical Group of ins iaieasotall toliee 
Association, Mr. E. C. i hea can Gee cedar 
aspects of street lighting. He presented tables which 
showed that for ‘similar initial light — of complete 
lanterns, discharge lamps had distinct advantages over 
filament lamps, and that on a strictly lumen basis in the 
lower wattages sodium was cheaper than mercury. But 
filament lamps had a better lumen maintenance than 
discharge lamps, which must be allowed for. Small 
wattage discharge lamps offered little or no advantage 
over filament in cost per lumen ; but the 
discharge lamps decided advantages. Heavy. 
charge lamp renewal costs assumed too high a 

of total annual cost ; 
progress in their use. But electric discharge lamps had 
improved vastly in quality in recent years. Sodium 
lamps, guaranteed for 2500 hours, easily averaged 3500 
hours, and could be kept in service for 2750 hours without 
undue depreciation; mercury lamps could be made to 
average 1750 hours, against 1500 hours teed, on a 
similar basis. Such extension was worth approximately 
15s, per annum for sodium and £1 per annum for mercury 
lamps. 


proportion 
any reduction would : stimulate | sq 





Air and Water 





Wreck or Cornish LireBoat.—When answering a 
distress call in the early hours of Monday, January 23rd, 
the St. Ives lifeboat was wrecked and seven of its crew of 
eight were drowned 


SHIPBUILDING ON THE CLYDE.—A large number of 
ships were launched on the Clyde during the last few 
months of 1938, and serious concern is now being felt 

owing to lack of orders to fill the empty stocks in the 
shipyards. There-is still a large amount of warship 
construction in hand, but only a little merchant tonnage. 


Greenock Harpour ImprovemMentTs.—The Greenock 
Harbour Trust has decided to enclose the eastern entrance 
to the James Watt Dock by a concrete dam in place of 
the present caisson and provide a sluice gate for the 
passage of timber at high tide. The south quay of the 
western arm of the East India Harbour is also to be 
improved. The estimated cost of these two works is 
£14,000. 

Loss or Brivis Friyme Boar.—On Saturday, 
January 21st, the Imperial Airways flying boat 
“Cavalier ” came down into the sea and sank when flying 
from New York to Bermuda. The machine is stated to 
have been forced down as a result of ice formation stopping 
the engines. A crew of five and eight passengers were on 
board, and one of the crew and two passengers were 


upon | drowned before the arrival of the rescue ships. 


SouTHERN Ratiway Maaztive Services.—At the annual 
dinner of the Southern Railway Marine Officers’ Club, 
Mr. R. P. Biddle said that the company owned and 
operated forty-eight ships in addition to motor ferries, 
tugs, &c. During the past ten years more than 1} million 
pounds have been spent on new ships. He said that last 
year the company’s services to the Continent, Channel 
Islands, and the Isle of Wight carried about 45 million 


passengers. 

Enp or THE “ Herzocry Crecuie.”—After lying a 
wreck in Starehole Bay, at the entrance to Salcombe 
Harbour, since June, 1936, the sailing ship “ Herzogin 
Cecilie ” recently capsized and was broken up during a 
storm. It will be remembered that this ship ran on to the 
rocks near Soar Mill Cave in a fog in April, 1936, when 
carrying grain from Australia to England. After being 
towed to Starehole Bay for repairs, she was so seriously 

in a gale as to make it impossible to render her 
seaworthy again. 

A Buwxerine Feprration.—In order to assist bunker- 
depot owners, by dealing with the many problems with 
which they are faced owing to changing conditions an Inter- 
national Federation of Bunkering Depot Proprietors has 
been formed. It is intended to be a Seiad organisation with 
@ world-wide membership. The President is Mr. F. J. 
Leathers, of Wm. Cory and Son, Ltd., and the Vice- 
Presidents are: M. H. Worms, of Worms et Cie.; Herr 
OQ. Godeffroy, of the Deutsches Kholen Depots, and Mr. 
A. J. Crookshanks, of the Ocean Coal and Wilsons, Ltd. 
the secretary is Mr. E. L. Elsdon, and the offices are at 
101, Leadenhall Street, London, E.C.3. 


InstrruTIon OF Navat Arcuirects.—The Council 
of the Institution of Naval Architects has awarded the 
Gold Medal of the Institution for the year 1938 to Mr. 
A. P. Cole for his paper “ Destroyer Turning Circles,” 
and the Premium to to Messrs. F. H. Todd and J. Weedon 
for their joint paper “ Further Resistance and Propeller 

ts with Models of Coasters.” The Wakeham 
Prize for 1938 has been awarded to Mr. I. C. Bridge for 
his paper “ Structural Stress in an Oil Tanker Under 
Service Conditions.” The Gold Medal, Premium and 
Prize will be presented at the opening of the annual 
general meetings on Wednesday, March 29th next, at 
the Royal Society of Arts, John Street, London, W.C.2. 


Port Faciuirres 1s SourH WaLEs.—A committee has 
been set up by the local authorities of the ports of South 
Wales and Monmouthshire to prepare a survey of the 
existing dry dock facilities with a view to seeing how they 
can be improved. The recently published handbook 
of the Great Western Railway Company states that 
improvements are already in hand at a number of the 
ports concerned. Amongst other improvements at Cardiff 
is the construction of an additional general cargo wharf, 
1000ft. long ; rearrangement of railway lines, and replace- 
ment of old hydraulic cranes by electric ones. At Swansea 
and Newport crane facilities are being improved and 

sidings . All of the hydraulic plant at Barry 
has been electrified and the cargo-handling plant is being 
augmented. 

REORGANISATION OF THE SuHrprpine INDUstRY.—In 


of} his speech following the launch of the new destroyer, 


H.M:S. “ Kelvin,” Sir James Lithgow strongly criticised 
British shipowners who placed orders abroad. He said 
that the fundamental reorganisation of the steel-making, 
shipbuilding, and shipping industries was urgently called 
for. So far as the steel trade was concerned, said Sir 
James, the necessary legislative action had been taken 
and internal reorganisation is well advanced. The ship- 
building industry had carried reorganisation to a point 
where it was now necessary for the shipping interests 
to reach a similar state for the industries to make a com- 
bined effort to put all three on a footing which will render 
them capable of upholding the supremacy of the British 
Mercantile Marine. 

ArriaL Maprmne in Canapa.—The technique of 
surveying by means of photography from aeroplanes is 
applicable to most Canadian terrain, with the result that 
preliminary surveys are now rapidly made over large 
tracts of difficult and little-known country. With the 
aid of air photographs Canada has mapped some 777,500 
are miles, of which more than 550,000 can be classed 
as strictly exploratory mapping. Apart from increasing 
the geographical knowledge of the Dominion, the con- 
tribution of air surveys in the mining field has been of 
particular value. In addition to opening up new areas 
to prospecting and development, they provide the base 
maps for geological surveys and a rapid means of evaluat- 
ing the possibilities of water power developments upon 
which the mining industry in remote districts is largely 
dependent for power. 
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MATHEMATICS AND THE CHOICE OF FUEL 


Ir is always a source of regret to those interested 
in the spread of scientific knowledge when they 
see science “ wounded in the house of her friends.’ 
As in other domestic fatalities, the harm is 
frequently done by some one playing with an 
instrument which is safe and useful in capable 
hands, but liable to produce disastrous effects 
when its powers are misapplied. There is, in the 
whole armoury of science, no weapon more 
powerful than mathematics, and none which can 
be more dangerous when abused. Mathematical 
symbols shed a glamour over statements which 
would be questioned at once if set down in cold 
print, and the rigidity of mathematical reasoning 
tends to distract attention from the nature of 
the entities that its symbols may embody. It is 
essential to such reasoning that it shall be applied 
only to clearly definable quantities if the results 
are to have any useful meaning. A statement 
may be quite true in the ordinary sense of the 
word without being amenable to mathematical 
processes. When this is the case, there is nothing 
to be gained by giving it.a meretricious appearance 
of greater exactitude than it has, by garnishing 
it with symbols and signs of operation. Pre- 
tentiousness of this kind is, indeed, definitely 
harmful to science. It deters the man without 
mathematical knowledge from examining the 
question for himself, and it exasperates the man 


9 | process in his works. The authors state that the 


*| whether a gas, oil, coal, or electric furnace is 


enough to admit the convenience of putting a 
letter of the English or Greek alphabet to represent 
some possibly complex quantity, but he objects 
to the symbol being used in a mathematical equa- 
tion unless the quantity is both independent 
of the opinions of the observer and also subject 
to the ordinary rules of arithmetic. 

The use of pseudo-mathematical reasoning is 
well exemplified in a paper entitled “‘ The Assess- 
ment of Technico-economic Factors,” read by 
Messrs. J. G. Bennett and R. L. Brown on January 
10th last before the Institute of Fuel. The paper 
is concerned with the various considerations that 
influence the mind of a manufacturer when he is 
called upon to decide, for example, whether he 
shall use coal, gas, oil, or electricity for some 


amount of each of these agents that he will con- 
sume in a given time will be fully determined 
by two factors of merit and two perturbing 
influences. The first factor is that of Economic 
Merit. This is defined as the number of effective 
units of energy obtained per unit cost. It takes 
account of all capital, operating, and main- 
tenance charges, the thermal efficiency in the 
case of a fuel, and the conversion and transmission 
losses as well. To evaluate the economic merit, no 
less than thirty-seven different symbols have to be 
employed, and the equations stretch over two lines 
of the paper. Utterly impracticable as the whole 
calculation appears, all the symbols are never- 
theless definable, so that, provided the requisite 
data are available, we are still on firm ground. 
It is when we come to the second factor—that of 
technical merit—that we begin to get into deep 
water. ‘“‘ The technical merit,’ we are told, 
“is a measure of such factors as the flexibility, 
adaptability, degree of control, intensity, con- 
venience of design, non-contamination of product, 
and general suitability.” Each of these factors 
is, of course, given an appropriate symbol which 
is equated to an expression by which the factor 
is presumably to be evaluated. It is really difficult 
to discuss this section of the paper in a serious 
manner. One example of the treatment must 
suffice, and this is chosen more on account of its 
mathematical compactness than for any other 
virtue. Following a discussion of some of the 
other symbols, we read: ‘‘ The technical merit 
of a system is also dependent upon the accident 
rate d. If d,, is the maximum accident rate 
regarded as possible at any stage in the develop- 
ment of the consuming unit concerned, then the 
safety function required is : 


. [dn—AdNn' 

(Hy. 
The value of t, like that of corresponding exponents 
relating to other factors, is, as we find later, to 
be chosen so as to express the relative importance 
of flexibility, adaptability, safety, &c., in any 
system. It follows, therefore, that before any 
works manager can make a correct decision as to 





technically the best to install for billet heating, 
he has to determine how many accidents a year 
each could possibly be responsible for, then how 


be gone through to evaluate the other factors, 


technical merit of the agent he is thinking of using. 


faith in it is another matter. 


ce 


two perturbing influences of the 


extraneous to the technico-economic considera- 


deviation ” and the ‘“‘ development lag ” to take | specialisation. 
into account. The former expresses “ all influences | specialisation is less desirable than in workshop 
practice ; 
tions which play a part in determining the selection | that the engineer should take a wide view, for it 
of a particular source of energy.” These are said | cannot be dissociated from any work he under- 
to include selling efficiency, prejudice, con-| takes. We suggest, therefore, that it would be a 


considerations. Psychological deviation is said 
to be a relative quantity, though it is not clear 


to what it is relative. At any rate, it can, 
apparently, only be inferred from a comparative 
statistical analysis of the trends of consumption 
in cases where the technical merit can be assumed 
to be stationary. Having settled the question of 
psychological deviation, the harassed works 
manager is still left with the problem of develop- 
ment lag. It may, or may not be true that, as 
has been suggested, an average delay of thirty 
years occurs between the announcement of a 
major scientific discovery and its general applica- 
tion to industry. If the discovery has any 
possibility of application to industry at all, it is 
probable that the time is, nowadays, very much 
shorter, but whether it be short or long it is not 
easy to see in what manner this affects the choice 
of a man who has to decide between the claims of 
different heating agents. The only light the authors 
throw on the question seems to be contained in 
their statement that the development lag “ results 
in a failure of the consuming unit to respond 
instantaneously to pure considerations of technical 
and economic merit.”” But no invention can be 
considered to have any technical or economic 
merit until it exists in a form that is available 
for use, and then there is nothing to prevent any 
one taking advantage of it as instantaneously 
as he likes. If, for any reason, he thinks it advisable 
to let others try it first, this surely ought to be 
dealt with as a psychological deviation, rather than 
as a development lag. 

The authors admit that their paper may be 
thought merely to accentuate the difficulty and 
complexity of the problem, instead of throwing 
much light on the factors governing the selection 
of the best heating agency. The problem, how- 
ever, is really left just exactly where it was before, 
for all the complications which have been conjured 
up are not in the least likely to be taken any 
notice of by the men who have to find the solution 
in any particular cases. Such men are presumably 
both competent and experienced, and with these 
qualifications their decisions are not likely to be 
very far wrong. It should also be remembered 
that the more evenly the arguments are balanced 
as between two possible courses of action, the 
less it matters which course is adopted. Mistakes, 
of course, will sometimes be made, as they always 
have been, but a sound judgment based on experi- 
ence will be a far safer guide than mathematical 
deductions from inadequate premises, or than 
hypotheses such as those on which the authors 
of the paper referred to above have built up such 
a superstructure of incomprehensibilities. There 
is so much good work to be done in connection 
with the more rational utilisation of fuel supplies 
that one sincerely regrets to see the subject 
befogged by misapplied mathematics. 


A Symposium on Machine Tools 


Ir has long been felt that insufficient attention 
is paid to the design and use of machine tools by 
the Institution of Mechanical Engineers. At one 
time the machine tool industry was well repre- 


many will actually occur, and finally he must| sented on the Council, but of late years few 
assign a numerical value to the importance he| machine tool men, 
attaches to safety. This, it will be noted, is his| councillors. It may be that the absence of anyone 
personal opinion, and its inclusion therefore | directly interested in the subject, one who would 
vitiates the whole equation from a mathematical | naturally exercise some influence upon the selection 
point of view. Very similar processes have to; of papers, has resulted in the almost indifference 
which the Institution has shown to a branch of its 
and then, but only provided that they all have| work which permeates all the activities of mech- 
values approximately equal to unity, he is shown | anical engineering. The machine tool and work- 
how he can get a figure representing the ideal | shop processes associated with it are the foundation 
stone of mechanical engineering. For that reason 
Whether he would be justified in putting much| we look with some misgivings on the announce- _ 
In any event he} ment made at a meeting of the Institution on 
must not think that he has finished, even when | Friday last that the Council would be prepared to 
both the economic merit and technical merit} set up a Machine Tool Group if a wish for it were 
have been reduced to figures. He still has the| expressed by enough members. Grouping suffers 
psychological | from the potential danger that it may foster 


if any, have been elected 


There is no subject in which 


no subject on which it is so important 








who has such knowledge. The latter is ready 
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before all the members were confined to the rela- 
tively few who attend Group meetings. 

Whilst it is true that the Institution has 
devoted a few evenings to machine tools and 
their use in recent sessions, it seems to have 
awakened suddenly to the fact that it was 
not paying sufficient attention to the subject, 
and on Friday last Professor Dempster Smith 
presented a symposium of nine papers, eight 
of which were written by members of tool- 
making firms. It is not our purpose here to 
discuss the quality of the papers nor the important 
question whether or not independent experts or 
users would have made better authors. It was, 
no doubt, the hope of the Institution that the dis- 
cussion would correct, if it were necessary, the 
ex parte statements of the writers. But whatever 
might have happened in that respect in different 
circumstances, was arrested by the shortness of the 
time available for discussion—roughly one hour. 
Frankly we feel that it was a mistake to present 
sO Many papers at a single evening session. Any 
one of them gave ample scope for discussion, and 
had one alone been taken the debate would have 
profited by concentration, and the available 
time would have been increased by the curtailment 
of the half-hour which Professor Dempster Smith 
found it necessary to give to the reading of a sum- 
mary of all the contributions. There is, however, 
&® more important issue to which this particular 
symposium draws attention. On several occasions 
we have urged the Institution to call, at least once 
a year, a two days’ meeting for the consideration of 
a selected subject. The meeting should by pre- 
ference be held at headquarters and should not be 
hampered by social functions or visits. There 
might be four sessions of two hours each; the 
papers would be short and would be circulated or 
published some weeks in advance of the meeting, 
and every effort would be made to get those who 
were most competent to take part in the debate. 
If this plan were followed the deliberations of the 
Institution would unquestionably be increased in 
value and would command greater international 
respect even than that now accorded them. Ina 
few years, moreover, the annua! debates on the 
critical engineering questions of the day would be 
looked forward to as the source of enlightenment. 
This is no new thing. The Institution of Mech- 
anical Engineers, like other learned bodies, has in 
the past called conferences of the kind, and all we 
are asking is that it should revive a practice which 
seems to have fallen into disuse. 


Whenever this proposal is advanced the retort, int 


apart from what we deem frivolous objections, is 
that meetings are attended by only a few 
hundreds whilst the “ Proceedings ” are circulated 
to several thousands. To the reader it is of 
no consequence that a discussion which opens in 
London may not finish till it has passed through 
Manchester, Birmingham, and two or three other 
centres for ultimately it appears as a single unit. To 
that the plain reply is that a broken-up discussion 
held, here and there, at different dates can never be 
as good as a concentrated one. More overlapping 
and repetition is to be feared and there is more 
chance that some valuable observation that might 
have been inspired in one speaker by the remarks 
of another will be lost. Oral discussion stands 
upon this anticipation; lacking it there would 
be little reason for holding meetings at all. 
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Geology for Engineers. By Brigadier-General R. F. 

Sorssiz, C.B., C.S.I., C.LE. London: G. Bell 

and Son, Ltd. Second edition. 1938. Price 

12s. 6d. net. 
In the light of the fact that the first edition of this 
well-known work was published in 1910, the second 
edition is of special interest as exemplifying the 
enduring value of sound exposition, whether of the 
principles of a science or of applications of that 
science to engineering design and practice in 
different fields. As regards geology, none of its 
main principles nor any of the facts which its 
study has established has required fresh interpreta- 
tion of significance to engineers, while if we 
examine, group by group, the applications of 
geology to branches of engineering, we find fresh 





applications, related in some few cases to advances 
in knowledge of the science itself, but nothing which 
is at variance with, or supplants, those interpre- 
tations of geological facts as related to engineering 
which were made by engineers in the early years 
of this century or before. Such considerations 
justify the author’s decision to rely mainly upon 
the original authoritative basis of his work, pro- 
vided by the treatises and studies consulted in the 
preparation of the first edition, and to retain the 
many passages quoted from standard works of 
that time, which in Part III, Applied Geology, 
furnish in some of the chapters most of the text, 
and in others considerable portions. Saving space 
in his revision of the book by omitting the chapters 
relating to geological history and to geological 
observation in the laboratory, the author has re- 
written parts of some chapters and has consider- 
ably expanded those in Part IIT. 

As to the chapters omitted, it is obvious that 
historical geology has no direct bearing upon the 
subject of the book, while the omission of that 
relating to what has been classed as geological 
observation, indoor work, was, as the author 
explains in his preface, omitted on the ground 
that with that regard it is preferable for the engineer 
to consult a professional chemist. Taking the 
word “chemist ” as covering in this relation the 
petrologist as a laboratory worker, it is to be 
observed that it is in this field that some advances 
in road engineering with respect to the utilisation 
of rocks are related to progress in the study of 
their texture, fissuring, and other physical pro- 
perties or qualities, results of such researches 
being published from time to time. 

Of the 326 pages of the book, not including a 
20-page index, the 93 of Part I are devoted to 
general principles, the chapters covering dynamic 
and structural geology, minerals, the study of 
rocks, and such descriptions of the more important 
of them as should enable the engineer to distin- 
guish them without difficulty. The section on 
rock decomposition, a subject of great importance 
in engineering, is of interest as describing the 
nature and effects of decomposition, but informa- 
tion which should have been put before the engi- 
neer is lacking, even in the important case of dam 
foundations. 

In Part III, occupying more than a third of the 
volume, the nine chapters vary in merit, with 
regard to the basis as well as the method of 
exposition. Their value as explaining the appli- 
cations of geology to engineering is considerable. 
In some of them the word “ geology” does not 
suffice to express the range of physical law or that 
of its interpretation, natural science, taken into 
consideration as dominating or directing engineer- 
ing practice. Some of the charms might, indeed, 
have been grouped under the heading “‘ Engineer- 
in Relation to Natural Conditions and 
Agencies.” This widening of the scope of the 
book considerably adds to its value, especially as 
a text for the instruction of students. In the 
chapters on water supply, the subject is presented 
as a whole, with many pages of quotations from 
L. F. Vernon-Harcourt’s ‘‘ Sanitary Engineering ” 
and Tudsbery and Brightmore’s “‘ The Principles 
of Waterworks Engineering.” With regard to both 
underground and surface water, the relations of 
engineering dispositions to geological conditions 
are well explained. It is regrettable that the very 
important subject of dam foundations is barely 
touched upon, for although dam design and con- 
struction, as a whole subject fully treated, would 
have required a chapter to itself, the expediency 
of providing some guidance with regard to the strata 
upon which dams are founded should not have been 
overlooked. In the chapters on building stones, 
the main facts as regards structure, mineral com- 
position, and weathering are well presented, and 
useful information is given as to quarrying and 
testing, but it may be suggested that some of the 
results of investigations of recent years carried 
out at the Building Research Station, including 
important findings with regard to the weathering 
and weather-resistance of building stones, should 
have been cited. In dealing with bricks and clay, 
the author makes contact with geology sufficiently, 
but carries his discussion of the qualities of clays, 
impurities, effects of heat on clay, and some 
features of brick-making into the field of industrial 
technology. Similarly, with respect to limes, 
cements, and plasters, there are four useful pages 
on “ geological distribution,” quoted from G. R. 
Burnell’s ‘‘ Limes, Cements, Mortars, &c.,” and 
D. Page’s “‘ Economic Geology,” and 17 pages of 
technology. In the chapters on roads and canals, 
27 pages, the few considerations which, as regards 
canals, need to be brought to the notice of the 
engineer are adequately dealt with in little more 





than two pages. The application of geology to 
road engineering is well presented as regards con- 
struction, and in some aspects alignment, but with- 
out reference to important considerations with 
respect to the relation of location and alignment 
to stratigraphical geology. The writers quoted, at 
considerable length, are T. Aitken, D. Page, F. 
Latham, H. Law, E. Dobson, R. Ryves, and 
F. Wood. In this chapter, again, subjects remotely, 
if at all, related to geology are presented, such as 
the nomenclature of tar, pitch, bitumen, and 
asphalt, additional definitions of such materials, 
and “tar and bituminous macadams.” The sub- 
ject of bituminous materials and constructions is 
the “gate crasher” of road literature, but its 
appearance at this party was hardly to be expected. 

In the chapters on rivers, coast erosion, and 
drainage and reclamation of lands, the wider 
range of sciences to which reference has been made 
in a preceding paragraph are shown in their rela- 
tion to engineering dispositions and design. As 
regards rivers, the pages devoted to physiographic 
conditions are followed by studies of the motion 
of water in rivers, substantially consisting of 
quotations from W. H. Wheeler's “ Tidal Rivers.” 
The subject of coast erosion is very well handled, 
the main divisions of the subject being coast lines, 
forces acting on the coast, marine erosion, erosion 
and accretion, and protective measures. All but 
one page of the ten-page section on marine erosion 
is quoted from “Coast Erosion and Foreshore 
Protection ” (Owens and Case), and about half a 
page on “the effects of tide and wind ” is from an 
article in THe Enarveer of April, 1906. The 
subject of drainage and reclamation of lands is 
ably handled in a short chapter containing a number 
of suggestive paragraphs relating to aspects of the 
subject with regard to which a student should seek 
further information, especially such as he can 
obtain by comparative studies of natural and con- 
trolled lands. The chapter on the subject of soils 
and sites for buildings provides information and 
advice of considerable value with regard to town 
and country planning, as well as the design and 
erection of buildings. 

The extent to which the author’s revision has 
taken the form of addition and subtraction, rather 
than of emendation or elaboration, is found, after 
careful scrutiny of the book, to be evidence of the 
permanent value of the original text. Brigadier- 
General Sorsbie’s faith in the enduring worth of 
sound exposition has been expressed with con- 
siderable courage by the publication of this 
edition. 
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TaBuLaR SuMMARY oF CiviL ENGINEERING CONTRACTS. 
—We t that the following errors occ in our 
Supplement with the above title published with last week’s 
issue of Tue ENGINEER :—Page ii, Harbours and Docks, 
entry No. 3, “‘ Tyne Improvement Commission : Exten- 
sions to quay and sheds at North Shields.” This work is 
being carried out under the sole direction of Mr. R. F. 
Hindmarsh. Page vii, Water supply (continued), entries 
Nos. 3 and 4, ‘‘ Northampton B.C.: Reservoir at Hollo- 
well” and “ Sunderland and South Shields Water Com- 
pany: Covered storage reservoir, 12 million gallons.’ 
The consulting engineers for these works are Edward 
Sandeman and Partners, and not J. Watt Sandeman and 
Son, as stated. Edward Sandeman and Partners are con- 
sulting engineers for the following additional water supply 
contracts not mentioned in the Supplement :—Torquay 
Corporation: Fernworthy Reservoir: Cyclo rubble 
masonry dam, 63ft. high: contractors, A. Waddington 
and Son, Ltd.; estimated cost £160,000; date of com- 
pletion, 1940. Dunmow R.D.C.: Comprehensive water 
supply scheme ; contractors, Doncaster Well Borers, Ltd., 
Squires and Sons, Ltd., J. 8. Alderton, J. L. Kier and Co., 
Ltd., Northern Ferro-Concrete Construction Company, 
Ltd., Pulsometer Engineering Company, Ltd., Dearmans, 
Ltd.; cost, £102,000; date of completion, September, 
1938. 
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Westminster Central Cleansing and 
Transport Depot 


W* recently had an opportunity to inspect the 
new central cleansing and transport depét 
of the City of Westminster, which has been built 
on a site lying between Gatliff Road and Grosvenor 
Dock, adjacent to Chelsea Bridge. This depét 
has been built to provide a concentration point 
for the Council’s public cleansing service, which 
carries out the collection and disposal of refuse 
and the cleansing of the streets. It was designed 
by Mr. Grey Wornum, assisted in the preparation 
of his plans by R. T. James and Partners, 
who were responsible for the structural design. 

The building, Fig. 1, page 126, contains an elevat- 
ing plant, consisting of two units, each having four 
electrically operated steel slat conveyors, for trans- 
ferring refuse from the collecting vehicles into 
barges in Grosvenor Dock ; a plant for extracting 
the dust arising when the refuse is being shot ; 
garage accommodation for nearly 300 vehicles 
of various types; work and repair shops for 
servicing and repairing the vehicles ; truck store ; 
salt store ; central stores for a major part of the 
Council’s requirements; administrative offices, 
committee room, aid local gas mask store ; 
canteen; drying and locker rooms and shower 





Fic. 5—CONVEYORS OVER BARGE DOCK 


baths for the 260 employees working in and from 
the depét. 

The general arrangement of the building is 
shown in the accompanying drawings, Figs. 6 and 
7; it contains ground, first, and mezzanine floors. 

The foundations are of two types, in situ rein- 
forced concrete piles and mass concrete, the latter 
being along the wall of Grosvenor Dock. 

The piles were tested to carry a load of 180 tons 
each and are in groups of three, four, or five under 
each stanchion. Their shafts vary in length from 
15ft. to over 20ft., and the pile cap of each group 
is tied to its neighbours with reinforced concrete 
beams which also carry the walls where they occur. 

The greatest loads on the foundations are pro- 
duced by six stanchions, each having a reaction 
of approximately 1000 tons, along the dock wall 
which carry the cantilevered portion of the build- 
ing. The cantilever foundations for these 
stanchions are in three pairs, and each pair consists 
of two large reinforced concrete beams 34ft. 6in. 
apart at right angles to the dock wall, tied together 
with other reinforced beams in the opposite direc- 
tion. Each of the beams is 10ft, wide by 20ft. deep, 
has a tailing back length of 78ft., and contains 
45 tons of steel reinforcement and 1200 tons of 
concrete. 

The superstructure is supported by a steel 
frame filled in with brick panel walls. The frame 
consists of main beams at 34ft. 6in. centres 
running across the width of the building and 
between them span uniform secondary beams at 
1lft. 9in. centres supporting the floor. To carry 
the roof of the barge berths and the dust-extraction 
chamber over it, three pairs of main beams have 
been extended 40ft. over the dock as cantilevers, 
and they are tailed back 67ft. 6in., their greatest 





web depth being 6ft., and their flanges 6in. thick. 
Between each pair of cantilevers is a 9ft. 6in. 
deep lattice girder spanning 69ft. over the refuse 
conveyors, supporting the uncased steel frame- 
work of the dust-extraction chamber. To the 
underneath of the lattice girders are attached 
steel joists which support the ceiling of the barge 
berths ; they arecantilevered forwardand downward 
to meet the top of a timber-framed wall, sunk 
in the dock, thus forming a tunnel. 

The floors are of reinforced concrete and the first 
floor, which is 7in. thick, has been designed to 
carry the actual load transmitted through the wheels 
of 14-ton vehicles, uniformly packed over the floor. 

The roof trusses are welded steel two-hinged 
portals at 34ft. 6in. centres, which spring from 
the first floor and span 92ft. 8in. right across the 
building, the rise to the crown being 31ft. They 
are of H-section, built up of plates, the web varying 
in depth from 18in. to 3ft., and the flanges are 
12in. wide, being stiffened at intervals. Each 
truss was assembled in the shop in three pieces 
so that only two site welds had to be made to 
each prior to erection. These portals are fixed 
to the stanchions which carry them by pin and 
socket rocker joints, which prevent their feet 
from moving laterally, but allow the trusses 
themselves to move freely between the enclosing 
walls, to which they are not attached. The roof 
is of light sheeting and glazing. 

The ramp roads are supported by a simple 
arrangement of stanchions and beams fairly 





closely spaced, which, in the case of the double 
ramp where it spans the dock, are carried on 
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on to a travelling belt which distributes it along 
the length of the main hopper. During cold 
periods two large boilers are kept in service, and 
one is used as a stand-by. In the hot weather 
a smaller domestic type boiler is used to supply 
hot. water to the wash rooms, &c. All of the 
boilers are of the “Gravico” type, made by 
J. H. Nicholson, Ltd. The larger spaces of the 
building are warmed by unit heaters blowing 
hot air and the smaller rooms are heated by 
radiators. 

The electrical installation, apart from the light- 
ing, is interesting on account of the size and 
number of power circuits, for which a transformer 
station has been included in the building. These 
power circuits serve the motors of the refuse con- 
veyors, the large motors of the fans for the dust 
extraction plant, the machine tools in the work- 
shops, as well as the equipment for charging the 
batteries of the electric vehicles. 

The whole building is protected with sprinklers, 
and cold water points under pressure are provided 
throughout for washing down. 

Two enclosed barge berths have been provided, 
one for each battery of refuse conveyors to confine 
the dust arising during the loading of refuse into 
the barges adjoining. The berths are enclosed on 
the east by a timber-piled screen driven into the 
bed of the dock and on the west by the building 
itself. They are covered with a structure which is 
cantilevered about 40ft. over the dock and houses 
the dust-extraction plant. The “tunnel” so 
formed can be closed at the ends and divided in 
the middle by three 28ft. wide counterbalanced 
dead-drop timber portcullis doors, operated by 
1} H.P. electric motors, which seal at the bottom 
in the water. The barges are drawn through the 
barge berths by an electric capstan. Imme- 
diately to the north of the barge berths a part of 
the dock has been covered with a conerete canopy 
under which the barges are trimmed, covered, and 
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FiG. 6—-SECTION THROUGH BUILDING, SHOWING CONVEYOR AND DOCK 


heavy plate girders, one having a span of 90ft. 
and another 80ft. The gradient of the ramps is 
1 in 10, and they are surfaced with 2in. granolithic 
material, having a special aggregate and surface. 
They are enclosed with brick walls and have 
concrete roofs stepped to provide clear storey 
lighting. 

The finishings have been chosen with a strict 
regard for economy in initial cost and up- 
keep, and to withstand hard wear. Generally, 
brickwork and concrete have been left in their 
natural state. 

All the walls are of white flint and lime bricks 
left fairface except the fire walls on the first floor, 
which are of foamed slag concrete to reduce weight. 
Windows are of steel and floors generally of 
hardened granolithic material. 

The painting of the inside of the roof and its 
supporting steelwork with aluminium emphasises 
the clean design of the welded trusses and provides 
a background for the contrasting colours of the 
service pipes painted in accordance with the 
British Standard Specification. All services, 
except the drains beneath the ground floor, are 
exposed so as to be easily accessible for repairs. 

The entire building is heated by low-pressure 
hot water from three gravity-fed coke boilers 
situated below ground level at the south end of 
the building. Over the top of the boiler-house 
and just below the floor level is a long coke hopper 
which runs the length of the boilers and feeds the 
fuel directly into the gravity hoppers of the 
boilers. When coke is being delivered it is dropped 





tied down in readiness for leaving for the open river. 

The dock holds eight of the 100-ton barges 
used on this work, and a number of empty barges 
are anchored outside in the river ready to take 
their place when the filled barges are floated out on 
the high tide. The arrangement of the barges in the 
berth with respect to the loading conveyors can 
be seen in Fig. 5 and in Fig. 2 on page 126. 

The refuse-handling plant consists of eight 
conveyors arranged in two units, and is so laid 
down as to be able to load two barges simul- 
taneously. Each unit consists of three 5ft. and 
one 9ft. wide conveyors of the steel slat type, each 
being independently driven by an electric motor. 
The speed of travel varies between l0ft. and 15ft. 
per minute, according to the nature of the refuse 
and seasonal requirements. A receiving hopper 
at the foot of each conveyor is designed to ensure 
the positive gravitation of refuse on to the con- 
veyor. In Fig.4 on page 126 is shown aload of refuse 
being dumped into the hopper of one of the 5ft. 
wide conveyors. The refuse is dropped by the con- 
veyor into the centre of the barge, where it is 
levelled off by hand. In order to assist the drivers 
of the collecting vehicles and enable the working 
of the minimum number of conveyors during 
the slack periods, each conveyor has a pilot 
light to indicate if it is in operation. All of the 
conveyors were built by Heenan and Froude, Ltd., 
and it is of interest to note that they have been in 
service for several years, and that the new depét 
has been built round them whilst they have actuallv 
been working. 
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The dust-extraction plant is immediately over 
the refuse-handling plant and the barge berths. 
It consists of four large motor-driven fans capable 
of moving nearly 400 tons of airan hour. By means 
of steel suction ducts, two of the fans are con- 
nected to the eight refuse-receiving hoppers of 
the conveyors and the other two fans serve to 
extract the air from six points in each barge 
housing. The dust-laden air is discharged into 
textile filters, where it is cleaned and passed into 
the atmosphere. Fresh air is induced through an 
intake in the outer wall facing the dock. The 
recovered dust is deposited into two filter hoppers 
with a total storage capacity of 18 tons. A number 
of mouths along the bottom of these hoppers are 
used to fill special paper bags, which are then 





in peacetime. It is provided with gas and splinter- 
proof doors and its ceiling is strengthened to resist 
the superincumbent load of the superstructure, 
should it collapse. 

The first floor contains garage space of about 
32,500 square feet, and the various workshops, the 
lay-out of which may be seen in the building plans. 
At the north-west end where the electric vehicles 
are parked, each vehicle has its own space adjacent 
to one of the twenty-five charging sets. In one 
corner of this end of the floor are the vulcanising 
shop, the tyre store, the battery repair and main- 
tenance room, and an iron and timber store. The 
centre section of the first floor houses the vehicle 
repair and maintenance departments, all of which 
are equipped with the latest types of machines and 
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to the refuse disposal space, occupying the majority 
of the ground floor, and back up to the refuse 
elevators which transfer their loads to the waiting 
barges. The vehicles then draw away to the bays 
on the west side of the disposal space, where they 
are washed. They may then ascend to the first- 
floor garage, vid the single road ramp at the south 
end of the building, or, alternatively, return to duty 
through the southernmost exit. On reaching the 
first floor from the single ramp, vehicles proceed 
to their parking places, petrol vehicles at the south 
end and electric vehicles at the north-west end. 
Here they can be filled with oil and water, greased, 
and adjusted, and, in the case of electric vehicles, 
have their batteries charged. A servicing bay at 
the south end is provided for attention which 
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sealed and dropped down inclined chutes to the 
barges below. 

4 large salt store is provided at mezzanine level 
at the south end of the building over the coke 
hoppers. As this salt is required quickly for use 
on the roads after a fall of snow, provision has been 
made for easy loading by means of four belt con- 
veyors arranged to feed into lorries backed up to 
the store. 

The central stores and administrative offices 
occupy the ground and mezzanine floors at the 
north-west end of the building. Separated from 
them by the entrance to the double ramp 
road, on the ground and mezzanine floors are 
the employees’ canteen, drying and locker rooms, 
shower baths, laboratory, and committee room. 
A room has also been adapted for use as a protected 
control office in wartime, and a gas mask store 
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Portcullis Portcullis 


FIG. 7—PLANS OF GROUND AND FIRST FLOORS 


appliances. Each machine is individually driven 
by an electric motor and two air compressors 
which serve fhe whole floor and are connected to 
the paint shop, tyre inflators, smiths’ shop, brake 
relining machine, pressure lubricating station, &c. 
On this floor there are also two vehicle hoists and 
an electric brake testing machine. 

One of the parking areas on this floor is shown 
in Fig. 3, on page 126, which also gives a good 
impression of the clean lines of the roof and 
efficient lighting which prevails throughout. 

As may be seen, the lay-out of the building (Fig.7) 
has been carefully planned to suit the entry, exit, 
and operation of the refuse collection vehicles and 
barges. The laden vehicles approaching vid 
Gatliff Road, enter the building over one of the 
two weighbridges, placed either side of the weigh- 
bridge office ; having been weighed they proceed 








Porteullis 


cannot be given in the parking place and for brake 
testing. 

When vehicles return to duty they descend the 
double road ramp, placed at the external angle of 
the building and spanning some 80ft. across the 
dock, to the main entrance and exit, where they 
are filled with petrol and checked out as they pass 
the offices. Vehicles are thus able to complete a 
full cycle without entering Gatliff Road, and the 
length of Gatliff Road along which they have to 
pass when proceeding to duty has been reduced 
to a minimum. 

As previously stated, Mr. C. Grey Wornum was 
the architect, and R. T. James and Partners acted 
as consulting engineers for the steelwork and 
reinforced concrete work. The general contractors 
for the work were W. and C. French Ltd., and: sub- 
contractors supplying materials and equipment 
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included :—Dorman, Long and Co., Ltd., steel- 
work; W. and T. Avery, Ltd., weighbridges ; 
Franki Compressed Pile Company, Ltd., piling ; 
Cellactite and British Uralite, Ltd., roof sheeting 
and ventilators; Wallis, Bainbridge and Co., 
pressed steel gutters; Haskins, roller shutters ; 
Newton, Collins, Ltd., dust-extracting plant ; 


Henry: Miller and Co., compressors, lorry lifts, 
greasing plant, washing plant, &c.; J. H. Nichol- 





is used throughout, and the gunnite facing of the 
walls is applied so that it covers the frame which 
holds the portholes in order to reduce the danger of 
leakage. 

The passages in the thickness of the walls are 
entirely faced with gunnite on a steel frame and 
metal lath. Passages are provided at various levels, 
their arrangement being determined by the position 
of the portholes. The portholes are placed irregu- 
larly in the walls in such a way that a complete view 








CIRCULAR AQUARIUM TANK 


son, Ltd., heating and hot water system ;- Waygood 
Otis, Ltd., goods lift ; Patterson Hughes Engineer- 
ing Company, Ltd., salt and coke conveyors ; 
Pinching and Walton, Ltd., electrical work ; 
Benjamin Electric, Ltd., and Ascog, Ltd., electric 
light fittings ; J. Bradbury and Sons, Ltd., brake 
testing and brake relining equipment. 








A Large Aquarium 


Wuart is claimed to be the world’s largest and best- 
equipped aquarium for salt water fish has recently 
been completed at Marineland, 18 miles south of 
St. Augustine, Florida. The purpose of the aquarium 
is to provide a place in which various types of sea life 
can be shown and studied under conditions which are 
as nearly those of the open sea as possible. 

The choice of a site depended entirely on the possi- 
bility of obtaining suitable and sufficient supplies of 
sea water. Tests of water at various points along the 
Florida coast were made before work was begun by 
sinking wells into the seashore to a depth of about 
20ft., and placing various kinds of fish in the water 
samples taken from the wells. The clearness of the 
water was also taken into consideration. At the point 
chosen, the wells run down through a shelf of coquina 
rock, composed of shell fragments, which provides a 
sufficiently porous yet effective filter. These wells 
were retained as the source of water supply for the 
aquarium. 

The building itself is in steel and gunnite. The 
frame is made entirely of steel I-beams, electrically 
welded together. In order to provide sufficient 
strength to resist the pressure of the 2700 tons of 
water in the aquariums, the walls are built double, 
the inner and outer walls being spaced about 8ft. 
apart, and connected together by cross.beams. The 
space between the two walls provides passages which 
allow a view of the aquarium from under the water 
level. The frame is covered with a light network 
of supporting I-beams on to which metal lath is 
welded. This lath work covers the whole inner and 
outer surfaces of the structure, and forms the base 
on which the gunnite was blown. 

In order to permit the fish to be separated into 
groups if need be, the aquarium is divided into two 
sections, connected by a flume. One of these sections 
is an elongated polygon, 100ft. long by 50ft. wide and 
18ft. deep. The other portion is circular, 75ft. in 
diameter and llft. deep. In the first section space 
for observation is provided not only around the sides 
in the thickness of the walls, but also in the floor. 
For this purpose the floor at either end is raised 
sufficiently to permit a passage to be built under it. 
This passage is provided with a sloping side set at 
45 deg. In this passage and in the walls themselves 
a series of portholes is provided for observation. 
The construction of these portholes resembles that 
of a ship’s porthole, except that the frame, instead of 
being hinged, is welded firmly on to the steel framing 
of the walls. In this way it was possible to obtain a 
completely water-tight construction. Double glass 








of the aquarium is possible, each porthole permitting 
photographers to take pictures which will show as 
little of the inside of the tank as possible. Spectators 
can view the fish either from the passages within the 
walls or from a promenade, built along the top of the 
walls. Access to this promenade is provided by a 
staircase on the outside of the structure. 

The water is changed constantly by a pumping plant 
which occupies a portion of the space in the walls 
which is not needed for the passages. “Electrically 
driven pumps take the sea water from the filter wells 
about 50ft. away and pump it iato the tanks at the 
flume, so that it can run in either direction. The 
excess water is drained off by overflow pipes which 
carry the used water directly back into the sea. The 
capacity of the pumps is about 5 million gallons per 
day, which means that the water in the tanks is com- 
pletely changed about once in four hours. The interior 

















HARPOON 


HYPODERMIC 


of the tank has been provided with a decoration 
which imitates the natural ocean bottom as nearly 
as possible. About 20 tons of live coral taken from 
the Caribbean Sea is placed in the bottom of the 
tank, while sand and gravel on the floor provide a 
growing ground for varios types of seaweed. Inas- 
much as the tank has a continuous flow of running sea 
water, it was not considered necessary to take any 
special precautions to avoid the danger of the gunnite 
being dissolved and injuring the fish. 

An interesting accessory to the aquarium is a 
boat which has-been specially built to obtain speci- 
mens. These specimens range from small tropical 
fish which can be caught in pails or nets, to huge 
sharks, rays, and swordfish. It is particularly for 
catching the latter that the ship was built. In its 
general design it follows ordinary lines. Its pecu- 
liarity consists of a central section which can be 
flooded by opening doors in the stern just below the 
water level. This central section contains a cylindrical 
tank which is manceuvred by a travelling crane while 
inside the ship and by deck cranes once it has been 
pushed out. When the fish has been sighted, it is 








harpooned with a special type of harpoon which is, 
in reality, a large hypodermic needle. Within a 
minute after injection of the drug into the fish, it 
will be stunned and will float to the surface of the 
water. The tank is then pushed out of the stern and 
manceuvred by deck cranes so as to scoop up the fish, 
after which it is drawn back into the flooded central 
section of the ship. By this method the fish never 
leaves the water at all, so that danger of killing it is 
avoided. Pumps provide a constant supply of 





SPRAYING GUNNITE ON INTERIOR WALLS 


oxygenated sea water to the tank during transport. 

The nearest convenient port is Key West, at the 
southern tip of Florida, some 700 miles away. Rail 
transport is therefore necessary, although the 
aquarium is on the seashore. At this port the tank 
is emptied into a special railway wagon, consisting of 
a steel frame on which a canvas tank is hung. In 
this the fish can be transported, with changes of water 
about every hour, without danger of injury. At the 
aquarium, the fish is removed from the wagon in a 
small tank, operated by a crane, and the tank is 
lowered directly into the aquarium. 








Large Glass Bulb Rectifier 
Sub-Stations 


On Saturday, January 14th, the Evelyn Walk 
sub-station of the Shoreditch Borough Council was 
officially opened by the Mayor of Shoreditch, 
Alderman J. Abrahams, J.P., who switched on 
new plant consisting of two 2500-kW rectifier 
banks. Since the electricity department first 
adopted Hewittic rectifiers in 1924, it has carried out 
all the converting plant extensions with similar plant 
and will shortly have in service a total capacity of 
18,500 kW. The borough has a large D.C. load, con- 
centrated in an area of about 1 square mile, and is 
supplied by a three-wire D.C. network fed by a rotary 
converter sub-station and four Hewittiec rectifier sub- 
stations, although one is not yet in service. The 
Evelyn Walk sub-station, with a capacity of 7000 kW, 
and the Hearn Street 6500-kW sub-station rank as 
the two largest capacity glass bulb rectifier sub- 
stations now in use in the world, and among the 
three largest capacity rectifier sub-stations of any 
type in Great Britain. 

These sub-stations have 
installed as follows :— 


three rectifier banks 


Evelyn Walk: No. 1 bank ... 2000 kW. installed 1929 
No. 2 bank ... 2500 kW pe 1938 
No. 3 bank ... 2500 kW 1938 
Hearn Street: No. 1 bank ... 2000 kW 1930 
No. 2 bank ... 2000 kW 1931 
No. 3 bank ... 2500 kW 1937 


Each sub-station is supplied at 6600 volts, three- 
phase, 50 cycles, from the Central Electricity Board, 
or, alternatively, from the borough’s generating 
station at Whiston Road, which is a selected station 
under the South-East England Electricity Supply 
Scheme. The rectifier equipments supply 500 volts 
D.C. and feed into the outers of the three-wire D.C. 
network. The sub-stations are automatic, unattended 
and remote-controlled from the control room at the 
rotary sub-station at Coronet Street. Each rectifier 
bank consists of an induction regulator for voltage 
control, a 3/12 phase transformer, and a number of 
Hewittic bulb units in parallel. There are sixteen 
bulb units per 2000-kW bank and twelve larger bulb 
units per 2500-kW bank. 

The rectifier units are assembled in two-tier double 
bulb cubicles grouped facing each other with a gang- 
way between and a platform for the higher tier. 
This makes a compact arrangement requiring only 
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13ft. 4in. by lOft. floor space for each sixteen-unit 
2000-kW bank and 12ft. by 12ft. floor space for each 
twelve-unit 2500-KW bank. This area includes the 
gangway between, which gives access to all parts of 
the equipment. As only 3ft. head room is needed 
above the cubicles, the total height required is only 
the normal height for a sub-station of such capacity. 
Sach cubicle contains two rectifier bulb units, and each 
of these units comprises a bulb with its associated 
fuses and equalising coils and D.C. isolator in the 
main circuit, and an exciter unit and ventilating fan 
as auxiliaries. Each unit is accordingly self-contained 
and is arranged for individual isolation. The oil- 
immersed naturally cooled transformers for each 





rectifier bank have twelve-phase zig-zag windings 








distribution feeder switchboard is provided at each 
sub-station. 

The two sub-stations described are arranged for 
complete remote control from the main station at 
Coronet Street, and normally no attendance is pro- 
vided. Constant indication is maintained of the D.C. 
bus-bar voltage at the sub-station and of the current 
output of each rectifier bank, whilst pilot lamps indi- 
cate the position of switchgear and other equipment at 
the various sub-stations. Push buttons are provided for 
the individual control of each E.H.T. switch, induction 
regulator, reactor switch, and D.C. circuit breaker. 
Provision is made for the common closing of the 
three D.C. breakers and three reactor switches in 
each sub-station if required. The operation of the 








GLASS BULB RECTIFIER SUB-STATION AT EVELYN WALK 


on the secondary side and imeorporate inside the 
transformer tank the interphase transformers, 
auxiliary transformer, and fan choke control device 
pertaining to each bank. 

Voltage control on load is provided by an induction 
regulator associated with each rectifier bank con- 
trolling the primary supply into the transformer. 
These oil-immersed naturally cooled regulators are 
motor operated by push buttons from the control 
centre, and afford at any load, voltage variation 
between 480 and 520 volts D.C. 

On the primary side of each transformer there is an 
E.H.T. reactor, with an associated electrically 
operated circuit breaker to short-circuit it. The 





plant is switehed into service with this reactor in 


whole plant in each sub-station can be controlled 
by a single push button, a feature of particular value 
if restoring the plant to service after a general E.H.T. 
shut down. The overall efficiency of these rectifier 
equipments as confirmed on test is as follows :— 
Load Efficiency. 
Per cent. 
92-5 
93 
93 
92 
aia eg : iii) eel ues 
The equipments can withstand 25 per cent. over- 
load for two hours, and twice full load for one minute. 
In addition to voltage variation by the induction 
regulators off load, adjustment is available by means 
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D.C. DISTRIBUTION BOARD AT 


circuit to absorb the surge current on switching in 
to a dead network. The circuit breaker then closes, 
cutting it out of the circuit during normal service. 
In case of severe overload on the plant, the short- 
circuiting breaker opens, thus inserting the reactor 
and limiting the loading, so that the sub-station can 
remain in service at reduced voltage in spite of a fault 
of sustained overload. 

At each sub-station E.H.T. switchgear controls 
the incoming feeders and each rectifier bank. It is 
all electrically operated, and remotely controlled from 
the control centre. 

An electrically operated D.C. overload circuit 
breaker assembled on a panel on which are fitted out- 
put indicating instruments and isolating switches, 





controls the output from each rectifier bank.. A D.C. 





EVELYN WALK SuB-STATION 


of tappings on the transformer at plus and minus 
2}, 5, and 7} per cent. controlled by an off-circuit 
tapping switch. As the twelve-phase connections 
give a smooth D.C. output, no further circuits have 
been found to be necessary. No inductive inter- 
ference with wireless or communicating circuits has 
been experienced. 

Three 2000-kW rectifier banks in the sub-stations, 
representing almost half the plant, were installed in 
1929, 1930, and 1931, and have therefore now been 
in service ten, nine, and eight years respectively. 
During this time the reliability of the equipments 
has been consistently proved. None of the original 
bulbs have required even a slight repair. The space 
requirements compare favourably with any form of 
converting plant. 





Single-Cylinder Industrial Oil 
Engine 


For many years the engines used in ‘ Marshall ”’ 
tractors and road rollers, made by Marshall, Sons 
and Co. (Successors), Ltd., Britannia Iron Works, 
Gainsborough, have been well known for their relia- 
bility and simplicity of design. Encouraged by its 
successful applications for these purposes, the com- 
pany now offers the engine as an independent self- 

















SINGLE-CYLINDER INDUSTRIAL O1L ENGINE 


contained unit, suitable for a great number of indus- 
trial applications. 

Reproduced in the accompanying half-tone engrav- 
ing is a photograph of the new unit. The design is, 
as mentioned above, self-contained, and includes not 
only a foundation plate, driving pulley, fuel service 
tank, air, fuel, and lubricating oil filters, but also an 
exhaust system and a radiator of a design which is 
stated efficiently to cool the engine at its maximum 
rated power. To install the engine it is therefore only 
necessary to arrange a suitable foundation. 

Torque, B.H.P., and fuel consumption curves for 
the engine are reproduced in the line engraving here- 
with. Known as the type “T” engine, it is con- 


tinously rated at 20 H.P. at 700 r.p.m. The bore of 


Fuel in Pints per 8.H.P. Hour 
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CHARACTERISTICS OF INDUSTRIAL O1l ENGINE 


the single cylinder is 64in., and the piston stroke is 9in. 
It will be noted that the design is sturdy, and the 
manufacturers state that this form of construction is 
not so much a reversion to the standards of a previous 
age as an acceptance of the fact that substantial con- 
struction, in conjunction with careful manufacture, 
is likely to ensure reliability. 

Both crankshaft and connecting-rod are made from 
alloy steel drop forgings, heat treated. The crank- 
shaft runs on large double roller bearings, and has a 
diameter of 3}in. on the big end journal and 3}in. on 
the main bearing journals. At the big end of the 
connecting-rod the bearing is composed of centri- 
fugally run anti-friction metal, while the small end 
is fitted with a phosphor-bronze bush running on an 
alloy steel gudgeon pin. Heat-treated cast iron is 
used for the cylinder and piston. 

Lubrication of the internal working parts is 
effected by a Bosch gear-driven oil pump, which 
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circulates oil from the crankcase through a large filter 
to the oil sump. A claim is made by the makers for 
a low lubricating oil consumption, which is stated to 
remain constant throughout the life of the engine by 
reason of the design of the lubricating system. As 
the system measures out to each point of lubrication 
the requisite quantity of oil, increasing consumption 
with wear, it is said, cannot take place. Moreover, 
since the crankcase is dry, oil drainage is not neces- 
sary and dilution cannot take place. The oil filter is 
easily removed for cleaning. All exterior parts of 
the engine requiring lubrication are fitted with the 
Tecalemit high-pressure grease system. 

The injection system consists of a standard C.A.V.- 
Bosch governor-controlled fuel injection pump and 
a pintle fuel injector. For cleaning the fuel oil, a 
large exterior compound fabric filter is arranged. 
[It is readily removable for cleaning. For the com- 
bustion air a large oil-wetted fabric filter, stated not 
to restrict the air flow, is fitted. Thermo-siphon 
circulation of the engine cooling water is adopted. 
The radiator is made in four sections, each easily and 
independently removable for cleaning, and a fan is 
arranged to assist heat dissipation. The fuel tank 
capacity is 4} gallons. 

Supplied with a broad face pulley, the engine is 
suitable for driving a fast and loose pulley arrange- 
ment on the driven machine. Alternatively, direct 
drive can be adopted, for which a suitable coupling 
can be supplied, or D.C, generators can be driven by 
belts from the fly-wheels. In any application the 
governor control can always be adjusted by hand, 
enabling the engine speed to be varied between a 
very low idling speed and 700 r.p.m. 








132-kV Oil-Immetsed Reactors 


At the Ocker Hill C.E.B. sub-station, in the Centra] 
England Area, the General Electric Company has 
recently installed the three-phase bank of oil- 
immersed ironclad reactors shown in the accompany- 
ing illustration. The reactors are for use on a 132-kV 
grid feeder carrying on the three phases at full load, 
50,000 kVA. Designed for a reactance of 10 per 
cent., the normal full load current of the reactors is 
218 amperes, but they are capable of dealing with a 
short-circuit current of 2180 amperes and a short- 
circuit load of 500,000 kVA. Each phase winding 
consists of a continuous disc coil wound with paper- 
insulated copper strip and coils adjacent to the line 
are reinforced to give adequate protection against 
voltage surges. Static end rings are provided to 
assist the voltage distribution under surge con- 
ditions. A special laminated iron shroud surrounding 
the coils prevents the magnetic flux cutting the tank. 
Any shrinkage that may occur in the windings is 
taken up by automatic coil clamps, consisting of a 
plunger bearing on the coils and operated through a 
constant gradient cam by a clock type spring. As 
the cam is designed to be irreversible, no recoil is 
possible in the event of a short circuit. 

Each of the three phases is housed in a steel tank 
fitted with an oil conservator, breather, explosion 
vent, and Buchholz relay, together with the usual ther- 
mometer, gauge and valves. Before the reactors were 
despatched from the works they were tested at the 
high power test laboratory at. Witton. During the 
short circuit tests, gradually increasing loads were 
applied, and it was noticed that the “ hum ” from the 
reactors became less as the load increased towards the 
maximum. Thereafter the “hum” remained con- 
stant at its minimum audibility at any applied load. 





An inspection of the reactor after the tests showed that 
the forces compressing the coil stack had shrunk the 
windings by about #in. and the automatic non-return 
coil clamps had taken up this shrinkage. A more 
highly compressed coil was thus produced, and the 
turns and coil sections were less subject to vibration 
under the high stresses which océurred. 








A Multi-Burner Cutting Machine 


A MULTI-BURNER cutting machine, capable of 
making six cuts simultaneously, is a recent addition 
to the range of machines manufactured by Hancock 
and Co. (Engineers), Ltd., Croydon. Six exactly 
similar shapes can be cut out simultaneously from 
steel plate by this machine, which has a cutting area 





horizontal slides are of V formation, with ample 
adjustment for wear. 

The burners are of the remote control type with 
Bowden operation of heating, and cutting oxygen 
valves. A unit control is provided, giving simul- 
taneous operation for all burners. The control has 
three positions—off, heating, and cutting. 

The oxygen is supplied to the burners through a 
six-way distribution manifold and each burner hose 
can be instantly uncoupled from a self-closing coup!- 
ing. The combustible gas is fed through a six-way 
tank distributor, and each outlet is provided with a 
gas cock. 

The right-hand extremity of the front coupling 
bar carries the electrically driven universal tracer 
head with starting, stopping, and reversing switches 
and oxygen control lever. 

With this type of tracer the machine can be 
operated from a drawing or blue print from a wooden, 




















MULTI- BURNER CUTTING MACHINE 


for each burner of 30in. by l0in. It has a built-up 
frame, consisting of a bed-plate with two work sup- 
ports attached. The bed-plate carries two pedestals, 
on which are mounted two pairs of coupled hinged 
frames. The frames are coupled at the front ex- 
tremities, the centre joints, and also adjacent to 
the back pivots at the extremities of a second pair of 
extended arms. By this method of suspension short 
link frames ean be used, and consequently little 
ground space is occupied. The front coupling bar 
carries the six cutting burners, mounted so that each 
burner can be independently adjusted, vertically, 
longitudinally, or transversely. These adjustments 
are by rack and pinion and lead screw, so that each 
burner can be quickly and accurately set. The 
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IRONCLAD REACTORS 





or soft metal template cut to exact size, or auto- 
matically from a channel or strip aluminium tem- 
plate. In addition, straight lines and circles may be 
cut automatically. 

The drawing or template table is mounted on a 
bracket attached to one of the work supports, and is 
arranged to turn over, one side being of aluminium 
for drawings, and the other of wood for template 
fixing. 

A swinging tube support, provided to carry the 
oxygen and gas tubes and electric cable, prevents 
the possibility of them fouling the framework of the 
machine. 








An Automatic Emergency Closing 
Valve 


A SIMPLE, strong, and neatly arranged emergency 
closing valve is now being made by Hopkinsons, Ltd., 
of Huddersfield. The valve is of the double-balanced 
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EMERGENCY CLOSING VALVE 


type, and its closure is effected by the pressing of a 
button situated at any remote control station. 

The arrangement of the device may be seen in the 
accompanying diagram. A weighted lever A pivoted 
to the spindle serves to open or close the valve. The 
valve is normally held open by the catch B, which is 
connected to the lever and held up by a groove in its end 
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engaging with a stop C through the pressure of a 
flat spring. An electro-magnet D is arranged so that 
when the circuit is made it gives a sharp blow to the 
end of the catch and releases it from the stop C. The 
weighted lever then pulls it down to close the valve. 
In order to prevent hammer on the valve seats a shock 
absorber E, working on the dashpot principle, is con- 
nected to the opposite end of the lever A. Normally, 
the electric circuit is dead, and contact is only made 
when the push button is depressed. The valve is 
reset by hand by simply lifting the lever A to the full 
open position when the catch is re-engaged with the 
stop. 

The electro-magnet and trip mechanism is pro- 
tected from dirt and atmospheric conditions by a 
strong metal case and the system can be operated 
from any ordinary lighting circuit or storage battery. 








Motor-Operated Spring-Closing 


Switchgear Mechanism 


For use with oil circuit breakers, Switchgear and 
Cowans, Ltd., of Elsinore Road, Old Trafford, Man- 
chester, have introduced a new motor-operated 
spring-closing mechanism. In B.S.S. 116—1937 it 
is recommended that oil circuit breakers which have 
to deal with rated symmetrical breaking currents in 
excess of 10,000 amperes or when the three-phase 
breaking capacity exceeds 150 mVA, they should 
be operated from a distance by electrical or mecha- 
nical power. With the object that after the initiation of 
the closing operation the process may be independent 
of the operator, two electrical and one mechanical 
methods have been devised, and in accordance with 
these methods a D.C. solenoid, A.C. motor, or a 
spring is used. The first offers various advantages 
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CIRCUIT BREAKER WITH MOTOR - OPERATED 
SPRING-CLOSING DEVICE 


over motor closing. It employs a simple straight- 
forward drive, as compared with the more compli- 
cated arrangement employed in connection with 
plain motor closing. Where no auxiliary A.C. or 
D.C. supply is available, a spring-closing device has 
been employed. 

The new form of motor-operated spring-closing 
device devised by Switchgear and Cowans, Ltd., has 
been introduced to provide a closing mechanism 
which satisfies most requirements, and which embodies 
all the advantages of the three methods of closing 
mentioned. The equipment consists of three main 
parts, the motor for compressing the closing spring, 
a worm and pinion gear-box transmitting the drive 
from the motor to the spring compression mechan- 
ism, and the spring mechanism itself. The illustra- 
tion shows a 150-mVA breaker fitted with the new 
device. The motor is suitable for a 230-volt D.C. or 
single-phase supply, and has a normal rating in the 
case of a 250-mVA breaker of § H.P. When the 
spring is fully compressed, the stored energy is suffi- 
cient to ensure the breaker closure under fault con- 
ditions. Under normal circumstances, as the spring 
reaches the end of its travel an oil dashpot takes up 
any shock. 

Three alternative operating sequences are possible : 
As the circuit breaker closes, the motor is energised 
to reload the spring, which is compressed, and the 
control circuit is opened just prior to the closing point. 
After the breaker has opened, a further initiation 
of the supply by means of the remote push button 
releases the spring mechanism to close, when the 
spring is again reloaded to complete the cycle. 

The second type is arranged so that when the circuit 
breaker opens, a control switch closes the supply to 
the motor, which begins to reload the spring. As the 
spring is compressed and just before full com- 
pression the supply is cut off from the motor, when the 
circuit breaker can be closed again by depressing the 
remote push button. The third arrangement is 
generally similar to the last, except that the spring is 
only reloaded and the breaker closed when the push 





button is depressed and held in that position for 
approximately eight seconds. 

When developing the mechanism it was realised 
that a failure of the low-tension supply to the motor, 
or even a failure of the motor itself, is within the range 
of possibility, and provision has been made for the 
spring to be reloaded by hand. As shown in the 
illustration, an emergency handle for this purpose is 
fitted to the gear-box. When this handle is in use, 
the operator can ascertain the moment when the 
spring mechanism is fully compressed. The spring 
may be left in position until it is necessary to close 
the circuit breaker, after which one or two turns of 
the handle will release the spring to effect closure. 
Consideration has also been given to providing means 
for closing the circuit breaker by this emergency 
handle when the top plate is in the raised position, 
so that maintenance work can be carried out. In 
addition, an emergency manual operating handle is 
supplied loose, which would enable the operator to 
close the circuit breaker direct by hand in the very 
unlikely event of spring failure. A short circuit on 
the pilots cannot bring about operation of the closing 
mechanism. 








A New Drilling Machine 


A new drilling machine recently introduced by 
Alfred Herbert, Ltd., of Coventry, is shown in the 
accompanying engraving. Known as the type “C” 
Junior, it is of more simple design than the company’s 
standard type ““C”’ machines. It is available with 
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TWO-SPINDLE DRILLING MACHINE 


either one, two, three, or four spindles with hand 
feed, and is suitable for drilling holes up to }in. 
diameter in cast iron and jin. in high-tensile steel. 

The column of the machine is of stiff box section, 
and forms at its upper end a gear-box, on which is 
mounted the constant-speed motor for alternating 
or direct current. Three spindle speeds—460, 830, 
and 1430 r.p.m.—in the forward direction only are 
provided, the speed change being through sliding 
gears operated by a lever on the right-hand side of 
the gear-box. The sliding gears are mounted on 
heavy multi-splined shafts running on ball bearings 
and are lubricated by packing the gear-box with 
grease. A long internal sleeve is incorporated in the 
lower bearing cap through which the spindle emerges 
from the gear-box; this effectively prevents any 
leakage of grease through the bearing. 

The spindle, which is protected over the exposed 
portion by telescopic guards, runs in two widely 
spaced ball bearings carried in the spindle sleeve 
and is balanced by a weight inside the column. 
This method of balancing possesses the advantage 
that the loading is constant throughout the whole 
travel of the spindle. Hand feed only is provided 
to the spindle, and is by means of a lever-operated 
pinion engaging in a rack cut in the spindle sleeve. 

The spindle head is provided with vertical adjust- 
ment, and is guided by a tenon moving in a tee 
slot in a machined face on the column. A single 
lever-cperated locking bolt effectively locks the 
spindle head in position. | 





Heavy section vee-shaped guides on the base 
of the machine maintain accurate table alignment, 
and vertical movement is by means of: a worm- 
operated pinion and rack, the table being self- 
sustaining in all positions. 

Electrical equipment consists of a separate starting 
and stopping switch for each spindle and a main 
isolation switch for the whole machine. The whole 
of the wiring is enclosed in the column. 

A self-contained coolant pump and fittings can 
be supplied if required. The pump is of the centri- 
fugal type and is mounted in the tank at the rear 
of the machine. Cutting lubricant is returned from 
table to tank by means of a telescopic channel on 
the left of the table. 








SIXTY YEARS AGO 


William Howe.—In our issue of January 24th, 
1879, we recorded the death—on January 16th—of 
William Howe, in his sixty-fifth year. For many 
years he had been engineer to the Clay Cross Colliery 
Company, but he had made so few exertions to push 
himself into prominence that to many of our younger 
readers, so we wrote, his name would possibly be 
almost unknown. It is probable that to-day Howe’s 
name is better known than it was at the time of his 
death. Among students of the history of the loco- 
motive he is remembered for his claim to be the 
inventor of the “Stephenson” link motion. In 
recording his passing we gave our full support to that 
claim. The story as we told it brought in the names 
of Richard Roberts, Gray, Dodds, Carmichael, 
Crampton, Hawthorn, and Cavé, and their efforts to 
devise a gear which would permit a locomotive to be 
operated with a variable ratio of expansion and at the 
same time allow it to be reversed. For the most part, 
the devices evolved up to the year 1843 made use of 
four excentrics with rods ending in gabs which were 
lifted into or out of engagement with pins on rocking 
levers, one pair of gabs being engaged for forward 
and the other for reverse motion. This system, we 
stated, permitted little expansion and its amount was 
invariable. In 1843 Williams, of Newcastle, “‘ designed 
something resembling the fixed or Gooch link, but with 
excentric rods so short that the apparatus could 
not make a single revolution and nothing came of the 
idea.” In the same year Howe invented the 
“Stephenson” link. The invention was never 
patented, but it was brought to the notice of the 
Stephensons, who at once adopted it. Various 
attempts, we said, had been made to dispute the 
originality of Howe’s claim, but they had all been 
disposed of and some years before his death he was 
presented with a testimonial as the inventor of the 
link motion. We referred our readers to certain of our 
issues of 1870 and 1874, in which information on the 
subject had been given. ... The controversy regard- 
ing the invention of the link motion was not settled 
so simply and decisively as we implied. Williams was 
a young draughtsman in the employment of Robert 
Stephenson and Co. Howe at the same time was 
employed by the firm as a patternmaker. There seems 
to be no doubt that Williams originated the idea of 
employing a species of link. Howe himself admitted 
as much, but claimed that the idea was unworkable 
until he (Howe) made it so by adding rods between the 
link and the excentrics. The Testimonial Committee 
of 1870 was induced to issue its final appeal in a form 
in which Williams’ name was combined with that of 
Howe, a notable factor influencing it in that direction 
being George Robert Stephenson’s refusal to con- 
tribute to the testimonial so long as it ascribed the 
invention solely to Howe. Further evidence against 
Howe’s claim to be “‘ the inventor of the link motion ”’ 
was published in 1904 in the form of a statement by 
R. L. Whyte, who was in charge of Messrs. Stephen- 
son’s drawing-office round about the time when 
Williams and Howe were working on the idea. Two 
facts at least emerge with certainty from the con- 
troversy. In the first place, the Stephenson link 
motion was not invented by either George or Robert. 
Secondly, its invention was inevitable from the course 
of evolution followed by the gab gear, and had 
neither Williams nor Howe contributed to it, someone 
else about the same time would have produced it. 








Tue Late Mr. J. F. H. Couver.—We regret to have to 
announce the death on January 19th of Mr. J. F. H. 
Colyer, A.M.I.E.E., contract manager of W. T. Henley’s 
Telegraph Works Company, Ltd. Mr. Colyer, who 
would have been fifty in May this year, entered Henley’s 
service in January, 1905, as a junior in the contract 
department. He had his first experience of outdoor 
contract work in 1906, during a contract the company 
was carrying out at Devonport. In 1910 he went to the 
Barbadoes to take control of contract work for the com- 
pany and in 1914 and 1915 he was in Shanghai in a similar 
executive position. Among the outstanding contracts 
controlled by Mr. Colyer during recent years were some 
in South Wales, particularly for the Powell Duffryn 
Company, Belfast, G.I.P. Railway (India), Fulham, 
Brisbane, Central Argentine Railway, Cape Town, and 
many important contracts under the Central Electricity 
Board’s grid scheme. He was a director of the Holborn 
Construction Company and of the Antrim Electricity 
Distribution Company, and the Antrim Electricity Supply 
Company. 
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Rearmament and Export Trade* 





Ar a time when so much thought must necessarily 
be given by the majority of the directors and managers 
of engineering concerns in this country to the rearma- 
ment programme, it is indeed probable that, so far as 
engineering products are concerned, our export trade 
will suffer. That is my reason for choosing this sub- 
ject to-day, and-I suggest that we should definitely 
focus our attention in our various works to the 
problem of holding the desired balance. 

Without doubt we are all agreed that the mainten- 
ance and development of our export trade is doubly 
necessary at this time to enable the British nation 
to sustain the very heavy financial burden of the 
national defence programme. 

The engineering industry provides a very substantial 
item of export trade, and is, of course, the most likely 
to suffer, as it is the engineer who provides most of 
the armaments. 

The heavy load of expenditure on defence will 
either be slowed down after, say, two years, or during 
that period we shall use the war equipment which 
we have already prepared and need vast supplies in 
addition. 

We all pray that war will be avoided, and without 
doubt time is helping the policy of appeasement 
amongst the nations of Europe. 

Should the armaments not be used therefore, after 
this period of, say, two years, considerable develop- 
ments of our export trade will be badly needed, and 
in either case from the point of view of national 
finance, it is vitally necessary that the minimum inter- 
ference with our export trade should be allowed. 

In the “ Statement relating to Defence,” issued as 
a Government White Paper in March, 1936, these 
words appear :— 


“What we have to do is to carry through, in a 
limited period of time, measures which will make 
exceptionally heavy demands upon certain branches 
of industry and upon certain classes of skilled labour 
without impeding the course of normal trade... . 
The underlying principle is that each selected 
firm, while maintaining and developing its normal 
civil trade, will agree to use its organisation and 
commercial structure to set up some measure of 
munition production.” 


It was, however, found impracticable to carry this 
policy into effect without interfering with the pro- 
gress which was essential in the production of arma- 
ments, and Sir Thomas Inskip in the recent debate 
on November 17th, 1938, said :— 


“This policy has been long departed from, and 
for the simple reason that we have found that it 
was an undoubted impediment to the progress 
which should have been made in producing arma- 
ments.” 


During this same debate, however, both the Prime 
Minister and the Minister for the Co-ordination of 
Defence, referred to the importance of interfering 
with export trade only where it was unavoidable, 
though the Prime Minister also indicated that there 
might have to be more interference with export trade 
in the future. 

I would advocate that each engineering firm should 
make every effort to maintain the same proportion of 
export trade as, say, during the years immediately 
prior to 1935, and that any increase in their propor- 
tion of defence work should be at the expense of those 
orders obtained from the home market, or by an 
expansion of capacity, though due to severe recession 
in trade apparent in some works, this latter method 
will not be found necessary. 


BALANCE OF PAYMENTS: IMPORTS AND Exports 


Vast quantities of foodstuffs and materials for 
industry must be imported by the United Kingdom. 
The need for imported supplies of raw materials has 
been accentuated by the rearmament programme. In 
1937 our net imports of foodstuffs, &c., amounted to 
£420 millions, while our net imports of raw materials 
and articles mainly unmanufactured amounted to 
£280 millions. These classes of imported products 
made up not far short of 75 per cent. of our total net 
imports in 1937. 

These imports have to be paid for and the resources 
for such payment must be secured largely from exports 
of United Kingdom goods, which earn balances 
overseas :— 


Adverse 
Imports. Exports. Re-exports. balance. 
Millions. 
In 1937 £1029 £522 £75 £432 
In 1929 £1221 £729 £110 £382 


It is true that we have very considerable invisible 
exports represented by our shipping income, income 
from overseas investments, banking commissions, 
and so on, but these pay only for a minor part of our 
necessary supplies. Moreover, it is clearly not 
altogether satisfactory that we should depend on 
past investments for current needs. The more we 
are able to pay for current requirements by exports 
and services, the stronger position we are in. 

The efforts to develop our export trade are par- 
ticularly important at the present time, for in con- 





* An address by Sir Louis W. Smith, to the B.E.A., delivered 
on December 8th. From the Bulletin of the Association. 





trast with the years, before the slump in 1931 when 
a substantial credit balance was normal, we have had 
a debit balance in 1936 (18 millions) and in 1937 
(£52 millions). In the first ten months of this year 
the adverse balance on visible trade is only very 
slightly less than it was in the corresponding peri 
of 1937. As an example of our out of balance inter- 
trading we are to discuss later this afternoon at our 
Council meeting the matter of our trading relations 
with Finland. In 1937 Finland sold to Britain £22 
millions value in goods and bought £6 millions. 

The Secretary of the Overseas Trade Department, 
Mr. Hudson, when speaking on this question last 
week said :— 

“T am not going to suggest for a moment that 
it is not serious, and that if it deteriorated we 
should not have to take new steps.” 


Apart from considerations of the balance of pay- 
ments, export trade has always played a vital part 
in our industrial prosperity and development. In 
1924 it was estimated that 27 per cent. of our total 
production was exported. It is probably now appre- 
ciably less than 20 per cent. of the total. 


NaTuRE oF Exports 


Our exports must consist very largely of manu- 
factured and semi-manufactured goods. Apart from 
coal, our own natural resources are required at home. 

We have the immediate problem of redressing the 
present adverse balance of payments and also the 
long-range problem of providing for the continued 
growth of our export trade. In the solution of both 
we engineers must play our part, and though heavily 
engaged with the defence programme, it is, neverthe- 
less, essential that every effort should be made to 
maintain overseas trade. Once orders have been 
allowed to go to another country, trade can only be 
regained with the utmost difficulty and this point 
may well be of special importance in an industry 
where replacements of parts, familiarity with special 
types of machines, and so on, may influence future 
orders. 


How To STRENGTHEN OUR INDUSTRY’s INFLUENCE 
ABROAD 


At our last Council meeting a long discussion took 
place as to the advisability of the engineering indus- 
try being better represented as a whole when dealing 
with national matters, particularly those connected 
with the defence programme. 

Should a joint engineering Council, as outlined in a 
memorandum prepared by the Director, Mr. Bremner, 
be set up to represent the engineering trade as a whole, 
say, two representatives from each of the six or seven 
already well-established associations within our 
industry, I believe it would be helpful, not only in 
speeding up the armament programme, but also 
would assist in retaining and building up our export 
trade. 

Just as it is thought advisable by the Government 
to consult certain leaders of industry in a general 
sense, so I believe it is equally important that a 
small group of engineers should be set up who could 
quickly be consulted by the Government on both 
armament matters and export trade. 

When the Board of Trade were negotiating the 
American Agreement, they took more trouble than 
usual in consulting representatives of various trades 
which would be affected, and I believe most of us 
consider that the Agreement is a much better one 
than was generally anticipated. 

In passing, may I say it is not merely from the 
trade point of view that this treaty is an important 
achievement ? There has never been a time when 
the closest possible co-operation between England 
and the United States of America was more essential. 
The Agreement is, of course, confined to trade, but 
trade encourages mutual interest and brings about a 
better understanding. 

In engineering circles I hear considerable criticism 
of Government Departments. 

You do not, however, perhaps hear so frequently 
as I do criticism of the business man who may not 
have the guidance of any association, and who in his 
dealings with a Government Department frequently 
shows lack of understanding and perhaps no excessive 
patriotism. 

I do believe that when, for example, we are judging 
the deficiencies shown up in September last in our 
defence programme, the whole of the blame was not 
with the Service Department. In a totalitarian state 
all industry is under control as well as all labour, 
and therefore greater speed is obtained and the Service 


.| Department obtains in the shortest space of time what 


its expert advisers tell it is necessary. 

In our case much of the delay and many of the 
mistakes have been caused through lack of desirable 
co-operation between the Service Departments and 
the industrialist, and particularly in the engineering 
trade, where long experience and skilled knowledge 
are essential in order to obtain the most economical 
and speedy results. 

We hear of individual firms who may be well laid 
out for dealing with a certain product needed by the 
Government, but perhaps because they have no pre- 
vious experience, are nervous of proceeding, or may 
stand out for higher figures than another firm already 


‘manufacturing it is willing to accept. 


It is therefore necessary, in order to obtain speed 





and efficiency, for some body of men having first-hand 
knowledge to be eet up, to which such firms could state 
their case. 

Equally, an engineering firm may have very 
valuable export trade connections, using a plant on 


od | which the War Service Department lays envious eyes, 


and without probably the desirable investigation, 


‘that plant is taken for rearmament work and vital 


export trade is unfortunately lost. 

A joint engineering Council could well help to 
adjust such a matter, and intelligently hold the balance 
between the two needs, not only in the interests 
of the concern itself, but also in the interests of the 
nation. 

in engineering the very complexity and diverseness 
of the products make for us a bigger problem than 
perhaps in any other trade, but I believe that with 
goodwill and a certain amount of give and take among 
the representatives of the several engineering asso- 
ciations, it should be practicable to find twelve men 
who could do for the engineering industry what has 
already been well done in the iron and steel and 
chemical trades. 

The present Government, as has been recently 
shown, by setting up an advisory committee to advise 
them on armaments, has never been more keen to 
consult the trader, and they only limit their activity 
in this direction by avoiding, if possible, any waste 
of time and money which too large a number of 
counsellors might entail. 

The engineering industry is the one most affected 
by rearmament. It is therefore the more necessary 
for us to look forward and prepare for the time when 
such Government orders will no longer exist and to 
hold on to and develop to the utmost our overseas 
markets. 

We have at the moment a live personality at the 
Overseas Trade Department in Mr. Robert Hudson, 
and he is, I believe, fully aware of the great diffi- 
culties we are experiencing in regard to our export 
trade. In his speech last week he used these strong 
words when speaking of the inequitable German 
competition :— 

‘““ We have made a survey of all possible methods 
and the only way we see is by organising our indus- 
tries in such a way that they will be able to speak 
as units with their opposite numbers in Germany 
and say, Unless you are prepared to put an end to 
this form of treatment, unless you are prepared 
to.come to an agreement to sell your goods at 
prices which represent a reasonable return, then 
we will fight you and beat you at your own game.” 
As an example of what is taking place to-day, 

tenders were invited recently for an oil engine by 
the Indian Store Department. Lowest quotation 
from British firms, 37,000 rupees. M.A.N., Augs- 
burg, 22,000 rupees, a difference of approximately 
40 per cent., the latter a quite impossible figure 
without a large Government subsidy. 

Backed by such subsidies, a German traveller goes 
to a foreign country and asks what the lowest British 
price is, and then says, “ We will let -you have the 
goods at 20 per cent. less.” 

We are told also that the German Government are 
purchasing large quantities of foodstuffs from Central 
and South-Eastern Europe at prices considerably 
higher than the world prices. This year £10 per ton 
has been paid for wheat, when the Manitoba No. 1 
wheat was selling at £7 per ton on the London market. 
Obviously they obtain this pull on certain markets 
at the expense of their own people, whose cost of 
living is, of course, steadily rising. 

The Government strongly urge our various indus- 
tries to strengthen their organisations all possible, 
and if possible to come to agreement with their 
opposite numbers in Germany, or failing that to 
establish some sort of financial pool or fighting 
fund with which to assist those taking the contract in 
competition. 

Agreement, if obtainable, will, of course, be much 
less costly all round. The German method drives 
all natural economic trading out of such markets. 
When that has been finally achieved and monopoly 
secured, prices in both directions can be revised, and 
it will be indeed difficult to get those particular 
markets back again into British hands. 

The Overseas Department of the Board of Trade 
is doubtless of great service to many. I think its 
usefulness could be greatly extended. 

It is encouraging to have the Director of Overseas 
Trade attending our various industrial functions, | 
and he invariably gives us an exhilarating address ; 
but when one reads of Dr. Funk’s successful trips 
into the eastern part of Europe, and the consistent 
attack on the South American markets by Germany 
through their trade emissaries, one wonders whether 
if it were possible for the Director of Overseas Trade 
to spend some months of each year in overseas markets 
boosting British goods, we might not get an even 
greater benefit. 

Do we find also in every case the right man in the 
British consulate ? Are there not instances where 
heads of engineering firms go abroad and find that 
Germany and America may have more lively and 
experienced business men representing their Govern- 
ments than we have in our consulates ? 

Those matters, I believe, need attention, and the 
Board of Trade would welcome constructive criticism 
from level-headed, trusty, and patriotic leaders of 
our industry. 
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The days of individual management of industry 
are doubtless past. We must to-day have good team 
work of outstanding individuals. Let us utilise fully 
our associations, make them adequately representa- 
tive of all branches of our trade, and use our influence 
to bring about the closest possible co-operation 
between the Government Department and the indus- 
trialist, and thus enable the British engineer to con- 
tinue to hold on to his full share of the export trade 
and at the same time provide the country with its 
necessary defences in the shortest possible time. 








Forming Screw Threads by 
Grinding* 
By S. J. HARLEY, B.Se.t 

Early Historical Survey—Thread grinding has 
been pract:sed in quite a number of tool rooms for a 
considerable time, but for the most part it has been 
confined to the production of hardened steel plug 
and ring gauges, where its necessity was due to the 
inability of steel manufacturers to produce a steel 
that would harden to the required degree without 
distortion. 

The first machines were for the most part modified 
lathes on which the usual tool post and tools were 
replaced by the grinding wheel spindle, which was 
generally inclinable to suit the normal helix angle of 
the thread to be cut. The process was extremely 
lengthy and entailed a great deal of preparation in 
the way of wheel dressing to obtain the correct 
thread form. The number of devices for this purpose 
was legion, but all followed the same principle, and 
even to-day the simpler type of wheel dressing 
units fitted: to thread grinders employ the same 
features as those used on the oldest machines. 

Fig. 1 illustrates the most primitive type of 
dressing device. It consists of a plate located 











Fic. 1—Primitive Type of Dressing Device 


between centres supporting a sliding diamond 
holder, and having a series of accurately spaced 
holes into which are located pegs. These pegs act as 
bearing pins and determine the angle at which the 
diamond holder can slide as the latter is passed 
across the wheel face. The operation is repeated on 
the other face of the wheel so that a single-pointed 
wheel is produced with or without a sharp crest. 
This method was quite satisfactory where U.S.S. 
or 8.1. forms without radii at root or crest were 
concerned, but when Whitworth forms had to be 
ground, or S.I. forms with radiused roots, it was 
necessary to evolve some other method or include 
supplementary operations. 

A device was then designed which was able to 
produce the two angular flanks whilst the additional 
angular dispositions of the diamond slide enabled 
the crest radius or flat to be formed without removing 
the device from the machine. The fixture consists 
of a bracket carrying the diamond slide, which can 
be oriented about the central pivot of the adjustable 
protractor. Adjustable stops and an accurate 
vernier scale are included to enable fine readings 
and adjustments to be made and repeated. In 
addition, a microscope with a graduated objective 
scale permits of fine adjustment to the diamond. 
The latter advantage enables fairly accurate radii 
to be trimmed on the wheel apex. The term “ fairly 
accurate” is employed as it is exceedingly difficult 
to locate correctly the diamond cutting point centrally 
with the pivot line of the device, and the .accuracy 
obtained mainly depends on the skill of the operator. 
As in the first instance, this device could not be 
employed in other than the vertical position, whereas 
the wheel was invariably inclined at the helix angle 
of the work. Nevertheless a great step forward 
was effected by this arrangement. Fig. 2 shows 
the method of tracing the diamond across the apex 
of the wheel in a series of tangents in order to obtain 
the necessary radius. 

The use of the new truing device was also more 
or less confined to U.S.S. or S.I. threads and, of 





* Institution of Mechanical Engineers, January 20th. 
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course, trapezoidal forms. The Whitworth, B.A. 
Cycle, electrical, rope, and similar threads were still 
difficult to produce. They were ground by a 
laborious method utilising the type of dresser just 
described, in conjunction with a simple type of 
crushing roller. The wheel was dressed to the 
correct angle, with the crest radius, and the work 
ground to the correct root and effective diameters. 
The outer diameter was left during this operation, 
the thread form thus having a flat top whilst the 
flanks and roots were correct. A series of rollers, 
usually called crushers, were mounted between 
centres parallel to the axis of the dressed wheel. The 
width of the latter did not exceed three-quarters 
of the distance between the threads at the major 
diameter of the work. The crushing rollers are 
usually about 4in. diameter and have crests 
machined to the correct radius required at the crest 
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Fic. 2 Fic. 3 


of the thread to be cut. Where this radius was 
fairly big, two or more crushers were employed 
to break down the wheel prior to the final dressing 
operation. The wheel was located with the crusher 
apex central with the flat and was gently rotated 
by hand whilst the crusher was firmly, but not 
harshly, forced into the periphery (Fig. 3). The 
next operation was to replace the work in the 
machine, carefully locating the grooved wheel 
relative to the thread already ground. The radius 
was then ground, ensuring that it was correctly 
tangential with the flanks already produced. 

The Grinding of Full Whitworth Profiles in One 
Operation.—The foregoing methods of thread grind- 
ing had become more or less established practice 
during the years preceding 1930, and it will be 
obvious that they did not favour the extension of 
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Fic. 4—Diamond Truing by Pantograph 


thread grinding to commercial work. At about this 
time certain establishments were experimenting with 
diamond truing by means of pantograph reproducers 
and various ingenious methods were being patented. 
They all relied on a former made of hardened steel 
and a diamond and stilus for use with the former. 
The former (see Fig. 4) was made about twenty-five 
times the size of the thread to be cut, and the stilus 
had, of course, to be twenty-five times the size of 
the diamond used. 

Existing thread grinder design had to be com- 
pletely revised and the most striking modification 
was in regard to the position of the lead screw, so 
that it could be most effectively employed as regards 
accuracy and wear. The natural position is central 
with respect to the slide ways of the table. Gradually 
the modern thread grinder took form. The advent 
of the pantograph brought with it the more universal 
use of the compact projector. This was necessary to 
enable the operator to obtain the correct shape of his 





stilus by projection. The projector, hitherto confined 
to the control rooms of factories, now became part 
of the workshop equipment, and measuring equip- 
ment naturally followed. 

The pantograph was then giving accurate results, 
but it could only produce a single ribbed wheel that 
had to be frequently re-dressed. As the grinding 
wheels improved in quality better results were 
obtained, but thread grinding was still not suitable 
for production workshops. 

Further Development to the Multi-ribbed Wheel.— 
It may perhaps be said that the demand for micro- 
meters with hardened screws first made possible 
production thread grinding. Micrometers had pre- 
viously been manufactured with cast steel screws, 
and with the anvil end hardened. The manufacture 
of the threaded end presented little difficulty, but 
the nut had to be tapped and the taps made in the 
soft state, and subsequently hardened and lapped. 
A small machine was designed incorporating a 
multi-ribbed wheel dressed by means of a V-shaped 
diamond and a micrometer screw adjustment. The 
diamond was forced into the wheel to the correct 
depth and withdrawn. It was then removed along 
the wheel face a distance four times the pitch of the 
thread and again forced into the wheel, the whole 
wheel face being thus profiled by the diamond. The 
wheel then presented five or six ribs to the work, and 
in place of six or seven separate cuts threads could 
be ground in one pass of the wheel across the work. 
Micrometer screws could now be ground from the 
solid hardened blank within limits of less than 
0-000lin. inaccuracy in a length of 1l}in.‘in approxi- 
mately ten minutes each. 

Development of Means for Multi-ribbed Wheel 
Forming.—Whitworth thread forms were again the 
great impediment to the development of thread 
grinding for general production purposes. Improve- 
ments in the manufacture of thread caliper gauges of 
the Wickman type opened up new possibilities. The 
anvils for these gauges had hitherto been produced 
in extremely accurate, but slow, machines, but they 
also had to be hardened. As with thread gauges, both 
of the plug and ring types, Wickman anvils distorted 
in hardening. A machine was devised having an 
accurate lead screw, a single wheel of special shape 
with a radius carefully matched to the pitch to be 
cut, and a specially developed cam and stilus. With 
this machine it was found that the anvils could be 
ground to the thread profile to an extremely fine 
degree of accuracy. For some time the possibilities 
were not fully explored, but it was presently realised 
that if the anvil were replaced by the grinding 
wheel, and the wheel by a correctly shaped diamond, 
a multi-ribbed wheel of great accuracy could be 
produced with comparative ease. 

An experimental machine was made comprising 
a massive base plate with a cross slide to which 
was fitted a cam, lead screw and nut, a diamond, 
and a driving handle. With this rather clumsy 
arrangement results were obtained that more than 
satisfied expectations. A further machine was then 
produced which included a modified version of the 
new patented multi-wheel truing device. The lead 
screw, cam, diamond, and micrometer slides were 
retained. All types of threads except Acme and 
square could be satisfactorily produced by this 
machine, which was put into service at a large aero- 
engine factory and has been producing high-class 
work for the last six years. 

The new method was now tested for gauge pro- 
duction and a smaller type of machine designed, 
incorporating the truing device as _ previously 
employed. In this case, however, the results were 
not so good. The production of hardened and 
ground screw thread gauges entails greater precision 
than aircraft work. Flank angles are limited to 
closer tolerances. Radii, depth of thread, pitch, and 
all the other factors multiply the difficulties. 

Conclusions Leading to Final Development.—After 
exhaustive experiments the following conclusions 
were reached :—(1) The use of the new type of 
dresser demanded that the profile of the wheel should 
be dependent on the pitch of the lead screw of the 
machine ; (2) the wheel must be profiled on a plane 
parallel to the axis of the work when the wheel is set 
to the correct helix angle; (3) provision must be 
made to rectify any slight inaccuracies of set up in 
the cam, machine, &c. These considerations led to 
the transfer of the truing device to the front of the 
wheel instead of the back, and manual operation 
was eliminated by the necessity of driving the cam 
from the work head of the machine in conjunction 
with the movement of the table at the correct rate 


past the wheel. This led to the incorporation of the 


truing device into the tailstock of the machine proper. 
Gradually the machine was becoming completely 
self-contained, for it was found that the wheel and 
work speeds usual in grinding machines were entirely 
inadequate for thread-grinding processes. 

Specially designed motors with their requisite 
generating sets and speed-control units were added. 
The machine finally evolved has a capacity of 20in. 
between centres, and will swing a workpiece of 
8in. diameter. A length of 19in. can be thread- 
ground and the wheel can be re-dressed without 
removing the work. Side adjustment of the work 
to the wheel can be made when resetting threaded 
work in the machine. Internal or external work, 
cylindrical and taper threads, plain or relieved taps , 
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with either parallel or spiral flutes, can be ground on 
the machine. The work speed is infinitely variable, 
between bottom and top speeds, whilst the wheel 
has two ranges, one for dressing and the other for 
grinding, the latter being infinitely variable between 
top and lower speeds so as to enable a wheel of 
minimum diameter to run at any effective speed. 
There are also various devices to facilitate rapid 
operation. When required, a corrector bar is fitted 
to enable long or short pitches to be cut, and this, 
coupled with the fact that the wheel is profiled 
according to the pitch to which the machine is 
geared, by the actual lead screw, enables absolute 
consistency and a high degree of accuracy to be 
assured. 

The truing device had now reached as near. per- 
fection as could be expected, and did not alter 
appreciably for some time. It would be perhaps 
advisable here to describe its motions in conjunction 
with that of the machine. For every thread cut on 
the work, the work head must make one complete 
revolution, whilst the table must traverse the cutting 
tool or wheel a distance equal to one pitch of the 
thread. During the truing of the wheel a diamond 
with a ball point of fixed dimensions is fed across 
the wheel face at a predetermined speed by the 
action of the lead screw. At each revolution of the 
work head to which the diamond is fixed, a cam of 
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Fic. 5—Acticn of Truing Diamond 


correct profile causes the ball point to trace on the 
wheel the profile, in annular grooves, of the thread 
to be cut. This action is illustrated in Fig. 5. Grind- 
ing wheel manufacturers were now producing wheels 
capable, for example, of grinding up to 8000 screwed 
studs per dressing. 

New Technique for ‘“‘ Shouldered’’ Work.—Further 
experiments were now made, not to produce more 
accurate work, but to grind threads ending close to 
the shoulders. A new technique was required and 
thread milling seemed a probable solution. Many 
experiments with plunge-cut grinding were made, 
but without much success. Finally, it was realised 
that until grinding wheel manufacturers could pro- 
duce new wheels for this class of work, other methods 
of truing must be adopted, and thus the old method 
of crushing returned, though in a different form. 
The truing device had now provided a means whereby 
a perfect thread form could be produced on the 
wheel, and this could be reproduced on a hardened 
steel roller. If the latter were made wide enough and 














Fic. 6 


Types of Crushers 


provided with sufficient grooves, it could be made 
to impress these back again on to the wheel. Two 
types of crushers are illustrated in Fig. 6. 

The use of the rolling method of dressing the 
wheel did not greatly increase the number of pieces 
which could be ground between dressings as compared 
with the old method of truing. There was an 
increase, however, due to the structure of the face of 
the wheel caused by crushing. The texture proved 
to be more open with freer cutting. The principal 
advantage lay in the fact that to re-dress a wheel 
by rolling requires but a few minutes, whereas 
previously up to one hour might possibly be required. 
In the first instance, manual operation was employed 
to rotate the wheel at the low speeds required, 
but ultimately automatic operation at low speeds 
was made possible by the inclusion of automatic 
reduction gear. A new wheel can now be dressed 
and made ready for use in as short a period as ten 
minutes from the moment of dismantling the old 


minutes. In effect, the difficulties of plunge-cut 
grinding or thread grinding by the. thread milling 
process have disappeared. 

It can be safely stated that no machine has made 
so much progress in so short a period as the thread- 
grinding machine. The modern machine is capable 
of competing favourably with any other type of 
threading machine, even on non-ferrous work. 
Designs are existent for the economical production 
of most of those threads which are required for lead 
screws, feed screws, worm hobs, &c. Here, again, 
the original methods have been retained, but the 
units carefully redesigned to render them simple and 
rapid in use. 

The machines hitherto described were mostly 
fitted with attachments for internal ground threads. 
Special machines for this purpose, however, have 
now been developed. 

Details of Production.—Thread grinding machines 
of different makes vary in their method of operation. 
Some favour the older method of single-wheel opera- 
tion. These machines operate mostly on what is 
known as the high work-speed and light-cut method. 
Work speeds approach very nearly the standard 
cylindrical grinding speeds for the same materials 
to be ground. In such cases the time is generally 
calculated on the unwound length of thread to be cut. 
From this can be computed the time per cut, to 
which should be added the time to return the wheel 
to the starting point. Usually light cuts of about 
0-010in. are taken, and this will permit of the total 
number of passes to be calculated, thus giving the 
total time per thread. A further allowance should be 
made for dressing the wheel if provision for automatic 
dressing is not made on the machine. 

Where multi-ribbed wheels are concerned, it is 
usual to allow one pass of the wheel over the work 
for all threads down to ten turns per inch, and two 
passes for threads coarser than this. The rate of feed 
usually employed is approximately 18in. per minute 
for straight-over grinding, this being the unwound 











Fic. 7—Example of Thread Grinding 


thread length. To compute the time, the unwound 
length of the thread plus an extra length equivalent 
to the width of the wheel should be divided by 
the feed per minute. In actual operation the latter 
may vary between l5in. and 30in. per minute, 
depending on wheel, material, and coolant. For 
plunge cutting, the basic figure is, for small work, 
between 3in. and 5in. per minute circumferential 
speed of the work, and for large work, from 7in. to 
10in. per minute. The unwound length of the 
thread is not considered, as the whole length is 
ground at one pass and in one revolution. Deep 
threads, however, often require two passes in order 
to maintain accuracy. It will be obvious that during 
plunge cutting the crest of the wheel threads takes 
the bulk of the material from the work and therefore 
wears faster than the base. Several methods exist to 
obviate the frequent re-dressings that would be 
required if the machining were performed in a 
straightforward manner. 

Tandem wheels may be employed. This method 
utilises two wheels spaced sufficiently far apart to 
avoid interference between either wheel and the 
work whilst one is cutting. The wheels are about 
jin. apart; the right-hand wheel rough grinds 
the thread, after which the piece is moved rapidly 
to the left-hand wheel which removes the final 
few thousandths and produces an accurate finish. 
Alternatively, the work may be rough ground 
on one machine and finish ground on another. In 
this case it is necessary to “synchronise” the 
positions of the wheels relative to the centres or 
fixtures for holding the work. Aero-engine cylinders 
are ground in this manner. These are 180 mm. 
in diameter and have a 2-5mm. thread 38 mm. 
long, with a tolerance of +0-00lin. on the effective 
diameter. The actual total production time is 
fifteen minutes per cylinder; two machines are 
used, giving an output of eight cylinders per hour. 

A further method employs a number of driving 
carriers in which the workpieces are held. The batch 
of pieces is rough ground, and without removing 
the carriers is reground to finish size after re-dressing 
the wheel. The time saved by obviating re-dressing 
after every few pieces amply compensates for the 





An example of thread grinding is shown in Fig. 7. 


Coolants Used in Thread Grinding.—Various 
coolants are used in thread grinding, different 
materials requiring different coolants, and the 


methods of operation also require modifications in 
the coolant selected. For grinding high-speed steel 
gauges or taps soluble oil and water may be used 
with advantage, whilst potassium chromate gives 
excellent results. These liquids should preferably be 
projected with considerable velocity at the contact 
point of wheel and work. Where considerable 
material has to be removed, soluble oil appears to 
have an adverse effect on the cutting capacity of the 
wheel, and potassium chromate gives a freer cutting 
action. This solution, however, does not appear to 
find favour with operators as it acts on some skins 
as an irritant, although certain substances like 
“* Lanoline ” counteract this action. Plain soda water 
appears to be as clean cutting as most, but this 
will not permit the crushing process to be so effectively 
carried out. It is a good coolant for hard materials. 

For the softer and tougher materials where a good 
quantity of stock is to be removed at high speeds, 
heavy oils have been found to be highly suitable. 
These, however, must have a high flash point, other- 
wise the heat generated in removing stock, especially 
by the plunge-cutting process, will cause a cloud 
of fumes to envelope the machine. The danger with 
these oils is the acidity of the fumes, which will 
attack the machine and, more especially, the elec- 
trical equipment. Where oils that tend to fume are 
employed, it is advisable to fit suction equipment to 
remove the fumes from the machine. 

Wheels Used in Thread Grinding.—As mentioned 
earlier, the manufacturers of grinding wheels have 
been faced with a new problem in producing a wheel 
of very fine texture having free-cutting qualities. As 
a general guide, it may be said that for coarse pitches 
a grit size of 180, for medium pitches a grit size of 
220, and for very fine pitches a grit size of 280, may 
be used. The hardness of thread grinding wheels 
varies between a hardness of K and O in the Norton 
scale of hardness, and as a general guide the softer 
the material to be ground, the harder should be the 
wheel chosen. 

Thread grinding presents a critical test of the 
performance of grinding wheels, and it would appear 
that to secure exact repetition of results, the present 
gradings of wheel hardness and quality are not 
sufficiently fine. Facilities for very fine variations of 
wheel speed are therefore of great advantage. Slight 
variations of circumferential speed vary the per- 
formance of a grinding wheel considerably, and by 
intelligent use of this device the optimum surface 
speed for any wheel for any‘ particular job can be 
found. Furthermore, when that speed has been 
found, it can be maintained throughout the life of 
the wheel by a slight increase of the spindle speed 
as the wheel is reduced in diameter. 








New Reception Room at Park 
Works, Huddersfield 


FoLLowine the replanning and reorganisation 
which has been going on at the Park Works of David 
Brown and Sons (Hudd.), Ltd., for some time, 
the worm gear drawing-office, adjacent to the main 
entrance, has been converted into a handsome 
reception room. Here is housed a fine collection 
representative of the products of the firm, of which 
we found the historical section especially attractive, 
for besides reflecting the long history of the organisa- 
tion, it traces the progress made in gearing over a 
period of nearly 120 years. Strange as it may seem’ 
to those who think that gear cutting, especially when 
associated with spiral bevel gears, is a comparatively 
recent innovation, there are, nevertheless, to be seen 
in this section machine-cut straight and spiral bevel 
gears and spur gears which were produced by Mr. 
J. G. Bodmer about the year 1830. A _ photo- 
graph of the actual machine on which these 
were cut is also to be seen, and this machine in its 
day was truly unique, in that all the early types were 
produced on it. 

With regard to the cutting tools used in the pioneer 
stage of gear cutting, actual examples of the earliest 
form of segmental gear milling cutters are on view, 
together with two of the earliest types of hobs, which 
are very rare to-day on account of their being relieved 
by hand. Machine-cut gears were not, however, at 
this stage in general production, and were over- 
shadowed by cast and mortice gears which imposed 
no limit on size and pitch. 

The tooth profiles used were of particular interest, 
being indicative of the early search for the ideal. 
In these particular examples a deep tooth cycloidal 
form seems to have been adopted, but much of the 
experiment at the date consisted of the selection of 
various rolling circles, and the disadvantages of the 
use of the epicycloid and hypocycloid were appre- 
ciated; attempts were made to overcome them 
by adjustment on the rule of thumb prin- 
ciple, resulting in a number of proprietary 
shapes. They were frequently regarded as hidden 
niysteries and selling pomts. The firm, which 
has now been established nearly eighty years, 








wheel, whilst re-dressing takes no more than two 





extra cost of the work carriers. 


was started by the late Mr. David Brown as a 
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patternmaking business, and patterns for these types 
of gears were made. 

Examples of early moulding blocks which are dis- 
played in the reception room were used for :— 


(1) Cast tooth bevel pinions with cycloidal teeth 
(1864). 

(2) Old type cast spur gears (1856). 

(3) Straight bevel gear wheels with “G” teeth 
(1874). 

(4) Cast tooth double helical bevel pinions (1882). 

(5) Cast tooth worm wheels, an 

(6) Rolling mill pinions with cycloidal teeth. 

Early examples of patterns are also to be seen for 
such gears as staggered tooth spur type rolling mill 
pinions and cast worms. 

As more and more attention was concentrated on 
the requirements of gearing, the firm, in its early 
stages, also installed machinery for the accurate 
spacing of gear teeth, and the gears themselves began 
to be manufactured and not only the patterns. By 
1890, although cast gears were being produced in 
large quantities, it was becoming clear that gears 
could be much improved by machining the teeth, and 
in that year the first machine for the cutting of gears 
was installed. Thence onwards the gear shop became 
of ever-increasing importance, so that it completely 
outgrew the patternmaking side of the business, and 
in 1902 the present Park Works were set up. 

The progress made from that date to the present 
day can readily be seen by comparing the early types 
of gears in the historical section with the modern 
precision cut gears displayed in other sections of the 
reception room. 

Messrs. David Brown inform us that they do not 
intend that the exhibitions shall remain permanent 
in its present form, as they propose to change many 
of the exhibits from time to time. 








Test on Boilers at Barton Power 
Station 


By courtesy of Mr. H. C. Lamb, M. Inst. C.E., 
M.LE.E., M.I. Mech. E., Chief Engineer and 
Manager of the Manchester Corporation Electricity 
Department, we are able to publish the following 
results of the official test carried out on No. 14 boiler 
at the Corporation’s Barton Power Station. This and 
another similar boiler were supplied by Simon- 
Carves, Ltd., Cheadle Heath, Stockport, and form 
part of the extension to the power-house opened on 
May 10th, 1938. 

The working conditions on which the design of the 
boilers was based, and the performance figures and 
efficiency guaranteed by the makers under those con- 


ditions were as follows :— 

Continuous actual evaporation 200,000 lb. of water per hour 

Blow-off pressure in main steam 
drum... ... ... .. «+. 4201b. per sq. in. gauge 

Working pressure in main steam 
drum... ... ... «+. «+» 400 1b. per sq. in. gauge 

Working pressure at boiler stop 
valve outlet ... 

Total temperature of steam at 
boiler stop valve outlet 

Temperature of water leavi ing 
feed water pipe range 

Pressure of water in "feed. range 
at 128 O.D. in boiler-house ... 

Gross calorific value per lb. of 


375 lb. per sq. in. gauge 
855 deg. Fah. 
300 deg. Fah. 


450 Ib. per sq. in. gauge 


fuel . to --- 11,500 B.Th.U. 
Ambient air temperature... --- 90 deg. Fah. 
CO, in combustion chamber ... 14 per cent. 
CO, at air heater outlet ... 124 per cent. 
Temperature of waste gases at 

air heater outlet ... . 240 deg. Fah. 
Overall thermal efficiency under 

the above conditions . 84-5 per cent. 


The fuel was given as mainly Lancashire slack, 
dry and/or washed, to the following analysis :— 


Varying 
between. Average. 
Volatile matter 23 ~~ = 
percent. . 31-38 te 35 
Ash (on dry coal), per cent... 5-21 ix 10-5 
Moisture (as fired), cent. 8-15 oe 12 
Sulphur content (as ; dred), per 
a ee 0-8-1-9 eee 1-3 
Ash fusion temperature 
(approximately), deg. Cent. 1,250-1,400  ... 1,325 
Calorific value (as fired), 
BROAN, ney Suet cae’ ob AO O-Laeee 11,500 


Each boiler incorporates water-cooled combustion 
chambers and the makers’ “ Twin-Flow ” system of 
circulation, and has a total heating surface of 79,511 
square feet, which is made up as follows :— 

Square feet. 


Tri-drum convection zone 5 tee oe 18,457 
Combustion chamber walls... ... «0. 2,984 
oe ea EE ae Ue ea es re ee eae 7,650 
Economiser 2 as GEE amet 'guseronnng 14,820 
Air heaters (two) | 35,600 


The official twenty-four-hour test on No. 14 boiler 
was carried out on June 29th and 30th, 1938. Since 
it will be interesting to engineers and steam users to 
compare the calculated and guaranteed performance 
with that actually achieved in service, the results are 
given in full below :— 


Fuel. 
Type . dae?) 056! Seine an Bedford dry slack 
Total quantity used <r eee 606,480 Ib. 
Quantity used per hour ... 25,270 Ib. 


Average thickness of fires 
Calorific value as fired 


6}hin. 
11,270 B.Th.U. per Ib. 











Analyste. 
Proximate. Ultimate. 

Per cent. Per cent. 

Moisture ... ... ... 9-3 Moisture ... 9-32 
Volatile matter . os 34-2 Carbon 62-40 
Fixedcarbon ... ... 50:3 Hydrogen ..... 4-28 
Absoluteash ... ... 15:5 Sulphur ... ... 1-59 
Nitrogen te. 1-15 

Total (dry basis) ... 100-00 Oxygen ... ... 7-21 
AMD ii as cs ee 

Total ... ... 100-00 


Ash and Clinker Analysis. 
Per cent. 
Combustible ... re iS oaks aE ae ee 
Fe Re ae Om TAT nm were 
Flue Gases (by Volume). 
Analysis of dry flue gases : 


Boiler Air heater 
outlet, outlet, 
per cent. per cent. 
14-90 12-46 


Average CO, ... ... - 
Average oxygen bes 4°82... 6-66 








Average nitrogen (by diff. ) 80-89 80-88 
100-00 100-00 
Deg. Fah. 
Average temperature leaving boiler ... .... 707 
Average temperature leaving economiser ... 444 
Average temperature leaving air heater ... 240 
Mean specific heat leaving air heater ... ... 0-24 


Air and Draught. 


Average temperature of cold air to heater,deg. Fah. 92 
Average Coonerenten? | of hot air at heater wena, 








deg. Fah. . , 350 
Average temperature rise of air, , deg. ‘Fah. 258 
Average eng of hot air in stoker wind box, 

deg. Fah. ae oon 5 oon SAB 
Draught at gas exit from air heaters, ir in. W.G.... ... 8-81 
Draught at gas exit from economiser, in. W.G. Sos 5-55 
Draught at gas exit from boiler, in. W.G.. 2-04 
Draught over fires, in. W.G. ab, PELE od 0-10 
Air pressure under grates, in. W.G.. ne 1-31 
Units used for two forced draught fans, kWh... ... 99-7 
Units used for one secondary airfan,kWh ...._ ... 20-2 
Units used for two induced draught fans, kWh --. 212-2 
Units used for two stoker motors,kKWh . sod 1 rae 3-7 
Units used for two air heater motors,kWh ... ... 2-7 

338-5 

Feed Water. 
Total « tity evap d (by venturi), Ib. 4,980,700 
Quantity evaporated per hour, Ib. ae 207,500 
Temperature of feed to economiser, deg. Fah. ... 301 
Temperature of feed to boiler,deg. Fah. ... ... 390 
Temperature rise across economiser, deg. Fah. . 89 
Steam. 

Gauge pressure in drum, Ib. per sq. in. 398 
Gauge pressure at boiler stop valve, lb. per sq. in. 363 


Absolute pressure at boiler stop valve, Ib. ee 











sq. in ‘ 378 
Temperature of saturated steam, deg. Fe cc 448 
Temperature of superheated steam, deg. Fah. 862 
Degree of superheat, deg. Fah. ... 414 
Heat added to steam (boiler, superheater, and 

economiser, B.Th.U. per lb. 7 1,184 

Deductions. 
Heat transmitted per square foot of heating surface 

per hour: 

pS ee ER, Ace 

Superhipaeeily WT. oes be oes. ext eee ook BEES 

Economiser, B.Th.U. .. -- 1246 

Ww cight of fuel fired ie square foot of ; grate per ‘hour, 

Ib. 47-5 
Water evaporated per pound of fuel as fired, gee 8-21 
Water evaporated per square foot of boiler heating 

surface per hour, lb. 9-67 
Equivalent eva ration from and at 212 2 deg. Fah. 

per pound of fuel as fired, Ib. . 10-01 
Factor of evaporation ... SOG Ts OS Bh 1-22 
Air used per pound of fuel as fired, Ib.. 10-16 
Air uscd ee per pound of fuel as s fired, 

Ib. ° 8-43 
Ratio of air used to air theoretically required ; 1-205 
Theoretical weight of om per pound of fuel as s fired, 

Ib. 9-43 
Actual weight of gases per pound of fuel as ‘fired, Ib... 11-78 

Heat Account. 
B.Th.U. per 
Ib. pate Per cent. 
Heat transferred to water in boiler tes 

pound offuel ... .. 7,011 62-21 
Heat transferred to steam in super- 

heater per pound offuel ... ... 1,978 17-55 
Heat transferred to water in economiser 

per pound offuel ... ... .. Nee «2 6-49 
Efficiency of unit ... 9,720 86-25 
Heat carried away by dry products of 

combustion ° 443 3-93 
Heat lost by unburnt carbon in ashes.. 94 0-83 
Heat lost by heating steam formed by 

hydrogen ... 429 3-80 
Heat lost in ducts between heaters and 

stokers 17 0-15 
Heat lost by evaporating ‘and ‘super- 

heating moisture in fuel ... 104 0-92 
Heat lost by radiation, hot ashes, &c. 

(by difference) ... ... 463 4-12 

Totals .. baer aay ty set Ae 100-00 

Power used for adxiliaries ... 228 2-02 
Net es of unit after r deducting 

above ... ~ 9,492 84-23 

Gross thermal efficiency of unit ... ... 9,720 86-25 


It will be seen that the efficiency is 1-75 per cent. 
better than that guaranteed. 








The Quarter’s Shipbuilding Returns 


THE statistics issued by Lloyd’s Register of Ship- 
ping regarding merchant vessels under construction 
at the end of December last show that in Great 





Britain and Ireland there is a decrease of 105,719 
tons in the work in hand as compared with the 


figures for the previous quarter. The present total 
of tonnage under construction—779,762 tons—is 
less by 345,664 tons than the to which was 
being built at the end of December, 1937. About 
131,000 tons—16-8 per cent. of the tonnage now 
being built in this country—are intended for regis- 
tration abroad or for sale. 

The tonnage now under construction abroad* 
—1,889,102 tons—is 62,306 tons more than the 
work which was in hand at the end of September last. 

Figures for leading countries abroad are: Germany, 
355,737 tons; Japan, 309,586 tons; United 
States, 298,617 tons; Holland, 247,077 tons; 
Italy, 161,470 tons; Sweden, 146,550 tons; and 
Denmark, 121,940 tons. From a table given it is 
noted that of the tonnage being built abroad, 
507,437 tons are intended for registration elsewhere 
than in the country of building. 

The total tonnage under construction in the world* 
amounts to 2,668,864 tons, of which 29-2 per cent. 
is being built in Great Britain and Ireland, and 70-8 
per cent. abroad. The quarterly total for the world 
is 43,413 tons less than at the end of September 
last, but is higher than any recorded between June, 
1930, and June, 1937. 

In Great Britain and Ireland construction was 
commenced upon 87,632 tons during the last three 
months, an increase of 169 tons as compared with 
the corresponding total for the September quarter. 
During the quarter ended December last, 241,627 
tons were launched in Great Britain and Ireland, 
a decrease of 68,143 tons as compared with the 
previous quarter. Similar for abroad are 
487,324 tons commenced and 463,869 tons launched, 
showing, as compared with the previous quarter, 
a decrease of 59,017 tons in the tonnage commenced 
and of 33,177 tons in the tonnage launched. 

Steam and motor oil tankers of 1000 tons gross 
and upwards under construction in the world amount 
to 95 vessels of 837,688 tons, of which 27 vessels of 
237,218 tons are being built in Great Britain and 
Ireland, 13 vessels of 133,200 tons in the United 
States of America, 11 of 107,700 tons in Germany, 
9 of 80,000 tons in Sweden, 9 of 75,500 tons in Holland, 
8 of 68,350 tons in Italy, and 7 of 54,100 tons in 
Japan. 

The vessels being built in the world at the end 
of December include 9 steamers and 51 motorships 
of between 8000 and 10,000 tons each; 11 steamers 
and 49 motorships of between 10,000 and 20,000 
tons ; 2 steamers and 4 motorships of between 20,000 
and 30,000 tons; and 3 steamers each exceeding 
30,000 tons. Of the 779,762 tons under construction 
in Great Britain and Ireland at the end of December, 
470,909 tons consisted of motorships, while at the 
same date the motorship tonnage being constructed 
abroad (1,272,925 tons) was 676,605 tons in excess 
of that of the steamers. 

The table respecting marine engines shows that 
the horse-power of steam engines now being built 
or being fitted on board amounts to about 1,039,000 
H.P.; this figure includes 90 sets of turbine engines 
of about 768,000 S.H.P. The horse-power of the 
steam reciprocating engines, about 271,000 H.P., 
represents 9-2 per cent. of the total horse-power 
of marine engines now being built in the world, while 
that of steam turbine engines amounts to 26-2 per 
cent. The figures for oil engines aggregate approxi- 
mately 1,897,000 H.P., and comprise 64-6 per cent. 
of the world’s total horse-power of marine engines 
under construction. 

Of the merchant shipbuilding in hand throughout 
the world at the end of December, 1,287,653 tons 
are being built under the inspection of Lloyd’s 
Register. Of this total, 696,623 tons, representing 
more than 89 per cent. of the tonnage being built 
there, are under construction in Great Britain and 
Ireland; while, of the tonnage being built abroad, 
591,030 tons are being constructed under the inspec- 
tion of Lloyd’s Register. 








PERSONAL AND BUSINESS ANNOUNCEMENTS 





WecGo ConpENSER Company, Ltd., Perivale, Middlesex, have 
appointed as their representative for Scotland Mr. M. R. Gibson, 
76-86, Clydeferry Street, Glasgow, C.2. 


E. H. Jones (Macuine Toots), Ltd., Edgware Road, The 
Hyde, London, N.W.9, have been appointed sole agents in this 
country for the Sundstrand Machine Tool Company, of Rock- 
ford, Illinois, U.S.A. 


Joun FowLeR AND Co. (LEEps), Ltd., recently entered into 
anew marketing arrangement whereby petrol and Diesel engines 
for agricultural purposes in Great Britain will be sold by the 
Wolseley Sheep Ehearing Machine Company, Ltd., of Birming- 
ham. In order to avoid ible ener pm we are — 
to state that the new marketing ar t is 
the sale of engines for agricultural purposes, and in no wa 7 
affects Messrs. Fowler’s selling policy when dealing wit 
engines for industrial purposes. 


JosHua Biawoop anp Son, Ltd., Wolverhampton, have 
purchased the goodwill, including all "drawings, patterns, jigs, 
tools, records, and work in progress of the general purpose 
lathes made by the Britannia Lathe and Oil Engine Company, 
Ltd., of Colchester. These lathes range from 4}in. to Qin. 
centres and will in future be made at Messrs. Bigwood’s Wednes- 
field Road works in Wolverhampton. The general design of the 
machines is peing improved nn plant and equipment for 
manufacturing them will be as found necessary. 


* From Russia no returns have been received; for Spain 
complete information is not available. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 
British Trade with Finland 
“ Finland’s commercial relations with the United 
Kingdom may be deséribed as exceedingly pleasant, but 
in these days of bi-lateral exchanges, where the urge 
to level out accounts grows more and more forceful, 
decidedly disappointing from the British standpoint.” 
This passage, from the “‘ Report on Economie and Com- 
mercial Conditions in Finland in August, 1938,” published 
by the Department of Overseas Trade (H.M. Stationery 
Office, 1s. 6d. net), is an illuminating description of the 
state of trade between the two countries. During the last 
three years the adverse British trade balance, excluding 
bullion and re-exports, has been £10-8 million, £13-9 
million, and £16-5 million, respectively, according to 
the Board of Trade computations. In August, 1938, 
Finland, like many other countries, had emerged from a 
boom period, during which her “economy” rose to 
heights never before attained in her history. The expan- 
sion of the heavy industries and the building trade was 
reflected in the rise in imports during the previous three 
years. Metals and metal products have come to form the 
largest individual group in the Finnish Customs statistics, 
and now represent 18 per cent. of the value of the total 
import trade. The imports in this group in 1937 were 
Fmks. 1681-6 million, representing an increase over the 
previous year of 59 per cent. and of 100 per cent. over 
1935, higher prices having contributed to no mean extent 
to this result. The British share of the trade in this statis- 
tical group was 19-8 per cent. in value in 1937, compared 
with 25-2 per cent. in 1936. The total imports of pig 
iron into Finland in 1937 were 40,065 metric tons; of 
beams, angles, and other rolled products, 113,716 tons ; 
of plates and sheets, including galvanised and tinned, 
66,912 tons; of sheet and tin-plate products, 2786 tons ; 
and of steel rails, 13,948 tons. With the industrial 
expansion in Finland the import trade in machinery 
and similar manufactures steadily increased, and in 
1937 an exceptional advance occurred of 76 per cent. 
The imports of electrical machinery were valued at 
Fmks. 145-6 million, of which the British share was 
4-5 per cent. In steam boilers the value imported was 
Fmks. 43-3 million, of which Britain sent 28-8 per cent. 
Great Britain did better in steam engines and turbines, 
her share of the total being 59 per cent., whilst in textile 
machinery her share was 36 per cent., and in shoemaking 
machinery 55 per cent. The chief contributing factor to 
the unfavourable trend in Great Britain’s share of the 
Finnish import market is the low (often absurdly low) 
prices quoted by her most serious competitors, but the 
difficulty of obtaining delivery from the United Kingdom 
has also played its part. 


The Pig Iron Market 


The pig iron market is still in a hesitant mood, 
but the developments in some districts have given rise to 
the hope that the expansion in the demand which had been 
expected early in the New Year has at last commenced. 
In some of the Northern areas, particularly in Lancashire 
and on the North-West Coast, business in foundry iron 
has been on a more satisfactory scale than for many 
months. It remains to be seen whether this movement 
will spread to other districts. In the Midlands, on the 
North-East Coast, and in the South, buying has been on a 
restricted scale. It is noteworthy also that the buying 
in other parts of the country has been chiefly confined to 
small parcels, although the aggregate tonnage changing 
hands has shown considerable expansion. Only a com- 
paratively small proportion, however, has been for forward 
delivery, and this is a rather disappointing feature of the 
situation. The truth is that the founders are not 
experiencing an active demand for their products and 
have no more confidence in the outlook than to cover 
their immediate needs. On the North-East Coast the 
current make of Cleveland iron, limited though it is, is 
enough to meet all the demands made upon it, and 
although the view is expressed that any increase in 
customers’ requirements would necessitate fresh furnaces 
being put into operation, present conditions do not 
encourage the belief that they will be required for some 
time. Scottish consumers are taking httle Cleveland 
iron and the export outlet seems to have dried up almost 
entirely, since the price of £5 f.o.b. asked by Cleveland 
makers for No. 3 is not competitive with foreign iron. In 
the Midland district the position is disappointing. The 
light castings makers are short of orders and are giving 
little support to the market, whilst other users are buying 
only for near delivery and are pursuing a cautious policy. 
It is suggested now that an improvement in the demand for 
high-phosphoric iron will be delayed until operations in the 
building trade are no longer interfered with by the 
weather. Business in low-phosphoric iron continues to 
expand and considerable tonnages are being taken in the 
aggregate by the heavy engineering and machine tool 
trades and the motor car industry. In Scotland the market 
has been disturbed by reports of Continental foundry iron 
having been sold at 89s., against the Scottish price for 
No. 3 foundry of 105s. 6d. f.o.t. furnaces. The hematite 
market appears to be improving, although new business 
continues scarce, but specifications against contracts have 
been coming to hand at an increasingly satisfactory rate 
and a certain amount of inquiry has been circulating. 


The Midlands and South Wales 


The steel industry in the Midland area has been 
well employed this week. A number of consumers delayed 
purchases until the prices for 1939 were known, and are 
now pressing to obtain delivery. The amount of new 
business which has come forward since the quotations 
were reduced has failed to realise expectations, but an 
optimistic feeling is abroad, and some acceleration in the 
rate of ordinary industrial enterprise is expected. The 
steel works also are anticipating a considerable amount 
of business from the rearmament programme. Most of the 
big steel works are moderately well situated as regards 








orders on their books, as a result of the improvement in 
demand towards the end of last year. It is also probable 
that the requirements of the constructional engineering 
industry will increase as a result of contracts which have 
been or will be given out by the Government. The worst 
feature of the situation is that so far ordinary business 
requirements have not developed much strength. The 
sheet makers have received large orders for sheets for 
use in A.R.P., and expect to obtain further contracts 
in the future. Apart from this, however, they are in a 
rather poor position as neither the home nor the export 
demand has much substance. The re-rolling industry 
has entered the New Year in a better position than 
ruled three months ago. Whilst there is still a certain 
amount of unemployed plant, most of the works have 
moderate tonnages of orders in hand for small bars, 
sections, and strip. As a result, this department has 
bought billets with more freedom than for many months 
past, and it is expected to provide a fair outlet for semi- 
finished material for some time. There has been a decline, 
however, in the demand for ferro-concrete bars'from the 
building trades, and so far as can be seen this is likely to 
continue for the next week or two, although here, again, 
there may be a revival when work is commenced on air 
raid shelters. The collieries continue to take good tonnages 
of rails, light arches, and roofing bars, and the way in 
which the demand for this material is maintained is one 
of the features of the steel market. In the South Wales 
district rather dull conditions have ruled since the holi- 
days. Operations in the tin-plate industry vary between 
36 and 40 per cent. of capacity, whilst a year ago they 
were just over 60 per cent. There is, therefore, only a light 
demand for sheet and tin-plate bars. The heavy steel 
makers in this district are short of orders, and are unable 
to keep their plant fully employed. 


Scotland and the North 


The steel markets have failed to develop any 
activity, although there were prognostications at the 
beginning of the year that mid-January would see a sharp 
revival in business. Specifications for steel for merchant 
shipbuilding are dwindling and if it were not for the 
supplies required for Admiralty contracts the steel works 
would be feeling severely the pinch of a restricted demand 
for this class of material. The constructional engineering 
firms, however, are providing a moderately good outlet for 
plates, bars, and sections. There has been a good inquiry 
circulating for structural steel, but the business resulting 
has been rather disappointing and no important contracts 
appear to have been placed. The heavy steel section of the 
industry has a good tonnage of orders in hand, but com- 
plaints are heard that specifications against contracts 
are not coming forward so freely as could be desired, and 
the works are not operating at capacity. It is suggested 
that the fact that delivery can be given practically mme- 
diately by almost any department of the works is in- 
fluencing buyers to linfit their purchases... As it is expected, 
however, that important contracts will be given out within 
the next few weeks in connection with shadow factories 
for aeroplane manufacture and A.R.P. work, hopes still 
persist that the demand for steel will develop more 
strength. The news that last week a substantial order for 
sheets for A.R.P. was given out by the Home Office has 
improved the tone of the market, as some of this material 
will be supplied by Scottish works. In other directions, 
however, the sheet makers are experiencing a poor demand 
and ordinary commercial business in the home market is 
restricted whilst the export trade in sheets is still well 
below normal. The boilermakers and wagon builders have 
a fair amount of work on hand and are providing a respect- 
able outlet for steel plates, whilst most of the tube works 
are busy. I r conditions continue to rule in the 
Lancashire district, and although some works appear to 
have moderately good order books, others are anxiously 
seeking any business they can obtain. It is generally 
agreed that business in steel is brighter than at any time 
since the New Year opened, although it is difficult to point 
to any outstanding improvement in the demand. Trading 
has become more active in a number of products and many 
orders for joists, sections, bars (re-rollers’ sizes), and small 
sections have been placed. There is a good demand for 
bright-drawn bars, but new business in plates, which a fort- 
night ago promised to develop, appears to have again 
subsided. The works producing blooms and billets are 
fairly well employed and outputs in this department tend 
to expand. 


Current Business 


Thos. W. Ward, Ltd., Sheffield, is. being 
approached by the Newburn-on-Tyne Industrial Survey 
Committee with the request that 40 acres of land owned 
by the company at Newburn may be divided up into 
factory sites. The catalogue of the sale of fittings from 
the “‘ Berengaria,”’ which is to be broken up at Jarrow; 
includes over 5000 lots. The Solway Ironworks at Mary- 
port, Cumberland, erected in 1875, is to be broken up after 
being idle since 1921. Kelvin, Bottomley and Baird, 
Ltd., makers of nautical, electrical, and scientific instru- 
ments, of Glasgow, have leased an area of 86,000 square 
feet on the Scottish Industrial Estate at Hillington on 
which a factory will be erected at a cost of about £60,000. 
The Northern Aluminium Company, Ltd.; has installed 
new plant at the Banbury works for the production of 
extruded sections of greater length and larger .cross 
sections than have hitherto been available in this country. 
The name of Spanner Thimble Tube Boilers, Ltd., has 
been changed to Spanner Boilers, Ltd. The London and 
North-Eastern Railway has appointed William Arm- 
strong and Sons, of Newcastle-upon-Tyne, as mining 
engineers to the southern area in place of the late Mr. 
R. Binney Wilson. The company are now mining engineers 
for the whole of the London and North-Eastern Railway 
in England and Wales. The business of Northern Air- 
craft and Engineering Products. Ltd., is being acquired 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 





Export quotations are 


by Cornercroft, Ltd., of Coventry, manufacturers of tyre 
and wheel covers and wheel discs. East Hetton Collieries, 
‘Ltd., are installing a completely new by-product coking 
plant at Trimdon Grange, Co. Durham. The contract 
has been placed with Simon-Carves, Ltd., of Cheadle 
Heath, Stockport, which will undertake the demolition 
of the present ovens and installation of the new by-product 
coking plant, new boiler plant, and all electrical equip- 
ment. A complete coal-handling plant and also a coke- 
handling and screening plant will be installed. The 
contract also includes the supply of gas-compression 
plant for the delivery of surplus gas to the West Hartlepool 
Gas Company’s mains. The Department of Overseas 
Trade announces that the following contract is open 
for Tender :—Egyptian Ministry of Public Works, Irriga- 
tion Department: Supply and erection of a steel road 
bridge at Fouad El Awal over Bahr Moes kilo. 34-600 
(Cairo, February 25th). 


Copper and Tin 


Unsatisfactory conditions have ruled in the 
electrolytic copper market and no recovery has been 
made from the depressing effects of the poor statistics. 
Outside the United States the uncertainty regarding 
Germany’s future financial policy and other disturbing 
factors have contributed to the undermining of confidence 
in the market. Industrial buying has been on a limited 
scale, and consumers on both sides of the Atlantic are 
pursuing a cautious policy. Depressing as these influences 
may be, it is disappointing that so much attention is 
paid to them to the exclusion of the more cheerful factors 
of the situation, such as the curtailment of production, 
which, from now on, must gradually affect the statistical 
position. Buying by Governments has ceased to be an 
important feature of the market, although Japan con- 
tinues to purchase steadily in the United States. The 
British Government also appears to have at length become 
aware of the need for this country to ensure sufficient 
stocks of the metal for an emergency, and is taking 
steps to ascertain the stocks of metals held at the end of 
last year and to arrange for a periodic survey. There is 
talk of making the present restriction of output scheme 
more drastic, although it seems unlikely that a change 
will be made unless there is something in the nature of a 
collapse in prices, which, at the moment, does not seem 
probable. Another factor in the position which is attract- 
ing some attention is the belief that buying by some of 
the Continental countries will be on a limited scale for 
some time owing to the difficulty of securing foreign 
exchange to finance purchases. In the standard market 
there has been a certain amount of liquidation and hedging 
sales by producers which have created a rather weak 
tone.... Somewhat easier conditions have ruled in 
the tin market largely as the result of the absence of 
interest on the part of consumers. American buying 
has been negligible and purchases by the Continent 
have been restricted partly by the conservative attitude 
of buyers and partly by exchange difficulties. There is 
little speculation in this market, as the close control 
exercised by the International Tin Committee prevents 
operators from showing initiative. Altogether this 
market has been dull and uninteresting and seems likely 
to remain so for a time. 


Lead and Spelter 


Dull conditions continue to rule in the lead 
market and prices have receded further. The demand 
from consumers has not yet recovered from the slackness 
which is usually in evidence at the end of the year, and 
at the same time the arrivals of Empire and Mexican 
lead in this country have been on a liberal scale. The 
demand from the Continent has been particularly quiet, 
and this has been the principal cause of the weakness 
in the market. The international outlook does not 
encourage the producers to send consignments to or put 
down stocks in foreign countries, whilst exchange 
difficulties have contributed to the lack of Continental 
buying. In the ordinary way a good proportion of the 
lead which recently arrived here would have been resold 
to the Continent, but in present conditions it was delivered 
on the London Metal Exchange where, under the London 
Metal Exchange Contract terms, Empire producers 
obtain a premium of 7s. 6d. per ton, and as a consequence 
the metal has weighed upon the market. The stocks in 
this country are probably growing, both at consumers’ 
works and in warehouses. Trading with Russia has 
declined for the time being owing to the seasonal freezing 
up of the Baltic ports. Some complaint is heard in the 
market as to the extent to which production is being 
restricted, and it is urged that the producing companies 
should make public their policy in this respect. ... There 
has been little evidence of interest in the spelter market, 
either on the part of consumers or speculators, and prices 
have dropped rather sharply. At the present level the 
metal is undoubtedly cheap, and if there were more 


confidence in the international outlook it is probable 


that active buying would develop. Some improvement 
was noticeable when the news was announced of the 
Government’s purchases of 120,000 tons of galvanised 
sheets for A.R.P. work, but this did not last long. It is 
estimated that about 4000 tons of spelter will be required 
to complete this contract, whilst further large contracts 
are expected to follow which will require additional 
important tonnages of spelter. Even the prospect which 
is thus afforded of an improved demand has not been 
sufficient to raise the market from the depression which 
has enveloped it for some time. Further shipments 
of Continental spelter are expected to arrive shortly, 
which have helped to contribute to the dull appear- 
ance of the market. Apart from the buying by ‘the 
vanisers in connection with A.R.P. work, consumers 
have held aloof. The brass trade appears to be i 
less metal than a few weeks ago, but at the same time 
it is still providing a useful outlet for spelter. Other 
consuming industries, however, are not so well employed. 
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Makers’ official home trade price, per ton, delivered bisa stations. 


Current Prices for Metals and Fuels 


from Associated British Steelmakers. 








t Export prices are for Empire Markets ; for other Markets British quotations conform to Cartel prices. 





























NON-FERROUS METALS. 


“Joists, Sheek Bars and Plates are subject to a rebate of 15s. to home users purchasing only 


PIG IRON. STEEL (continued). 
Home. Export. *Home. Export. 2 j 
Foundry home prices, except for Scotland, less rebate of 5/- = SOs if i d. | Coppen— easel vac ake i dry e's 
; (Did Teesside Area.) Seinnes an See : et £42 5 Oto £42 6 3 
N.E. Coast— £3: d. i eit Angles O ..M:. @.- 10 0 0 
Hematite Mixed Nos wor Yer tex + Tees... a oe ae ll 0 0 Three Months ... £42 10 Oto £42 ll 3 
ad ees 515 0 Joists 0 8 0.. 10 0 0 Electrolytic as £47 10 Oto £48 100 
Cleveland— Channels... 1013 0... 10 5 0 Best Selected bak d/d Bir- 
No. 1 * hy NP agg 5 26 Rounds, 3in. and up ll 8 O.. ll 0 0 mingham £18 5 0 
No. 3 G.M.B.... 419 0.. 5 0 0 ats ge ton gp to ties ad Sheets, Hot Rolled £30 0 0 
No. 4 Foundry ia en Flats, 5in. and under ... 11 15 Oj... 11 0 0 pete, Hot Rolle 
Basic ag wp -aese::. ee.nt Plates, jin. (basis) 1010 6... 10 2 6 Home. Export. 
a rp | » ein... 1015 6... 10 7 6 Tubes, Solid Drawn (basis) ... 123d. 123d. 
ae ER 6 g | » Fin. ... - ll O 6.. 10 12 6 »  Brazed (basis) 12}d. 12}. 
affs— (Delivered to Black Country Station.) Zin, . PARA 5 1017 6 
North Staffs. Foundry... 5 1 0... ... — Te te ‘in fies einai i al Baase— 
’ j ‘ e nel, 2 anit s 
» » Forge 418 Otoss 0 0 ee iy 6 lb. per sq. ft. (8-G.)... 11 12 6 .. 12 6 Ingots, 70/30, d/d Birmingham £38 0 0 
Basic n> tt 412 6... vee Boiler Plates, jin.... 1s 6% 1112 6 Home. _ Export. 
Northampton— }Sourm Wares Anea— Pete 8 P Lewy Tubes, Solid Drawn, 2/1 Alloy 114d. il}d. 
Foundry No. 3 oP BO S.. << Angles 36). 3). 8... 1s. 0... ” Brazed 134d. 134d. 
Forge - 415 6to £417 6 — Tees... re; ete er, es ll 0 0} Tm 
Derbyshire— Joists 10 8 0. 10 0 0 tata agrees . £213 5 Oto £213 100 
No. penetey re eS -- Channels... tis 1013 0... 10 5 0 Three Months £213 15 Oto £214 0 0 
Forge 418 Oto£5 0 0 | Rounds, 3in. and up 11 8 0. 11 0 0 Ast bape ey 
Scortanp— | »» ‘under 3in. Sig ee) 11 0 0| SPeuTer— 
Hematite, f.o.t. furnaces 6 0 6 ... a Flats, 5in. and under ... 11 15 ae rr. sti: 5 wars ~be £13 8 9to £13 11 3 
No. 1. Foundry, ditto... 5 8 0. — Plates, fin. (basis) 10:13 0 .. 10 2 6 Three Months ... £13 13 9to £13 15 ¢ 
No. 3 Foundry, ditto ... 5 5 6. —_ ” ein. ... 1018 0.. 10 7 6 Leap— 
Basic, djd... .. Sd S 4 — » din. ll 3 0... 10 12 6 : 
N.W. Coast— (6 0 6d/a Glasgow » — iein. SREB Os 10.17 6 acer rel OT aeern * 
Hematite Mixed Nos. ....6 6 0 ,, Sheffield Un. in. to oni ‘inel. Three Months ... £14 10 Oto £14 11 3 
eo -i8 0S Birmingham 6 Ib. per sq. ft. (8-G.)... 11 12 6... ... 11 12 6 Aluminium Ingots (British) ... £94 (net) 
——___—___— eS TRELAND—F.0.Q.— BELFAST. Rest or IRELAND: 
"MANUFACTURED IRON. =e fe ae 
ie Retodhi Angles ee > Te ooo 10 15 6 FUELS. 
P 
Lancs. AND YORKS.— € 8a: £ s. d. ono - - . sill is 
Cicer ths Ager spitgty: Sisal Joists 1013 0 1015 6 SCOTLAND 
eik Dirs ee pe age ] Channels.. 1018 0.. ef pr acetatean ats 
a: Rounds, Sin. ean up 5... J 13 ac ll 7 6 (i.0.b, Grangemouth)— Export. 
reg ag . 12 6 0 ie ” under 3in. 12 0 0O}f.. 12 2 6 Navigation Unscreened 18/6 
* Plates, jin. coum yaa... ¢.. 10 18 0 Hamilton Ell 18/6 
Marked Bars (Staffs) - 1515 0.. “> grin. eee oe hee oe 6 Spli 19/- to 19/6 
> ” plints /- to 19, 
eee vs we . mi - din. ... lo 5 6.. ue he 
se AE om pape ak : Ah Aor = io in. ; 11 12 6 1210 0 et 
ScoTLanD— Un. ri to }in. inl. a er Wear 1112 6 animate ditecnarer tie MO.$0:4E/+ 
Crown Bars 2, 6..0 .. 2 & 0 t Rounds and Flats tested quality ; untested, 3s. less. FiresHIRE— 

Best... 13.15 0... 215 0 OTHER STEEL MATERIALS (f.0.b. Methil or Burntisland)— . 
N.E. Coast— ne Export, f.0.b. Prime Steam .. a 17/6 to 18/- 
Crown Bars 4 gig ig 8)... 12 6 0 Fadl - ape Ps pantie» Unscreened Navigation 18/6 

Best Bars ‘ ee: Ss ee ae 1215 0 11-G. and 12-G.,d/d 13 15 0 . LorHians— 
Double Best Bars . + eT 13 5 O 13-G., d/d ... j : 14 2 - 11-G. to 14-G. 1210 0 (f.0.b. Leith}—Hartley Prime.. 17/6 
NorTHern IRELAND AND Free SraTe— 14-G. to 20G.,d/d ...14 10 0 15-G. to 20-G. 12 15 0 Secondary Steam ... ” 16/9 
Crown Bars, f.o.q.... > ey Be Ben _ 21-G. to 24-G.,d/d ...14 15 0 21-G.to 24-G. 13 0 0 
ae a o> ca mamas — 25.G. and 26-G.,d/d 1510 0 25and 26-G. 1315 0 ENGLAND 
STEEL. South Africa, Rhodesia, Nyasaland, £14; Canada, £14 125. 6d.,| 5 youcsumm, DoNCASTER— 
*Home tExport. f.o.b, basis. Irish Free State, £14 15s., f.0.q., 4-ton lots. a te ea 19/—- to 20.~ 
LonDON AND THE SoUTH— Sa 2 £ gs. d,| Lhe above home trade sheet prices are for 4-ton lots and over; Washed Smalls 15/6 to 16/6 
Angles Pia ae 10 0 0 2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton 
Tees... es: 2 oe 1l1 00 lots to 10-cwt., £2 per ton extra. NORTHUMBERLAND, Newcs STLE— 
Joists 1010 6.. 10 0 0| Galvanised Corrugated Sheets, basis 24-G.— Blyth Best a en 
Channels... endl tec Res A x 10 5 0 Home. £8. d. «» Second... AtEr.bo A409 
Rounds, 3in.andup ... 1110 6... ll 0 0 4-ton lots and up ... 17 56 O tgs Best Gmail ... ‘ Bes ‘ 
» under Sin. 11 17 6b... ll 0 0 2-ton to 4-ton lots 17 12 6 Unscreened Fifer te Ie 
Flats, under 5in. 11 17 6f... 11 0 0 Under 2 tons “ 18 17 6} DourHam— 
Plates, jin. (basis) ... 1015 6... 10 2 6 Export: India, £15 15s. ‘eit; Trish ‘Free State, £17 5s., Best Gas... . 19/3 to 19/44 
BA frin. ... its OS. 10 7 6 f.o.q.; General, £15 15s., f.0.b., 24-G, basis. Foundry Coke 27/-— to 28/- 
ne qin. ... oe WA 7a; ee 10 12 6| Trx-PLaTEs— 
i fin. . = = oe 10 17 6 20 by 14 basis, f.o.b., Bristol Channel Ports, 20s. 3d. CarpiIrF— SOUTH WALES 
Un. in. to a inol. Tin-plate Bars, d/d Welsh Works, £7 5s. Steam Coals : 
6 Ib. per sq. ft. (8-G.)... 11 12 6.. 1l 12 6} BrteTs—100-ton lots and over, 35 to 100 tons, 5s. extra; less Best Admiralty Large ... 23/6 
Boiler Plates, }in.... 83:88:06... 1112 6 than 35 tons, 10s. extra. oe eee | Best Seconds kr kes 23/— to 23/6 
Norru-East Coast— £ s. d. £s.d Soft (up to 0-25% C.), untested C.F Best Dry Large 23/— to 23/6 
Angles 10 8 O.. 1000 da tested 712 6 Ordinaries 23/- 
‘Toon... te EY 4 @ Basic (0-33% to 0-41%C.)_—... ae Tae Bunker Smalls 16/— to 17/6 
Joists 10 8 0.. 10 0 0 », Medium (0-42 to 0-60% C.) 810 0 Cargo Smalls ... 15/6 to 16/— 
Chaarindle.. A nee, es 1 5 0 » Hard (0-61%to 0-85% C.) 900 Dry Nuts 27/6 to 28/— 
Rounds, sin. eres up .. 11 8 0.. ll 0 oO " » (0:°88% to 0-99% C.) 910 0 Foundry Coke 31/— to 42/6 
% under 3in. 11 15 Of... 1l 00 - » (over 0- 99% C. ) 10 0 0 Furnace Coke 29/- 
Plates, jin. = 1010 6.. 10 2 6 Rails, Heavy, 500-ton lots, f.o.t. 910 0 Patent Fuel ... 25/6 
» fin... .1015 6.. 10 7 6 ” a f.0.t.. tenes 8 10. 0) gwansea— 
” din. ... <a Oo 6. 10 12 6 “a hae Ck De ie ES: es Ce ae Anthracite Coals : 
os frin. ... a7 i ae ae 1017 6 FERRO ALLOYS. Best Large... 38/— to 41/- 
Un. yin. to and “inol. Tungsten Metal Powder 4/9} per lb. (nominal) Machine-made Cobbles... 41/— to 45/6 
6 lb. per sq. ft. (8- G.)... BA: 12. 6.0 11 12.46 Ferro- Tungsten We. 4/8 per Ib. (nominal) Nuts eh eae 40/- to 45/- 
Boiler Plates, fin... RE BiiOrs 11 12 6 Per Ton. Per Unit. Beans 33/- to 38/6 
Miptanps, AND LEEDS AND DistRictr— Ferro-Chrome, 4 p.c. to 6 p.c. carbon... £23 10 0 7/6 MMT occ! ice 26/- to 30/- 
£s. d. £ s. d. ” 6 p.c. to 8 p.c. £23 5 0 7/6 Rubbly Culm... 15/- to 16/- 
Angles A 5 10 0 0 .. 8 p.c. to 10 p.c. ... £23 5 0 1/6 ines Coates 
Tees... -- 11 8 0. 11 0 0 ” Max. 2 p.c. carbon £36 0 0 1l/- Large Ordinary 22/6 to 24/6 
Joists «- AAG 9: le 0 0 ” » 1 p.c. carbon £38 56 0 Il/- 2 
Channels... id 1088-03, 10 5 °| oi » 0-5 p.c. carbon £41 0 0 12/- a a ak a 
Rounds, 3in. and up why Gay. See | Euaes ll 0 a » carbon-free 10d. per Jb 
» under Sin. ... 11 16 Ot... ll 0 o| Metallic Chromium 2/5 per ib. FUEL OIL. 
Flats, 5in. and under ... 11 15 Of... 11 0 0| Ferro Manganese ocee), 76 5 p.c. nee + bras Inland consumption : contracts in bulk. 
4 te) ae ess scale 5/— p.u 
oe ie, ane. iD “i : :. re ; ; % er me si sft f £17 0 Oscale y= sik Exclusive of Government Pn of ld. one gan : and 9d. per 
” din. -.3 2). 10 12 4 » Vanadium... 14/- per lb. gallon on oil for road vehicles. 
mn fein. ... sal 2850). 10 17 6) » Molybdenum 4/10 per Ib. 5/- forward fhe Cseasi-taetalintion. Per Gallon. 
Un. in. to and dinel. » Titanium aadiantres) 9d. per lb. r Oil (0-950 gravity) 33d. 
6 lb. per sq. ft.(8-G.)... 11 12 6 .. 11 12 6/| Nickel (per ton) : £185 to £190 per ton urnace Oil ( “erties 
Boiler Plates, jin... 1110 6.. 11 12 Me ad 6s 8/6 to 8/9 per Ib. Diesel Oil 44d. 
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French Engineering Notes 


(From our own Correspondent in Paris) 
The Channel Tunnel 

IN a recent note some particulars were given of a 
plan prepared by Monsieur Basdevant for a double tunnel 
for motor traffic between Calais and Dover, and now a 
private Bill has been laid before the Chamber of Deputies 
for authority to construct the Channel railway tunnel. 
The significance of these proposals lies in the belief, on 
this side of the Channel, that there should no longer be 
any British objection to a means of communication 
between the two countries that is perfectly normal in these 
days and is justified by necessities of mutual defence, as 
well as by its commercial utility and a conviction that it 
will prove a financial success. The venture has a strong 
financial backing, both British and French, and it is 
declared that funds would be immediately forthcoming for 
the construction of a pilot tunnel 12ft. in diameter with 
the object of ascertaining the exact nature of the strata. 
The plan is a revival of the old scheme that has undergone 
considerable changes in accordance with modern engineer- 
ing progress. Starting from Marquise, about 12} miles 
to the south of Calais, the tunnel will leave the coast at 
Sangatte, 5 miles farther on, at a depth of 164ft. It will 
slope down to 345ft. below the water level halfway across 
the Channel, and will ascend to the other side at the 
Shakespeare Cliff. The gradients will not exceed 8 mm. 
per metre and the radii of curves will not be less than 
350m. From the lowest point a gallery, 7ft. in diameter, 
with a difference in level of 33ft., will be driven to the 
French coast, where accumulations of water will be raised 
to the surface. The tunnel will be in the form of two 
cireular galleries of 18ft. diameter connected every 50ft 
by transverse galleries. No trouble is expected with 
ventilation, as the electric trains will displace air towards 
the end of each tunnel, where powerful ventilators are 
declared to be adequate for keeping the air in sufficiently 
good condition. The total length of the tunnel will be 
33 miles, of which 20 miles will be under the sea. The cost 
of construction is estimated at 4000 million frances, and it 
is affirmed that the work could be completed in five years. 
A feature of the scheme is the installation in the tunnel 
of a postal tube with small trucks actuated on the electro- 
magnetic system devised by a French engineer, Monsieur 
Dauphin. The speed attained is said to be 25m. per 
second. There is also a question of incorporating in the 
scheme the Basdevant tunnel for motor traffic parallel to 
the railway tunnel. It was, however, origimally planned 
for a different route based upon new geological deductions, 
and special arrangements have necessarily to be made for 
air conditioning. It is not likely that the Bill will come 
before the Chamber of Deputies for debate until it is 
seen, from results of what is being done by the British 
Committee, whether English opinion is now more favour- 
able to the construction of a tunnel. 


Employers and Labour 

Labour organisation is so far dislocated by the 
failure of the twenty-four-hours’ strike on the last day of 
November that the C.G.T. can do little except quietly to 
put its house in order. Reports that the Confederation 
lost two million members in consequence of its high- 
handed action may, or may not, be entirely true, but it is 
certain that Monsieur Jouhaux, the general secretary, has 
had to work out a new policy with the object of saving 
labour from possible effects of the extremist defeat. The 
C.G.T. cah hardly separate itself from the Communists, but 
it can prevent them from permeating and controlling the 
Confederation by their ‘ colonisation ’? methods, which 
means the creation of “cells” that grow with snowball 
effect, and the new policy aims at collaboration with 
employers in order to ensure the best possible bargain for 
labour, while always keeping in mind the Marxist objective 
of suppressing capital. The trouble with the C.G.T. is 
that its influence has fallen to a low ebb through the with- 
drawal of so many affiliated unions. At the same time, 
employers of labour throughout the country are fully 
represented by their confederation. Syndicalism in its 
legal and purely professional meaning binds employers 
together and gives to them a power which is far greater 
than that of the C.G.T. This power is based upon a strict 
observance of the law, and the law is confirmed by arbi- 
tration awards which convince workers that they can go 
so far and no farther. The latest award is to the effect 
that men discharged for breaches of collective contracts, 
such as occurred at the time of the twenty-four-hours’ 
strike, cannot, by right, be reinstated. Such reinstate- 
ment, it is declared, would be unfair to men who stood by 
their employers and would be an encouragement to illegal 
strikes. While adhering strictly to the law, employers 
aim at a close collaboration with the men, who will lose 
none of the social advantages they are entitled to, and the 
relations between them are steadily moving towards a 
feeling of mutual confidence, because the men see that they 
are better off than they were before and employers show 
that they are interested in the welfare of workers. 


The Tancarville Bridge 

Of the two rival schemes for providing com- 
munication across the Seine at Tancarville, where it 
opens out into the estuary, the high-level single-span 
bridge advocated by the Havre Chamber of Commerce 
appears to be gaining preference over the tunnel which 
the Rouen Chamber of Commerce regards as indispensable 
for avoiding risk of obstruction as the result of a possible 
collapse of the bridge in the event of hostilities. In the 
Chamber of Deputies the bridge scheme has been reported 
upon favourably. A chief engineer at the Ministry of 
Public Works examined the site of the proposed bridge, 
and the Minister himself, Monsieur de Monzie, visited 
Havre last Sunday to make a personal investigation before 
committing his Government to support the plan. It 
seems, therefore, highly probable that Parliament will 
sanction the construction of the bridge. The total length 
of the bridge will be about 2000ft. Being on a level with 
the ay 3 of the cliff at Tancarville, it will be sufficiently 
high for the passage of the largest ships navigating 
between Havre and Rouen at all tides. The objections of 
the Rouen Chamber of Commerce to the bridge on the 
ground of its supposed vulnerability in time of war are 
me by providing the structure with adequate means of 

efence. 





British Patent Specifications 





When an invention is communicated from abroad the name and 
address of the communicator are pri: in italics. 
When an abridgment is not illustrated the Specification is 
without drawings. 
Copies of oo cations may be obtained at the Patent Office, 
og Branch, 25, Southampton Buildings, Chancery Lane, W.C.2, 
8. each, 


The date first given is the date of application ; the second date, 
abridgment 





at the end of the » 18 date of the acceptance of the 
complete Specification. 

STEAM GENERATORS 
497,208. July 13th, 1938.—WarteR-tuse Borers, Fried. 


Krupp Germaniawerft Aktiengesellschaft, Kiel-Gaarden, 
Germany. 

In this boiler the return tubes, which are situated so as to be 
completely protected from absorption of heat, have the same 
diameter as the riser tubes which serve as radiation heating 
surfaces, and are arranged with the same pitch as the riser 
tubes. The upper drum A and the lower drum B are joined by 
riser tubes C D and return tubes E. Part of the riser tubes C 
constitute a radiation heating surface bounding the fire space, 
whilst the other part D is arranged in the smoke gas flue behind 
the superheater F in several rows and constitutes a contact 
heating surface. A preheater G is —— behind the remaining 
heating surfaces. The return tubes E are outside the smoke 
gas flue and are screened by a wall H of compactly arranged 
tubes. This wall H is formed by water tubes behind which, if 
required, is further arranged a thin layer of refractory insulating 
material. Fresh water is supplied at I to the upper drum in the 
vicinity of the return tubes, this part of the upper drum being 
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separated from the remaining part up to the normal water level 
by a partition K. This arrangement results in the flow of water 
to the return tubes being undisturbed by the steam bubbles 
rising from the water tubes H and in the tops of the return tubes 
always remaining under the water level in the upper drum, even 
with an inclined position of the vessel. The provision of one or 
several rows of return tubes of small pitch along the entire length 
of the drums gives the advantage that a sufficient total sectional 
area of return tubes can be | in a comparatively small 
space. This arrangement affords the further advantage that 
horizontal equalising currents within the drums which would 
disturb the regular water circulation are avoided. The return 
tubes E have the same diameter as the nest of riser tubes C and 
are disposed with the same pitch. Those of the riser tubes which 
are heated only by contact—that is, the tubes D behind the 
superheater F—are made of smaller diameter and are 

with a smaller pitch than the remaining riser tubes, in order to 
obtain a better heat transfer and higher velocity of the smoke 
gases.—December 14th, 1938. 


INTERNAL COMBUSTION ENGINES 


497,134. April 26th, 1938.—Frxine or THE CYLINDER Heap IN 
INTERNAL ComBusTION Enorines, The Limited Company, 
formerly The Skoda Works, Plzen, of Jungmannova 37, 
Prague II, Czecho-Slovakia. 

This invention relates to an arrangement for fixing the head 
on the cylinder of an internal combustion engine. The cylinder 
head itself is not threaded, but an internally threaded cap nut 
provided with cooling ribs is screwed on to the threaded end 
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of the cylinder, an annular rib on the cylinder head being 
gripped in a fluid-tight manner between the cap nut and the 
soak of the cylinder. The drawing shows an example of the 
method of fixing. At the end of the cylinder A is a screw 
thread B, on to which is screwed a cap nut C provided with a 
number of cooling ribs. An external annular rib D on the 
cylinder head E of the engine is clam in a fluid-tight manner 
between the end of the cylinder A and the cap nut C.—December 
16th, 1938. 





TRANSMISSION OF POWER 


497,259. May llth, 1937.—Armourine or Exvecrric CABLEs, 
Sir Thomas Fortune Purves, Sardinia House, Sardinia 
Street, Kingsway, London, W.C.2; Thomas Robertson 
Scott, Connaught House, Aldwych, London, W.C.2; 
William Herbert Livingstone Lythgoe, 37, The Avenue, 
Gravesend ; and Harold John Allcock, 80, Hervey Road, 
Blackheath, S.E.3. 

For the purpose of armouring single-conductor lead-sheathed 
electric cables for use on A.C. circuits, the choice of the metals 
which can be used is restricted, on the one hand, by the mech- 
anical and magnetic properties of the metal itself, and on the 
other hand, by its resistivity. Under conditions where the aim 
is to attain the lowest losses in the system, non-magnetic metals 
with a high resistivity would appear to be the most suitable, but 
it has been found that such me are usually too hard and brittle 
for use as armouring. In accordance with this invention, single- 
conductor lead-sheathed ar d cables for use in A.C. 
systems, which are to be laid with their centres spaced not more 
than 6in. apart, are armoured with a non-magnetic copper alloy 
having a resistivity of between 23 and 33 microhms per centi- 
metre cube, an elongation of not less than 30 per cent., and a 
tensile strength of not less than 20 tons per square inch. An 
alloy found suitable for this purpose is composed mainly of 
copper, manganese, and silicon. For instance, an alloy of 
96-1 per cent. copper, 0-74 per cent. manganese, and 
2-78 per cent. silicon, with 0-38 per cent. of other 
metals, including tin, soft drawn, has a resistivity of 24-6 
microhms per centimetre cube, and elongation of 52 per 
cent., and a tensile strength of 25-6 tons per square inch. No 
claim is made, however, to such an alloy per se. The spacing of 
the cables, when laid, should be not more than 6in., centre to 
centre, and preferably the cables should be touching one another. 
—December 12th, 1938. 





FURNACES 


496,861. March 21st, 1938.—Rerracrory HEaT-INSULATUNG 
Concrete, General Refractories, Ltd., Genefax House, 
Tapton Park Road, Sheffield, 10, and Wilfred Ewart 
Hemmings, Bull Bridge Works, Ambergate. 

There have been various oe ogra for making refractory 
porous insulating bricks or blocks by burning a mixture of 
refractory clay, in particular china clay, and combustible 
material or fuel such as crushed coke, coke breeze, sawdust, or 
wood flour, straw, powdered nut shell, or the like. According 
to the present invention refractory heat-insulating concrete 
having a refractory value equal to or greater than Seger cone 26 
comprises quick-setting aluminous cement, and an aggregate 
consisting of graded fragments of refractory porous block 
or brick made by burning a mixture of china clay with fine 
granular combustible material, such as wood dust. In a par- 
ticular embodiment of the invention, 40 per cent. by volume 
of china clay in a humid plastic condition is mixed with 60 per 
cent. by volume of wood dust. The mixture is then moulded 
into blocks which are burnt in a kiln. During this burning 
the sawdust is converted into gas which escapes and into a small 
residue of ash which remains as part of the refractory block. 
The burning of the sawdust not only enlarges the cavity pre- 
viously occupied by each particle thereof, but the emission of 
gas tends to consolidate the solid residue of burnt clay and 
ash. The burnt blocks, after cooling, are crushed or broken 
into pieces of the desired size. In making concrete, the porous 
refractory aggregate is mixed with a refractory quick-setting 
aluminous cement.—December 7th, 1938. 


PUMPING AND BLOWING MACHINERY 


493,333. July 4th, 1938.—CrenrrirveaL Pumps, E. G. E. 
Beaumont, 20, Essex Street, London, W.C.2; and R.C. G. 
Dowle, Meade House, Walton-on-the-Hill, Tadworth, 
Surrey. 

This pump has been designed to deliver fuel to the carburetter 
or fuel pump of a motor car internal combustion engine. It 
comprises a casing containing a bowl A forming a whirling 
chamber driven by a shaft B from a motor. As the shaft 
revolves, it causes the liquid to rotate with it and be 
subjected to centrifugal force. As the liquid revolves some 
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of it is swept up through the scoop C to the chamber D, 
where it naturally builds up a pressure according to the 
speed of the shaft. From D the liquid is returned to A 
through an ejector E at the throat of which is the connection F 
to the fuel supply tank. In this way the circulating liquid 
continually draws its supply to — for that being 
umped away. In order that the liquid lifted by the ejector may 
discharged at the requisite pressure another collecting pipe G 
is set in A with its scoop end at a less radius from the axis of rota- 
tion than the pipe C. This pipe G is connected with the outlet 
delivery through a passage in the bottom of the chamber D. 
—October 6th, 1938. 


MISCELLANEOUS 


496,800. May llth, 1938.—CrenTrirucaL CLurcHsEs, Robert 
Bosch G.m.b.H., formerly known as Robert Bosch Aktien- 
gesellschaft, 4, Militérstrasse, Stuttgart, Germany. __ 

To a driving shaft A is fitted a bowl B having a cylindrical 
wall C with an inwardly directed rim. A collar D fitted to the 
driven shaft extends into the hollow space of the bowl, whilst 
four clutch shoes E are pressed against the collar by means of 
helical springs. The outer ends of these springs have abutments 

F, which are supported on the cylindrical wall C. Between the 

clutch shoes E are fitted a number of filling elements G, which 

serve to guide the shoes. At low speeds ‘of rotation of A the 
clutch shoes E, at the same time as the centrifugal masses or 
weights, are pressed so firmly fe eee the collar D by the springs 
that the driven shaft is rotated from A by the frictional forces 
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arising on the collar and on the abutments F. When, however, 
the speed of A is accelerated beyond a limit determined by the 
mass of the clutch shoes and the distinguishing values, such as 
preliminary tension and stiffness of the springs, then the clutch 
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shoes E become released from D under the infiuence of centri- 
fugal force and thus release the driven shaft from operative 
engagement with A.—December 6th, 1938. 


496,783. February 3rd, 1938.—ComsBinep Impact MILL AND 
Srrrer INstaLiation, Franz Bernhard Lehmann, of J. H. 
Lehmann, Freiberger Strasse 108-116, Dresden, Germany. 

When grinding pressed masses and the like to a considerable 
degree of fineness the grinding efficiency is lowered by the 
presence of the fine powder already formed. It is also necessary 
to sift the material after grinding and return the coarser material 
to the mill. This invention combines in a single unit a centri- 
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fugal sifter set over an impact mill in such a way as to return the 
separated coarser material to the grinding unit. Referring to 
the drawings, A is a rotary grinding mill with a supply hopper B 
at the side. A sifting chamber C encloses a sifting wheel D and 
the fan E sucks the air through D. The flap F deflects the air 
current upwards into D. The finely ground material is drawn 
by E through D and passes out into a separator. Coarser grits 
are caught by the flaps G and pass back into the intake from the 
hopper B to the mill.—December 6th, 1938. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this col ted to note 
that, in order to make sure of its insertion, the necessary information 
should reach this Pa on, or before, the morning of the Monday 
of the week pr g the tings. In all cases the TrmEe and 
PLACE at which the meeting is to be held should be clearly stated. 
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Chartered Surveyors’ Institution 

Monday, Feb. 6th.—12, Great George Street, Westminster, 
8.W.1. “ Problems of Valuation as Affected by Modern 
Legislation,’ Colonel F. 8. Hammond. 6.30 p.m. 

Diesel Engine Users Association 

Wednesday, Feb. 8th—Caxton Hall, Westminster, 8.W.1. 
“The Design and Construction of Alternators for Coupling 
to Diesel Engines,” W. R. Holland and F. Fitchett. 5 p.m. 

Faraday House Old Students’ Association 

Friday, Feb. 3rd.—Thames House Restaurant, Millbank, S.W.1. 
Annual dance. 8 p.m. 

Hull Chemical and Engineering Society 

Tuesday, Jan. 3lst.—Room 51, Municipai Technical College, 
Park Street, Hull. ‘‘ Steam Trawlers,” A. Addy. 7.45 p.m. 

Institute of Fuel 

Tuesday, Feb. 7th.—N.W. Section: The Engineers’ Club, 
Albert Square, Manchester. “Pitch as a Fuel,” R. B. 
Robinson. 7 p.m. 

Thursdzy, Feb. 9th.—Geological Society's Rooms, Burlington 
House, Piccadilly, W.1. ‘“‘The Aerodynamics of the 
Domestic Open Fire-place,”’ P. O. Rosin. 6 p.m. 

Monday, Feb. 13th.—E. Miptanp Section: Welbeck Hotel 
Lecture Hall, Nottingham. ‘‘ Oil Well Engineering,” O. E. 
Dickinson. 7.30 p.m. 

Tuesday, Feb. 14th.—S. Wat.es SECTION : Royal Metal 
Exchange, Wind Street, ving ee “The Modern Portable 
Gas Producer,” B. Goldman and N. Clarke Jones. 6 p.m. 


Institute of Metals 


Thursday, Feb. 9th——Lonpon Locat Section: 8.M.M.T. 
Rooms, Hobart House, Wilton Street, 8.W.1. “‘ Tin—Its 
Extraction and Uses,” D. J. Macnaughtan. 7.30 p.m. 


14th.— Swansea Locat Section: Y.M.C.A., 
Swansea. ‘‘Tin Recevery from Waste Materials,’’ A. O. 
Thomas. 6.30 p.m. 

Wednesday, Feb. 22nd.—Suerriecp Locant Sgcrion: The 
University (Applied Science Dept, .)» St. George’s Square, 
Sheffield. ‘‘ Metals of High Purity,” C. H. Deech. 7.30 p.m. 


Institute of Transport 

Monday, Feb. 13th.—Inst. of Electric al Engineers, Savoy Place, 
Victoria Embankment, W.C.2. ‘‘ The Interavailability of 
Tickets by Rail, Road, Sea, ‘and Air,” J. C. Chambers. 
5.30 p.m. 

Institution of Automobile Engineers 

To-day, Jan. 27th—Guascow GrapvuatTes: 39, Elmbank 
Crescent, Glasgow. ‘Recent Developments in Fuel 
Injection Equipment,” 8. R. Williams. 7.45 p.m. 

Saturday, Jan, 28th.—BtrMiIncHAM CENTRE: Midland Hotel, 
Birmingham. Dinner and dance. 6 p.m. 

Monday, Jan. 30th.—BirnmMincuaM GRADUATES : 
Memorial Inst., Great Charles Street, 
““Modern Automobile Electrical Equipment,” 
7.30 p.m, 

Tuesday, Jan. 31st. —CoventRY GRADUATES: Broadgate Caié, 
Coventry. ‘Preparing an Engine for Production, with 
Special Reference to Methods of Testing,” W. H. Wanley. 
7.30 p.m. 

Thursday, Feb. 2nd.—BtRMINGHAM GRADUATES : 
Company, Ltd., Longbridge, Birmingham. 
B. G. Robbins. 7.30 p.m. 

Tuesday, Feb. 7th—Inst. of Mechanical Engineers, Storey’s 
Gate, Westminster, S.W.1. ‘Sleeve Valve Engines,” 
A. H. R. Fedden. 7.45 p.m. 

Wednesday, Feb. 8th._-Dexny Grapvuates: Technical College, 
Green Lane, Derby. ‘‘ Ride Developments of Motor Cars,’’ 


Tuesday, Feb. 


James Watt 
Birmingham. 
E. Scott. 


Austin Motor 
Address by 


A. F. Martindale, 7.30 p.m. LiverPooL CENTRE: The 
University (Engineering De partment), Liverpool. “The 
Modern Car from the Owner-driver’s Point of View,” G. 
Smith. 7 p.m. 

Thursday, Feb. 9th.—BristoL Centre: Merchant Venturers’ 
Technical College, Unity Street, Bristol. “Sleeve Valve 
Engines,” A. H. R. Fedden. 7 p.m. 

Monday, Feb. 13th.—Derry Centre: Kolls-Royce Staff 
Canteen, Nightingale Road, Derby. ‘Sleeve Valve 
Engines,” A. H. R. Fedden. 7.30 p.m. 


Tuesday, Feb. 14th.—CoventrY CENTRE: King’s Head Hotel, 
Coventry. “‘ Factory Experimental Work and its Equip- 
ment,” A. G. Booth. 7.30 p.m. 

Wednesday, Feb. 15th—Lzeeps Centre: Metropole Hotel, 

eeds, ‘* Factory Experimental Work and its Equipment,” 
A. G. Booth. 7.15 p.m. 
Institution of Civil Engineers 
30th.—N. IRELAND Assoc.: Queen’s University, 


Mond1y, Jan. 
“Cork Swimming Pool,” 8. W. Farrington. 


Belfast. 

6.15 p.m. 
Wednesday, Feb. 

Manchester. 


lst.—MANCHESTER Assoc.: Midland Hotel, 
Annual dinner. 6.30 for 7 p.m. 


Thursday, Feb. 2nd. —PortsmoutH Assoc.: Municipal College, 
ye sweeseaggg™ ‘The Lymington and Yarmouth Slipways,’ 
J. Caesar. 7.15 p.m. YorkKsuHtReE Assoc.: Hotel Metro- 


pole, Labds. ** Aeroplane Controls and Auxiliaries,” G. C. F. 
Ely. 7.30 p.m. 


Monday ay, Feb. 6th.—Inst. of Electrical Engineers, Savoy Place, 


Victoria Embankment, W.C.2. Joint meeting with 
I. Mech. E. and 1.E.E. * The Preparation and Giving of 
Expert Evidence,” J. H. Rider. 6.30 p.m. 


Tuesday, Feb. 7th.—Great George Street, Westminster, 5.W.1. 
‘Some Experiments on the Lateral Oscillation of Railway 
Vehicles,” R. D. Davies; and ‘“‘ The Vertical Path of a 
Wheel Moving Along a Railway Track,” C. E. Inglis. 
6 p.m. NEWCASTLE-UPON-TYNE Assoc.: Mining Institute, 
Westgate Road, Newcastle-upon-Tyne. “* Construction of a 
New Quay at the Lock Entrance, Albert Edward Dock,” 

R. B. Porter. 7.30 p.m. 

Wednesday, Feb. 8th.—Roap ENGINEERING SECTION: Great 
George Street, Westminster, 8.W.1. Address by Chairman, 
F. C. Cook. 6 p.m. Lonpon Srupents’ Assoc.: Great 
George Street, Westminster, 8.W.1. ‘‘ Sewage Treatment 
Works, Bexhill-on-Sea,” J. R. King. 6.45 p.m. 

Thursday, Feb. 9%th—BtrmincHam Assoc.: James 
Memorial Inst., Great Charles Street, Birmingham. 
Problems of the Midlands,” W. H. Haile. 6 p.m. 
Assoc.: Royal Hotel, College Green, Bristol. 
H. D. Drummond. 5 p.m. 

Institution of Electrical Engineers 

Wednesday, Feb. 1st.—Wrretess Section: Savoy Place, Viec- 
toria Embankment, W.C.2. ‘! Electrolytic Condensers,” 
P. R. Coursey and 8. N. Ray. 6 p.m. 

Thursday, Feb. 2nd.—Savoy. Place, Victoria Embankment, 
W.C.2. “The Empire Service Broadcasting Station at 
Daventry,’ L. W. Hayes and B. N. MacLarty. 6 p.m. 
Institution of Engineers and Shipbuilders in Scotland 

Wednesday, Feb. 8th.—39, Elmbank Crescent, ae “ Diesel 
Engines for Cargo Ships,’ H. Hunter, K. O. Keller, and 
B. J. O. Stromberg. 7.15 p.m. 

Institution of Heating and Ventilating Engineers 

Wednesday, Feb. 8th.—Inst. of Mechanical Engineers, Storey’s 
Gate, Westminster, 8.W.1. “‘ The Use of Thermo-couples 
for Temperature Measurement,’’ Dr. Margaret Fishenden. 


Watt 

“ Flood 
Bristou 
Paper by 


2.30 p.m. Park Lane Hotel, Park Lane, W.1. Annual 
dinner. 6.30 for 7 p.m. 
Institution of Mechanical Engineers 

To-day, Jan. 27th.—Sream Groupe: Storey’s Gate, West- 
minster, S.W.1. “ High-lift Safety Valves,’’ G. Sewell. 
6 p.m. 

Thursday, Feb. 2nd.—Yorxsutre Branca: Technical College, 
Bradford. “Springs,” T. H. Sanders, 7.30 p.m. 


Friday, Feb. 3rd.—InTeERNAL CompusTION ENGINE GROUP: 
Storey’s Gate, Westminster, 8.W.1. ‘* Concerning Cylinder 
Bore Wear,” A. Taub. 6 p.m. 

Saturday, Feb. 4th—LoNDON GRADUATES’ SECTION : 
the Canning Town Glass Works. 2.30 p.m. 
Tuesday, Feb. 7th.—E. Miptanps Brancu: University College, 
University Park, Nottingham. ‘‘ Long-distance Telephonic 

Communication,” A. Brookes. 7.15 p.m. 

Thursday, Feb. 9th.—NortTH-WesTERN Brancu : . Engineers’ 
Club, Albert Square, Manchester. ‘‘ The Control of Diesel 
Railears, with Particular Reference to Transmissions,” 
Major W. G. Wilson. 7.15 p.m. 

Friday, Feb. 10th.—Informal meeting. Storey’s Gate, West- 
minster, S.W.1. “ Brake Linings,” E. W. Sisman. 6.30 p.m. 

Monday, Feb. 13th.—WeEsTERN BRANCH : Merchant Venturers’ 
Technical College, Unity Street, Bristol. ‘‘Some of the 
Aspects and Problems of the Development of High-speed 


Visit to 


Craft and its Machinery,” H. Scott-Paine. 7 p.m. 
Tuesday, Feb. 14th—S. Wates Branch: Royal Metal 
Exchange, Fisher Street, Swansea. ‘‘ The Modern Portable 


Gas Producer,” B. Goldman and N. Clarke Jones. 6 p.m. 


fern = 4 Feb. 15th.—YorxsHire Brancu: The University, 
Sheffield. 


“Oxygen and Acetylene,’ C. G. Bainbridge. 





7.30 p.m. 


Thursday, Feb. 16th.—SouTHERN Branou : University College, 
Southampton. ‘Some of the Aspects and Problems of 
the Development of High-speed Craft and its Machinery,” 
H. Scott-Paine. 7.15 p.m. 
Friday, Feb. 17th.—Storey’s Gate, Westminster, 8.W.1. Annua 
Ne meeting. .“‘ The Modern Paper Machine,” W. H. 
5.30 p.m. 


Institution of Sanitary Engineers 
Friday, Feb. 10th.—Denison House, 296, Vauxhall Bridge Road, 
8.W.1. ‘* The Work of the Chemist in Relation to Sewage 
Purification and Disposal,” J. M. Wishart. 6.30 p.m. 
Junior Institution of Engineers 
To-day, Jan. 27th.—39, Victoria Street, 8.W.1. ‘* The Isolation 
of Vibration and Noise from Engineering Plant and Equip. 
ment,” H. C, Green. 7.30 p.m, 
Friday, Feb, 3rd,—39, Victoria Street, Westminster, 8.W.1. 
“The Possibilities of Solid Fuel Fired Marine Steam Units 
for Powers up to 150 B.H.P.,” K. W. Willans. 7.30 p.m. 
Friday, Feb. 10th.—39, Victoria Street, London, S.W.1L. ‘“ The 
Design, Trial, and Loss of H.M. Airship * R 101,’”’ Wing- 
Commander T, R. Cave-Brown-Cave. 7.30 p.m. 
Brasher Association of Engineers 
To-day, Jan. 27th.—Engineers’ Club, Albert Square, Manchester, 
“Some ‘Technical Aspects of Railway Electrification,” J. E. 
Calverley. 7.15 p.m. 
North of England Institute of Mining and Mechanical Engineers 
Friday, Feb. 3rd.—Old Assembly Rooms, Westgate Road, New- 
castle-upon-Tyne. Annual dinner. 7.30 p.m. 
North-East Coast Institution of Engineers and Shipbuilders 
Friday, Feb, 3rd,—Mining Institute, Newcastle-upon-Tyne. 
“ Vibration Problems from the Marine Engineering Point 
of View,” T. W. F. Brown. 6 p.m. 
Railway Club 
Thursday, Feb. 16th._-Royal Scottish Corporation Hall, Fetter 
Lane, E.C.4. ‘* More About Railways-in-Law,” K. Brown. 
7.30 p.m. 
Royal Aeronautical Society 
Tuesday, Feb. 7th.—Inst. of Mechanical Engineers, Storey’ 3G “en 
Westminster, 8.W.1. ‘Sleeve Valve Engines,” A. H. 
Fedden. 7.45 p.m. 
Thursday, Feb. 16th.—Inst. 
Gate, Westminster, 8.W.1. 
Bairsto. 6.30 p.m. 
Royal Institution of Great Britain 
Saturday, Jan. 28th.—21, Albemarle Street, W.1. 
Industry,” F. Pick. 3 p.m. 
Royal Society of Arts 
Wednesday, Feb. 1st.—John Street, Adelphi, W.C.2. “The 
Difficulties of Air Raid Risks Insurance,”’ P. H. Edwards. 
8.15 p.m. 
Wednesday, Feb. 8th. —John Street, Adelphi, W.C.2. 
and Soaring,” R. Kronfeld. 8.15 p.m. 


Rugby Engineering Society 


of Mechanical Engineers, Storey's 
“Ignition Problems,” G. E. 


* Art and 


“ Gliding 


Friday, Feb. 3rd.—Conservative Assembly Room, Albert 
Buildings, Rugby. ‘“ Instructional Films,” D. 8. Morfey. 
7.30 p.m. 


Society of Chemical Industry 

Friday, Feb. 3rd.—Technical College, The Butts, Coventry. 
Joint meeting with Coventry Engineering Society. ** Recent 
Developments in Bearing Metals,” H. L. Evans and 8. T. 
Harrison. 7.45 p.m. 

Wolverhampton Engineering Society 

Monday, Feb. 6th.—Victoria Hotel, Wolverhampton. ‘‘ Heavy 

Machine Tools and Design,” J. H. Rivers. 7.30 p.m. 








CONTRACTS AND ORDERS 





The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





Sron-Carves, Ltd., Cheadle Heath, Stockport, has received 
an order for a by-product coking plant from East Hetton 
Collieries, Ltd., Trimdon Grange, Co. Durham. The existing 
waste heat ovens are to be demolished and the new plant 
erected on the same site. The eighteen ovens to be 
provided will be of the Simon-Carves ‘‘ Underjet”’ rich 
gas type, capable of carbonising 400 tons of raw coal per 
day. The contract also includes the erection of od 
product plant, coal-handling plant, blending bunkers, 
coke-handling and screening plant, steam raising plant, and gas 
compression plant for delivering surplus gas to the West Hartle- 
pool Gas Company's mains. 








LAUNCHES AND TRIAL TRIPS 





British Lrserry, motor tanker; built by the Furness Ship- 
building Company, Ltd.; to the order of the British Tanker 
Company, Ltd.; dimensions, length 464ft., breadth 61ft. 9in., 
depth 34ft.; deadweight, 2,200 tons. Engines, four-cylinder 
opposed- piston, cylinders 600 mm. diameter by 2320 mm. com- 
bined stroke, supplied by William Doxford and Sons, Ltd. 
Launch, January 17th. 


British Trust, motor tanker; built by Harland and Wolff, 
Ltd.; to the order of the British Tanker Company, Ltd.; dimen- 
sions, length 463ft., breadth 61ft. 6in., depth 34ft. Engines, 
six-cylinder, four-stroke, single-acting. Trial trip, January 19th. 








CATALOGUES 





Grorcre H. ALeExXanpER Macuinery, Ltd., 82-84, Coleshill 
Street, Birmingham, 4.—Particulars of ‘“‘ Galex”’ precision 
gauges. 

Homan Bros., Ltd., Camborne.—A leaflet describing the 
company’s “ Golden Arrow ” automatically rotated telescopic 
feed stoping drill. 

G. H. Gascorcne Company, Ltd., 111-117, Chatham Street, 
Reading.—A booklet and leaflets describing the uses of “ Ke- 
Klamps ”’ for tubular construction. 

Srntor Economisers, Ltd., 11, Southampton Row, London, 
W.C.1.—A_ book describing the design, construction, and 
installation of the firm’s economisers. 

8S. E. Opperman, Ltd., North Circular Road, Stonebridge 
Park, London, N.W. 10. —A folder containing data and illus. 
trations describing the “‘ Quickgrip ”’ strake for tractors equipped 





with pneumatic tyres and a road map. 
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Proposed Harbour Works at St. Ives 


FOLLOWING the~recent loss of seven members of 
the crew of the Royal National Lifeboat Institution's 
boat at St. Ives, when answering a call of distress, 
Mr. N. A. Beechman, the Member of Parliament for 
St. Ives, has asked the Prime Minister the following 
question: ‘* Whether, in view of the fact that the 
absence of a breakwater in St. Ives Bay makes it 
impossible to launch an adequate lifeboat, endangers 
the lives of fishermen, and deprives a long and 
important coast line of a harbour of refuge, he will 
immediately set up a Committee representative of 
all the Government Departments concerned to con- 
sider the possibility of so improving the harbourage 
facilities at St. Ives that an adequate lifeboat could 
be utilised, and fishermen and shipping generally pro- 
tected, particularly in view of the greater use 
likely to be made of our western ports in wartime. 
At a meeting of St. Ives Town Council a few days 
ago the Mayor proposed that a memorial fund should 
be instituted to construct harbour works in St. Ives 
Bay. He expressed the hope that as a result of the 
tragedy they might be enabled to achieve what the 
people at St. Ives had been trying to do for the last 
hundred years, namely, to ensure by the construction 
of appropriate harbour works that such catastrophes 
should not happen. The Council decided to call a 
public meeting and to invite all the Cornish Members 
of Parliament, the Lord Lieutenant of the County, 
the Chairman and Vice-Chairman of the County 
Council, to consider the question of making an appeal 
to the Government to provide a harbour of refuge 
at St. Ives. 


Anglo-German Trade Relations 


In a Journal note last week regarding Anglo- 
German trade relations, we referred to the forth- 
coming meetings between representatives of the 
Federation of British Industries and the Reichs- 
gruppe Industrie. On Saturday, January 28th, it 
was officially announced by the Central Council of 
British Colliery Owners that after the discussions that 
have been taking place for some time between repre- 
sentatives of the principal European coakproducing 
countries with a view to reaching an international coal 
agreement, it was arranged that meetings should 
take place between representatives of the British and 
German coal industries, as the two countries pre- 
dominantly interested in the export trade. The 
object of the meeting would be to ascertain whether a 
basis of agreement could be reached between them, 
and thus facilitate the negotiations among all the 
countries concerned. The meetings between repre- 
sentatives of the British and German coal industries 
have, the statement continued, succeeded in settling 
all points of difference, and it is proposed to resume 
negotiations among the whole of the countries inter- 
ested with a view to reaching a general agreement. 
Speaking in the House of Commons on Tuesday, 
January 31st, the Minister of Mines, Captain Crook- 
shank, said that the Government had taken the closest 
interest in these efforts, as it had always regarded 
such a general agreement as the most satisfactory 
solution of the problem of the coal export trade. Now 
that the Anglo-German conversations had been 
successful, negotiations among the whole of the 
countries interested would be resumed with a view 
to reaching a general agreement. 


The Late Professor Albert Sauveur 


THE science of metallurgy has suffered a severe loss 
by the death of Professor Albert Sauveur, Emeritus 
Professor of Metallurgy and Metallography at 
Harvard University, which took place at the age of 
seventy-four at his home, Cambridge, Massachusetts, 
on Thursday, January 26th. He was born at Louvain, 
Belgium, in 1865, and received his education at 
schools in Brussels, Liége, and Massachusetts Insti- 
tute of Technology. He specialised in mining and 
metallurgy. In 1889 he was appointed chemist at 
the Steelton Works of the Pennsylvania Steel Com- 
pany, and later he was placed in charge of the research 
laboratories of the Illinois Steel Company of Chicago, 
a position which he held until 1895, when he took up 
the work of teaching with the Massachusetts Institute 
of Technology and the Metallurgical Department of 
Harvard University, where he served as instructor 
and Assistant Professor from 1899 till 1905. In that 
year he was elected to the Gordon McKay Chair of 
Metallurgy and Metallography in Harvard University, 
a position which he continued to hold with honour 
till 1935, when he retired as Emeritus Professor. 
Albert Sauveur may be looked upon as a pioneer 
worker with a world reputation, in the metallurgical 
developments connected with the manufacture and 
heat treatment of iron and steel. He received the 


honours of many countries, and he was made Officer 
of the Order of Leopold of Belgium, Chevalier of 
the Legion of Honour of France, and Officer of the 
Academy of France. He was awarded the Bessemer 
Medal of the Iron and Steel Institute and the Elliot- 
Cresson Gold Medal of the Franklin Institute. He was 





the first recipient of the Albert Sauveur Achievement 
Medal established in his honour by the American 
Society of Metals, and was awarded the degree of 
Doctor of Science by the Case School of Applied 
Science in 1921, Grenoble University in 1924, the 
University of San Marcas (Peru) in 1925, and 
Harvard University in 1926, while the University of 
Lehigh conferred upon him the degree of Doctor of 
Engineering in 1926. Albert Sauveur was the author 
of numerous articles in the scientific Press of many 
countries, and will always be remembered by his 
standard work on “ The Metallurgy and Heat Treat- 
ment of Iron and Steel.”” He was a valued member 
of the International Association for Testing Materials, 
which he served for over thirty years. One of his 
last public lectures was the Edgar Marburg Lecture, 
delivered in Atlantic City in May, 1938, when he 
spoke on “The Torsion Test.” His death will be 
deeply regretted by a wide circle of the friends of 
metallurgy, not only in America, but in Great Britain 
and on the Continent of Europe. 


National Standards Laboratory, Australia 


WE have received from the Australian Council for 
Scientific and Industrial Research further particulars 
of the scheme for the setting up of a National Stan- 
dards Laboratory near to the University of Sydney. 
The work of the proposed Laboratory and its relation 
to commerce, industry, and science was fully discussed 
in a paper read on October 20th last by Mr. G. 
Lightfoot, before the Victorian Regional Group of 
the Institute of Public Administration. That paper 
is shortly to be included in the Journal of the Council 
for Scientific and Industrial Research in Australia. 
In the paper it is stated that under the Science and 
Industry Research Act, by which the Council for 
Scientific and Industrial Research was established, 
one of the functions of the Council is the testing and 
standardisation of scientific instruments and the 
carrying out of scientific investigations connected 
with the standardisation of apparatus, machinery, and 
instruments used in industry. The Council has 
accordingly been directed by the Commonwealth 
Government to establish a National Standards 
Laboratory for that purpose. The first steps taken 
by the Council for the establishment of a National 
Standards Laboratory were to secure a site for the 
Laboratory in the grounds of the University of 
Sydney, and to appoint three highly qualified officers, 
one to take charge of each of the three main sections 
of the Laboratory, viz., (1) metrology, (2) electrical, 
and (3) physics. These three officers will probably 
have to spend some time at the National Physical 
Laboratory at Teddington, which has undertaken to 
assist in obtaining all the standard equipment neces- 
sary. A careful specification will be drawn up for 
each piece of apparatus, the orders will be placed, and, 
when delivered, the Australian standards will have 
to be calibrated with the British standards. This 
work will involve a considerable amount of time, and 
it is not anticipated that the Laboratory will be 
ready for at least two years. It is estimated that the 
capital cost of the building and its equipment will be 
initially from £80,000 to £100,000. 


Rail and Road Transport 


On Tuesday, January 31st, an important meeting 
took place between representatives of the railway 
companies and the Liaison Committee of road haulage 
interests, which, it is felt, may do much to further the 
progress of the Special Committee of the Transport 
Advisory Council, to which has been entrusted the 
task of considering the claims of the main line railway 
companies for the removal of the restrictions on the 
charges for the carriage of merchandise by rail. At 
the close of the meeting referred to the following 
official statement was made :—“ The rail and road 
haulage repre8entatives have made considerable pro- 
gress towards agreement in regard to the railways’ 
Square Deal proposals. They have adjourned for the 
consideration of certain important details and for the 
preparation of a joint memorandum for submission 
to the Chairman of the Transport Advisory Council.” 
These informal meetings will, it is felt, do much to 
assist the work of the Special Committee, and make 
possible an early decision. Tuesday’s meeting is the 
more important as one of the main points brought 
forward by the railway companies was the keen 
competition of road transport. The joint memo- 
randum by both parties t6 the Chairman of the 
Transport Advisory Council is to be welcomed on that 
account. 


L.C.C. and the Bressey Report 


At a meeting of the London County Council, which 
took place on Tuesday, January 3lst, the Highways 
and Finance Committees presented a joint report in 
which it was stated that the expenditure involved in 
carrying out the recommendations of the Bressey 
Report in the L.C.C. area had been estimiited at 
something between 80 and 120 million pounds. If 
this expenditure were to be undertaken within the 





period of thirty years envisaged by the report, the 





cost to the Council might be between 1} and 2 million 
pounds a year for each of the thirty years, even when 
allowance was made for grant from the Road Fund 
on a basis of 60 per cent. Such a heavy addition to 
the Council’s budget is not to be undertaken lightly. 
It is pointed out that, with such unprecedented ex- 
penditure on top of normal improvements and all the 
Council’s other services, the question of the rate of 
grant to be received from the Road Fund must play 
a vital part in determining the Council’s attitude to 
the Bressey proposals. The Council selected three 
schemes for prior treatment, and asked the Minister 
of Transport, for reasons which are set out in the Com- 
mittees’ report, to make a grant bigger than that 
allocated to normal London improvements. The 
Minister replied, however, that he was unable to hold 
out any prospect of grants for Bressey schemes at a 
rate in excess of 60 per cent. The Committees con- 
cerned feel that such a grant is inadequate, but they 
express the hope that the Minister may find it possible 
to offer a satisfactory higher rate. They further 
recommend the Council to place on record its regret 
that it is unable, on the basis of the 60 per cent. grant, 
to carry out in the limited period the three major 
schemes selected from the Bressey Report, and pro- 
visionally agreed with the Minister for prior execu- 
tion. Meanwhile, the Highways Committee is con- 
sidering a further programme of work for discussion 
with the Minister should the grant question be settled 
on a satisfactory basis. 


Flood Damage 

Durinc the week under review serious flooding has 
occurred in the Thames area, in East Anglia, and the 
Fen District, resulting in much damage to property, 
roads, and river works. On Monday it was announced 
by the Thames Conservancy Board that the total 
rainfall during the month up to last Sunday was 
5-26in., compared with an average for January of 
2-2lin. The rate of flow of the Thames at Teddington 
was, on Sunday last, about 7,000,000,000 gallons, 
but has been steadily falling since, and any crisis is 
regarded as past. About 1000 houses at Chertsey, 
Shepperton, Walton Bridge, and Laleham are 
affected by the flooding. Near Ipswich about 2000 
houses have been affected, and hundreds of people will 
have to be rehoused. An abatement of flooding in that 
district was reported on Wednesday, when fields and 
streets which had been under water for over a week 
were again seen. In the Fen area a serious break in 
the bank of the Barway Lode near Soham, Cambridge- 
shire, took place on Tuesday evening, despite strenu- 
ous efforts to strengthen the banks by officials of the 
Great Ouse Catchment Board and volunteers. Several 
hundred acres of land in the vicinity are now under 
water to a depth of l5in. to 24in., but, according to a 
statement by Mr. Oscar Borer, M. Inst. C.E., the 
Chief Engineer of the Board, the Middle Fen area is 
well equipped with pumps and the water should be 
gradually lowered over the flooded area. Hurried 
repairs to banks were made at Lakenheath and 
Redmere, but the level of water in the Fens is decreas- 
ing slightly. The possibility of a critical situation 
still remains and arrangements are in hand for 
effecting emergency repairs should they be required. 


The Retirement of Sir Ralph Wedgwood 


THE announcement is made by the London and 
North-Eastern Railway Company that Sir Ralph 
Wedgwood, the chief general manager of the company 
since 1923, will retire under the age limit on March 
3rd next, and that Mr. C. H. Newton, the divisional 
general manager of the Southern Area, has been 
appointed to succeed him from that date. Sir Ralph 
received his education at Clifton and Trinicy College, 
Cambridge, and has been associated with railway 
management throughout practically the whole of 
his career. After war service as Director of Docks on 
the staff of General Headquarters in France, he was 
deputy general manager of the Great Eastern Railway 
from 1919 to 1921 and general manager in 1922. In 
the following year he was elected to his present 
appointment as chief general manager of the London 
and North-Eastern Railway Company. He received 
his knighthood in 1924. Among other important 
posts he has held may be mentioned that of President 
of the National Confederation of Employers’ Organisa- 
tions in 1929 to 1930, membership of the Weir Com- 
mittee on Main Line Electrification, 1930 to 1931 ; 
membership of the Central Electricity Board, 1931 ; 
membership of the Chinese Government Purchasing 
Commission in 1932 ; and chairmanship of the Indian 
Railway Inquiry Commission in 1936 to 1937. Sir 
Ralph is also one of the three representatives of rail- 
way interests on the Transport Advisory Council’s 
Committee, and it has not yet been announced whether 
he will continue to serve on that Committee after he 
retires on March 8rd. The London and North-Eastern 
Railway Company also announces the retirement from 
the board of Mr. Walter Leslie Runciman, owing to 
the urgent pressure of other work. Viscount Ridley 
has been appointed to fill the vacancy left by Mr. 





Runciman’s retirement. 
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A History of Rotary 


Engines and Pumps 


No. IV 
(Continued from page 116, January 27th) 


Rotary Piston MacHINEs 


A 'T the end of the last article it was mentioned 
44 that we intended to preface the descriptions 
of machines of each of several classes by a short 
study of the characteristic qualities of such 
machines. The study is attempted, not with the 
object of analysing exhaustively what is and what 
is not possible with the rotary, but with the intention 
of indicating to the reader certain directions in 
which his critical faculties can be utilised when 
considering the numerous designs in each class 
subsequently described. We believe that in this 
way. we may be able to enhance the interest of the 
articles, particularly to those to whom the various 
possible rotary designs are unfamiliar. In the 
following articles only machines invented or deve- 
loped during the nineteenth century are mentioned. 
At a later stage it is intended to deal with modern 
applications of the rotary principle. 

One of the simplest forms of the rotary piston 
design is that in which a drum turns concen- 
trically in a cylinder of larger diameter and carries 
a “piston” reaching across the annular space 
between the drum and the cylinder. An “ abut- 
ment’ projects inwards from the cylinder, in 
which itjis; carried in suitable guides, andnormally 
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FiG. 18—-ROTARY PISTONS PASSING ABUTMENTS 


contacts with the drum. It lifts once in each revo- 
lution to allow the piston to pass. Many modifica- 
tions of that arrangement are possible. But before 
attempting to discover how great the variety is, 
it will be advantageous for the purposes of 
this article, and, as will be found later, will 
simplify the study of the characteristics of the 
machine, to form a few definitions, particularly as 
to what is meant by the terms cylinder, rotor, 
piston, and abutment. 


(1) The cylinder is the outer member contain- 
ing the remainder of the essential parts of the 
machine. It is not necessarily stationary. 

(2) The rotor is the central member which 
may or may not rotate. 

(3) The piston is one part upon which the 
pressure in the working chamber acts, and that 
part which is immovable with regard to the 
member upon which it is mounted. 

(4) The abutment is the other part upon 
which the pressure in the working chamber acts, 
and is that part which is capable of moving in 
relation to the member on which it is supported 
in order to let the piston pass. 


Examination of various designs shows that power 
may be transmitted either by the motion of the 
cylinder or of the rotor. Either the piston or the 
abutment, but not both, can be situated on the 
moving member. Inlet and exhaust ports can be 





arranged upon either member, whether that mem- 
ber is in motion or stationary. There can, of course, 
be more than one piston, more than one abutment, 
or both, and the abutment can reciprocate in 
straight guides, be arranged like a flap on a hinge, 
or be of rotary form consisting of a drum with a 
suitably shaped slot into which the piston fits at 
each revolution in order to pass. The variety 
available is shown broadly in the following table, in 
which the alternatives in the second column apply 
to any of those in the first, the alternatives in the 
third to any combination of the first two, and the 
alternatives in the last to any combination of the 
others. A distinction is drawn between machines 
with single abutments or pistons, and those with 
more than one, on the ground that a significant 
change of characteristic performance can be 
attained by the alternative, but no further dis- 
tinction between machines with only two or more 
than two such members is drawn because no real 
alteration of characteristics is then likely to be 
involved. 














Situation and Type and Position of 
number of number of inlet and Rotating 
pistons. abutments. exhaust ports.* | member. 
One onrotor  Onesliding |) Both on rotor 
Two or more| One hinged Both on cylin- 
on rotor der 
One on cylinder | One rotary One on rotor 
and one on Roto 
r r cylinder r Coli "i 
Two or more} Two or more ag ate 
on cylinder of each of 
the above 
varieties 








* When there is more than one piston or abutment there can 
be more than one pair of ports. 

From this table it will be seen that there are 
nearly 150 possible and different combinations. 
This number is further increased by the infinite 
possibilities of varying the shape of the piston, the 
abutment, and even the cylinder and the rotor. 
It may be observed, in reference to the table, that 
designs which are identical, except for the rotating 
member, have, of course, precisely similar 
characteristics. To be rather metaphysical, it 
would be impossible “in space” to determine 
which of the two members was rotating ! On earth, 
however, the choice of the rotating member has a 
considerable influence on the design of the passages 
admitting and exhausting the working fluid. 

Dead Points.—It is still quite commonly assumed 
that a rotary piston engine has no dead points 
similar to those to be found on “ dead ” centres 
in the reciprocating machine. The assumption 
is very far from being true. Consider the rudi- 
mentary rotary piston engine shown in Fig. 18a. 
Steam is admitted through the port A and acting 
on the back of the piston drives it round towards 
the exhaust port. At the position shown the 
piston has almost reached the abutment. If it 
is to proceed further, the abutment must lift. 
But as soon as the abutment is lifted, it will be 
observed, as shown in the second diagram, the 
steam entering at A can act equally on both sides 
of the piston, which can therefore only be carried 
forward by the momentum of the machine. 
Nor clearly does the condition persist only 
momentarily. It must persist until the piston 
has travelled a distance equal to its own thickness 
plus that of the abutment, and the abutment 
has dropped into place again behind it—a very 
substantial proportion of a complete revolution ! 

The machine shown is, of course, very rudi- 
mentary, and has another serious defect. As 
the piston passes under the abutment steam 
could flow from the port A around the annulus 
directly to the exhaust port, so that a heavy 
loss would ensue. This trouble can be overcome 
by arranging a second piston diametrically opposite 
the first, as shown dotted in the second diagram ; 
and at first sight it might seem that this addition 
had also rid the machine of a dead period. In 
fact, however, it has conferred on it a second 
such period. For it will be observed that, although 
the second piston has the steam behind it and the 
exhaust before, the leading piston, as it passes 
“through ” the abutment, is pressed backwards 
by the steam exactly to balance the resulting 
torque and that this condition will exist twice in 
each revolution. 

Shape of Piston—By altering the shape of 
the piston the period during which the mechanism 





is “dead” can be very appreciably reduced. 
In Fig. 18¢ is shown a machine with a cam-like 
piston ‘entering’ a reciprocating abutment. 
The full dead period will only occur during the 
time the very point of the piston is passing under 
the abutment. But in the position shown and 
other similar situations, the machine is not exerting 
the full torque of which it is capable, since the 
steam is able to act on that part of the face A 
of the piston already exposed by the partially 
raised abutment. Thus by shaping the piston 
the length of the dead period can be reduced 
and the torque characteristics of the machine 
are then made a function of the shape of the 
piston. 

Instead of a reciprocating abutment, a hinged 
one may be used. In this case the dead period 
persists, while the piston travels for a distance 
equal to its own length plus the length L—Fig. 18d 
—of the abutment. A simple “ flap’ abutment, 
such as that shown, is therefore inferior on these 
grounds to the reciprocating one, since the length 
L is likely to be greater than the thickness of 
the latter. 

If a rotary abutment is used, there is no dead 
period or point, but there is a significant reduction 
in torque as the piston passes through the abut- 
ment. The conditions resulting from the use of 
such an abutment are further elucidated in the 
following section. 

Machine Regarded as a Pump.—The fact that 
rotaries are nowadays much more important as 
pumps than as engines requires that their charac- 
teristics in that guise should be studied. Of course, 
the existence of a “‘ dead” period in a mechanism 
used as an engine indicates that when used 
as a pump it will cease to deliver during that 
period. Indeed, it is clear from a glance at Fig. 185 
that whilst the abutment is lifted, the piston cannot 
displace fluid into the discharge port. It is inter- 
esting in that connection to examine what pro- 


portion of the total volumetric displacement of 


the piston per revolution—i.e., the volume of 
the annulus—is actually delivered out of the 
machine. The loss of delivery is equal to that 
section of the annulus over which the piston 
travels whilst the abutment is raised and is clearly 
equal to\the volume of the piston itself plus 
the volume of the abutment. After the piston 
has passed, however, the abutment returns, 
forcing out of the discharge port an amount 
of fluid equal to its own volume. The net loss 
is thus precisely equal to the volume of the piston, 
and the theoretical volumetric efficiency of the 
machine is (total annular volume—piston volume)/ 
annular volume. Delivery is irregular. It falls to 
zero as the piston passes the abutment and rises 
to a maximum in proportion to the speed at which 
the abutment returns. It can be represented by a 
diagram, such as that shown at the bottom of 
Fig. 18. 

As in the engine, the shape of the piston has a 
considerable effect. Assuming a piston of the 
shape shown in Fig. 18c, it is clear that in the 
position indicated the whole face A cannot displace 
fluid into the delivery port. Only that part of the 
face which is still approaching the abutment can 
“ squeeze” out the fluid. The interesting fact 
emerges that the instantaneous delivery is very 
nearly proportional to the inward projection of the 
abutment.* This fact is worth remembering, as 
it helps to make clear the shape of the delivery 
curve in a number of rotaries of the rotary 
piston type. The length P equal to the projection 
of the equivalent reciprocating abutment must 
be measured radially from the point of contact 
of the abutment with the piston to the edge of 
the annulus. It is also worth noting that, assum- 
ing the abutment to have no thickness, the draw- 
ing of the pump is a polar diagram, of a kind, of 
the delivery curve. The “zero” circle is repre- 
sented by the outer radius of the annulus and 
positive deliveries are measured inwards to the 
body of the rotor and .aces of the piston. Deliveries 
so measured are, however, only approximately 
accurate in relation to each other, and become 
very inaccurate if the depth of the annulus is 
large in proportion to the diameter of the cylinder. 





* Where the depth of the annulus is small relative to the 
diameter of the machine, this statement is a very close approxi- 
mation to the truth. For in these circumstances the instan- 
taneous delivery is expressed by the formula 4 D.L.P, 
where D is the mean diameter of the annulus, L the length of 
the cylinder or transverse width of the abutment, and P the 
inward projection of the abutment. But where the depth of 
the annulus is large, it is incorrect owing to the curved path of 
the piston. The correct formula is then , 


+{D*-(D-2 P)*} L. 
and the delivery is no longer directly proportional to the pro- 


jection ofthe abutment. In thia case D represents the diameter 
of the cylinder. 
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When a hinged abutment is used, there is a 
similar, but not identical variation in delivery. 
Assuming a square piston, delivery ceases so soon 
as the “‘ flap ” lifts and does not begin again until 
the piston has travelled a length equal to its own 
width plus the length L of the abutment. There is 
seldom any compensating “ returned ” volume (as 
there is with a thick reciprocating abutment) when 
the “flap ” falls back. If, however, the piston is 
suitably shaped, the “ flap” can be raised and 
lowered slowly, but in this case the value of the 
length P bears no relation to the actual delivery 
since the volume lost is dependent on the shape of 
the piston, the length of the flap and the speed at 
which the flap is lifted. The loss of delivery 
may be considerably more than the volume of 
the piston, but cannot be less. 

When a rotary abutment is used the loss incurred 
is considerably reduced, and, in fact, delivery need 
never actually cease. A stage in the progress of 
a piston through such an abutment is shown in 
Fig. 19. The shape of the piston is such that only 
the horn A of the abutment comes into contact 
with it. The muddling fact that the slot in the 
abutment itself actually brings round fluid from 
the suction side can be totally disregarded, because 
it is only the piston which can displace that fluid 
into the discharge port. The instantaneous 
delivery is nearly proportional to the projection 
of the abutment. In this case the radial 
distance must be measured from the point of 
contact of the leading horn A of the slot with the 
face of the piston. In the diagram this horn is in 
contact with the body of the rotor and the full 
normal delivery is therefore being maintained. 
But as the piston penetrates further into the slot, 
the horn creeps up the face of the piston, and the 
projection grows shorter, showing that the delivery 
is falling. This reduction in the delivery con- 
tinues until, after the piston has travelled a 
distance equal to its own length, the*trailing horn 
B of the slot comes into contact with the body of 
the rotor, when full normal delivery is at once 
regained. 

If a polar diagram be made of the event in the 
manner adopted for the shaped piston and recipro- 
cating abutment machine—Fig. 18c—the positions 
of contact of the leading horn on the face of the 
piston can be plotted backwards from the root 
of the piston in correct angular relationship. The 
outer radius of the annulus is again the zero line, 
and deliveries are measured positively inwards 
therefrom to the body of the rotor and to the line 
plotted backwards from the root of the piston. 
The actual loss of delivery is then indicated by the 
shaded area—Fig. 19. It will be further observed 
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Fic. 19—PISTON PASSING ABUTMENT 


that the plotted line is a circle with the axis of 
the rotary abutment as its centre! The case 
taken is, however, a special one. Where the 
shapes of the piston and abutment are chosen so 
as to “roll” together like gears, instead of only 
sliding, the shape of the plotted line will no longer 
be part of a circle, but will depend on the precise 
nature and shape of the contacting curves. 

In a rotary abutment pump, then, delivery 
need never actually cease. But, as is shown by 
the polar diagram, there is a definite check to 
the delivery as the piston passes through the 
abutment. The extent of the check depends 


upon the shapes of the piston and abutment, and 
also on the length of the slot. This variation in 
delivery assumes especial importance in machines 
of the bi-rotor type and a more detailed examina- 
tion of what occurs will be attempted when bi- 


Constant Delivery.—tIt is not-a characteristic 
of all rotary piston machines to give a variable 
delivery and have a volumetric efficiency below 
100 per cent. To obtain a constant delivery 
characteristic, it appears, however, to be essential to 
have one port, and preferably both, on the member 
which carries the piston, and at least two abut- 
ments. If there is more than one piston there 
must be at least one more abutment than there 
are pistons. Simple examples of such pumps are 
shown in Fig. 20. In the first there is a square piston 
on the rotor; the discharge port opens into the 
rotor in front of the leading face of the piston, 
and the inlet port is arranged behind the trailing 
edge of the piston. Four reciprocating abutments 
are arranged around the cylinder. They are to 
be imagined operated in such a way that each 
in succession remains lifted for one-quarter of a 
revolution ; is lowered during the next quarter ; 
remains in contact with the rotor during the 
third quarter; and is raised during the last to 
its original position. Now the piston delivers 
by “ squeezing” the fluid against the abutment 
ahead. As it approaches the abutment lifts. 
But delivery does not cease, since the squeezing 
action is continued against the face of the following 
abutment which is still in contact with the rotor. 
There has been lost, however, that delivery which 
is necessary to fill the space vacated by the abut- 
ment. It can be exactly compensated, and 
impose no check on the delivery, by causing the 
abutment to slide back into a “reservoir” of 
the fluid which is thus displaced into the working 
chamber exactly in proportion to the motion 
of the abutment, through a passage cut in the 
abutment. 

It is worth recalling at this stage the definitions 
given at the beginning of this section of piston 
and abutment. A neater design of the pump just 
described is shown on the right of Fig. 20. Here 
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FIG. 20—ROTARY PISTON PUMPS FOR CONSTANT 
DELIVERY 


the four movable ‘“‘ abutments ” are placed on the 
moving rotor, while the “ piston ”’ is fixed immov- 
ably to the stationary cylinder and has the suction 
and delivery ports on each side. The abutments 
can be imagined to be drilled centrally and to 
retreat into reservoirs containing fluid. They could 
be operated by a suitably shaped cam. Were 
the piston not defined as “ one part on which the 
pressure in the working chamber acts and that 
part which is immovable relative to the member 
on which it is mounted,” the sliding members 
might be regarded as pistons, and the rule that 
for constant delivery the ports should be arranged 
around the piston would no longer hold good. 
Recently a pump of this kind, but with rotary 
instead of reciprocating abutments, was put on 
the market. Many of the machines invented 
during the nineteenth century as engines had 
a similar characteristic and had, as_ engines, 
no dead points whatever. 

Clearance Volume.—In a machine to be used 
as an engine or as a compressor, it is preferable 
that the ‘“‘ clearance volume” should be as small 
as possible. Interpreted in terms of the rotary 
piston engine, “clearance volume” means the volume 
of an evacuated space between the piston and the 
abutment at the moment when steam begins to 
enter it. With a shaped piston of the type shown 
in Fig. 18c, there is no reason, other than the 
practical difficulty of placing the steam port 
sufficiently close to the abutment, why there 
should be any clearance volume whatever in a 
rotary piston machine. The practical difficulty, 
however, is not easy to overcome, and in many 
of the designs invented the clearance volume was 
quite large. In a machine such as those shown in 
Fig. 20, in which there are no dead points, there is 
no clearance volume in the ordinary sense, since 
steam is supplied steadily and regularly. Regarded 
as a compressor, however, the machine is not very 
satisfactory. The piston compresses the gas 
against an abutment. Some time before the 


gas is at delivery pressure, the abutment lifts, 
adding to the volume of the chamber the large 
volume of uncompressed gas in the next quadrant 
of the annulus, thus causing a fall in pressure and © 
temporary cessation of delivery, besides a loss 
due to the expansion and recompression of the 
gas originally at delivery pressure. By suitable 
design, this disadvantage can at least partially be 
overcome. 

Expansion.—The inventors of rotary machines 
conceived them to be very much simpler than the 
corresponding reciprocator. In order to carry out 
this idea of simplicity the rotary should be so con- 
structed that there is no external mechanism, and 
that the admission and exhaust of the working 
fluid are automatically controlled. The rotary 
piston machine falls short of the ideal in the 
respect that unless external mechanism is added 
to operate valves there can be no use made 
of the expansion of the steam. This fact will be 
at once clear by reference to the diagrams. The 
steam port is open all the time, except when the 
head of the piston is passing it. When the steam 
port is arranged on the rotating member, how- 
ever, a simple valve similar to that used by Watt 
in his steam wheel might be employed to control 
the admission of the steam and its expansion could 
then be used. 

Packing.—It was pointed out in the last article 
that one of the prime causes of the failure of rotary 
engines was the difficulty of packing them. The 
extent of the packing necessary can be followed 
from the diagram, Fig. 21. First of all, the top of 
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FIG. 21—PACKING OF ROTARY PISTON MACHINE 


the piston must be packed. Next, there are its 
sides on lines more or less radial. This packing is 
likely to lead to trouble, since the wear resulting 
from it will be unequal in proportion to its distance 
from the centre of rotation. The drum on which 
the piston is mounted must be packed at the ends. 
In the arrangement of this packing it must be 
considered that leakage around the abutment 
must be prevented, as well as between the spaces 
in front of and behind the piston. A ring of 
packing is therefore wanted along the edge of the 
drum as close to the edge as possible at each end. 
Finally, the abutment has to be packed, on all 
four sides if it is hinged, on three sides, and in the 
sliding gland if it reciprocates, and in a manner 
similar to the drum if it is rotary. Compared with 
the simple piston rings and piston-rod packing of 
the reciprocator the amount of packing in a rotary 
is enormous. There can never be less than twice 
as much (for there is the abutment to pack as well 
as the piston), and may be as much as twenty times 
more packing in the rotary than in the correspond- 
ing reciprocator ! It can scarcely be wondered that 
no rotary piston engine ever proved successful ! 
Shaft Loading.—The shaft of a rotary piston 
machine experiences a load tending to bend it, and 
the bearings and the shaft itself must be designed to 
withstand the load. Assuming a single piston and 
single abutment, the thrust is, at first, as the piston 
leaves the abutment, directed radially more or less 
on the radial line between the abutment and the 
centre of the rotor. As the piston travels round the 
thrust becomes greater in intensity, reaching a 
maximum along a line at 90 deg. to the radius 
leading to the abutment. At this moment the 
piston will have travelled through 180 deg. There- 
after the thrust falls, becoming zero from a point 
180 deg. from the abutment, just as the piston 
again reaches it. When there are two pistons and 
one abutment, the thrust becomes nearly zero as 
each piston approaches the exhaust port and 
reverts at once to the maximum along a 90 deg. 
radius as the piston passes the port and enters the 
abutment. With two pistons and two abutments, 
each with ports about it, the thrust is substantially 
zero the whole time. 

When the ports are arranged around the piston 
and there are two abutments, the exact variation 








rotors come to be considered. 





piston reaches the abutment, and whilst the trapped 





of the strength and direction of the thrust depends 
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on the action of the abutments. It becomes a 
maximum at 90 deg. each time the piston passes an 
As soon as that abutment closes and 
the other opens, it is transferred to the other side, 
rising to a maximum at 270 deg. and thus exactly 


abutment. 


reversing the direction of thrust. 


Though not of great importance as affecting the 


practicality of a machine, the manner of variation 
of the thrust has, of course, considerable effect on 
the design. The sudden change in the direction and 
weight of the thrust when two pistons are used with 
a single abutment is certainly an objectionable 
feature. 





(To be continued) 








The Study of Waste 


By G. W. TRIPP, F.C.G.I., M. Inst. C.E., M.I. Mech. E. 


A FTER visiting a very large number of engi- 
+4 neering works and offices engaged in engineer- 
ing enterprises, as well as having made a careful 
study of a variety of treatises devoted to the 
subject of organisation, the author has been 
increasingly driven to the conviction that there is 
one side of the problem of modern management 
which has received only a tithe of the attention 
that might well be devoted to it—the study of 
waste. It is admitted that the same glamour does 
not attach to an investigation of this nature as to 
a comprehensive scheme of reorganisation, involv- 
ing perhaps a considerable expenditure and many 
far-reaching changes in the internal economy of 
the concern, but none the less it may be possible to 
convert an unremunerative business into a profit- 
making undertaking by carefully exploring all 
leakages and possible sources of waste. 

The problem readily falls into two sections : 
(1) avoidable waste, and (2) unavoidable waste ; 
but it is suggested that as the research proceeds 
many of those items that have found a place in the 
second category will be transferred to the first, so 
that steps can be taken thereupon to eliminate 
them from the picture altogether. But at the 
outset a warning note against ruthlessness should 
be sounded, for what may appear to the critical 
observer to be a case of wasted effort will on close 
examination prove to be fully justified. Each 
suggestion of waste must be carefully analysed, 
and only acted upon when it has been abundantly 
proved that such a course of action is justified. 


SERVICES 


Some of the most palpable examples of avoid- 
able waste that are met with in the majority of 
British works might now be considered, and in the 
first case the attention of the reader is directed 
to all those services that are necessary to the 
running of the average factory. Lighting, heating, 
and power are often wasteful and extravagant, as 
a little reflection will abundantly prove. Fre- 
quently a spell of gloom may necessitate a resort 
to artificial light, yet almost as frequently when 
the sun is shining brightly again it so dims the 
electric lights in the workshop that they are still 
left burning and forgotten. And too often the 
very arrangement of these lights is ill-considered, 
so that they are permanently wasteful, and prob- 
ably injurious to the worker. How often does the 
official who leaves his office to attend to business 
elsewhere think to switch off the electric light in 
his room ? It is probably quite a usual experience 
for readers of this page to be conducted to an 
empty room and be told that Mr. So and So will 
be here in a minute or two. If observant, he will 
notice that the office is brightly lighted, not only 
by general illumination, but also by a reading 
lamp functioning perfectly in the absence of the 
official. Certainly some firms display notices to 
the effect that the last who leaves the room is 
responsible to see that all lights are ‘switched off, 
but unless the directors are prepared to set a good 
example it is expecting too much to imagine that 
the rank and file will respond readily. Lights are 
frequently left on permanently in lifts, stores, 
lavatories, and other places where they are only 
actually required for a fraction of the time. Elec- 
tricity is so willing a servant that a little foresight 
would introduce switches that were operated by 
opening the doors or stepping into the lift, &c., 
thereby ensuring permanent economical use. 

Heating of factories can tell a similar tale of 
waste, thoughtless, and yet avoidable. Some 


directors impose the inflexible rule that there must 
be no heating after the end of March until October 
comes round again, and they actually believe that 
they are acting in the interests of efficiency. But 
in such circumstances on a frosty September 
morning with a sharp nip in the air the unfortunate 
draughtsman is too cold to do justice to his work, 





and the man at the machine shivers as he chafes 
his freezing limbs. During the next month St. 
Luke’s summer may make them both swelter with 
an abundant supply of steam heating to supple- 
ment the abnormal supplies of Nature. Thermo- 
meters are cheap, heat regulation is simple, the 
industrial psychologist and the medical officer will 
vie with one another in dogmatising as to the most 
suitable temperature in which to work, but still 
the waste continues on a scale that deserves 
consideration. The study of efficient and econo- 
mical heating is one that is well worth while. 

Turning to the subject of power, a similar state 
of lavish waste will be detected by those who 
trouble to search it out, and it will often be a case 
of judicious search. When an engineering works 
has resorted to individual drive for all machine 
tools, the loss of power due to waste is not likely 
to be so great, but even here it will be found that 
motors are often run unnecessarily, and economies 
may be effected. It is, however, in shops where 
line shafting is extensively used that power losses 
are highest. The whole of the shafting is put in 
motion several minutes before it is used, and too 
often it continues to run for some time after the 
operators have left the shop. Again, in a plant 
that is badly balanced for particular work it may 
be necessary for certain machine tools to be run for 
longer hours, and it may be found that a line of 
shafting has to be in commission for a single 
relatively unimportant machine. This is an 
evident pointer towards the individual drive, but 
if this cannot be adopted for some reason or other 
the line shafting could certainly be divided into a 
number of shorter units. Not only will the power 
consumption be lowered, but there will be a saving 
in bearings, lubrication, belts, &c. 

Those firms that employ hydraulic presses and 
other hydraulic plant extensively would probably 
be amazed if a bill were to be presented to them for 
the cost represented by the number of leaky 
valves and other losses in the whole of their 
hydraulic system. One firm saved £6000 in a year 
as the result of waste elimination in this service 
alone. 

A similar story could be told in the case of gas, 
now widely used for furnaces, heat treatment, 
and a variety of other purposes, as well as still 
being a recognised illuminant. Not only is much 
gas burned unnecessarily and wastefully, but there 
is often an undetected loss due to defective pipe 
lines, faulty connections, inefficient taps and cocks, 
each contributing a small and individually negli- 
gible amount towards the toll of loss, but in aggre- 
gate resulting in quite an appreciable financial loss. 
. Steam cannot claim to be immune from the 
charge of wastefulness, and often we can observe 
unlagged pipes, unduly lengthy mains, steam traps 
patently exposing their inefficiency, and yet 
unnoticed by the plant engineer. 

It is admitted that some firms are beginning to 
realise the seriousness of service losses and some 
have even gone to the extent of appointing a 
“‘ waste supervisor,” whose sole duty is to patrol 
the works, locate waste, and report on the steps 
taken to obviate it. Useful though this has 
undoubtedly proved, it is well to suggest that it is 
not advisable for this official to be paid a bonus on 
the savings made, as this may open the door to 
bad practices and collusion, with one side surrep- 
titiously introducing waste for the other to elimi- 
nate. A far more valuable, if less spectacular, 
waste supervisor is one who anticipates possible 
leakages, and sources of waste, and takes appro- 
priate action before the waste actually occurs. 


CONSUMABLE STORES 


Turning for a moment to the subject of con- 
sumable stores, a little close scrutiny will make it 
apparent that unless suitable methods are adopted, 
and a close and regular watch kept, far more oil, 


waste, sponge cloths, files, cutters, and other tools 
will be used than are justified, Quite a substantial 
saving was effected by one firm determining to 
economise on the sponge cloths issued to its 
employees ; an order was posted to the effect that 
on a certain date a couple of new sponge cloths 
would be given to each man, but thereafter others 
would only be available in exchange for the soiled 
ones, which would be carefully sorted and the best 
of them washed with a view to reissue at a later 
date. 

Similarly, it is possible to insist on the worn-out 
file being returned before a new one would be 
authorised, the issue being also dependent on the 
written authority of the shop foreman. But in 
this case judgment must be used, and it should be 
remembered that there is a time in the life of a file 
when it ceases to be an eflicient tool. Early 
impressions long remain, and the author well 
recalls requesting a new file from a foreman who 
had a reputation for being niggardly, and the said- 
gentleman snatched up the worn-out file and, 
applying all the beef and brawn he possessed to a 
piece of steel, succeeded in producing a few 
diminutive filings. Thereupon with an air of 
triumph he returned the old tool with the remark : 
“* Man, there is life in the old file yet,” and refused 
to sign the necessary warrant for the desired new 
file. It is suggested that in this instance it was the 
foreman himself who was the perpetrator of the 
waste, failing to recognise the loss of efficiency that 
results from the use of inefficient tools. 

Such simple rules as the return of broken taps, 
&c., before new ones can be obtained tend to bring 
to light the careless worker, and so keep down the 
cost of replacements. 

The utilisation of the ends of expensive high- 
speed tools—no more lengthy enough to be used in 
the tool-box—as tips to be welded to less expensive 
stock wiil often be a very helpful means of reducing 
the costly tool bill. The more one meditates 
on the shop store and the toolroom, the more con- 
fident one becomes of the great waste that too often 
occurs and how easy it is to reduce it, if the problem 
is tackled systematically, but we must pass on, 
leaving the foregoing few instances to be taken as 
typical of many other economies that can readily 
be effected. The recovery of cutting lubricants 
from shavings, &c., by centrifugal means is now 
widely practised. 


ORGANISATION 


The question of good supervision cannot lightly 
be left out of our consideration. for this is a wide 
sphere in which waste can continue undetected for 
a long time, with all the outward appearance of 
efficiency. In the days when businesses were 
smaller it was usual for them to be run on the line 
(or military) type of organisation, where it was 
relatively easy for each individual to be perfectly 
clear as to his duties and their limitations ; but as 
the size of undertakings increased and the 
functional type became more generally practised, 
employees began to find they might be responsible 
to a number of different officials, whose duties 
appeared to overlap in an amazing manner, with 
confusion and waste as the result. The exact 
limitation of duties, and the avoidance of overlap 
were freely preached, but few seemed to go to the 
logical conclusion that the only solution lay in the 
definite maxim that every man should have only 
one “boss.” The statement made nearly 2000 
years ago that “ no servant can serve two masters ”’ 
is as true now as when it was uttered, although 
many exponents of functional management ignore 
this basic principle. 

In the workshop the foreman, and the foreman 
alone, should normally give instructions to the men 
entrusted to his care; functional instructions 
should be transmitted through the foreman. 

Again, it is essential that the works manager 
should not himself give orders to the operator, any 
more than the general manager should have direct 
dealings with a foreman. The author well remem- 
bers an instance that came to his personal. notice 
many years ago, when an unfortunate turner 
received three conflicting orders, from the general 
manager, the works manager, and the shop fore- 
man respectively. In order to avoid possible 
trouble he went so far as to remove one job from 
his lathe and insert another when he saw the works 
manager in the distance, but evidently bearing 
down in his direction. A wasteful and inefficient 
state of affairs, but only a practical example of 
what may happen unless the detection and elimina- 
tion of waste is ever in mind. 

The foregoing is not intended in anyway to dis- 
count the value of personal contact between manag- 
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being a definite asset, but the regular routine of 
giving orders must be systematised. 

Unless there is a very clearly expressed dihige 
tion of duties a state of waste time in organisation 
and management will readily develop. A managing 
director once affirmed that he never intended to 
do any work, and considered that the whole of 
his time should be spent in his office, tree from all 
papers, correspondence, and the like. As he was 
in control of a Jarge and successful business his 
viewpoint is worthy of careful consideration, 
especially as the man in question was not of a lazy 
temperament. His one great aversion was to be 
drawn into any question of: detail, and he was 
undoubtedly correct when he maintained that a 
chief who was occupied with detail work was prone 
to be engulfed in it, thereby losing sight of broad 
principles and matters of policy ; actually it will 
frequently be found that when subordinates realise 
that their superiors are doing work which is not 
essentially their own, a state of slackness is pro- 
duced, and the philosophical attitude is taken of 
“if they want to do the work, let them get on with 
it and do it,” a bad attitude for all concerned and 
one likely to engender much waste of time. Let 
each official delegate to his assistants just those 
duties which he is confident they can efficiently 
perform, and let them realise the trust that is 
reposed in them, and they will rapidly respond and 
render loyal service. Admittedly when work goes 
wrong it may be the unpleasant task of a chief to 
delve thoroughly into detail, but this will be so 
exceptional that all will be conscious of its abnor- 
mality and do their best to ensure that there will 
be no repetition of the failure. It is the author’s 
considered opinion that in many engineering works 
there is a great deal of definitely avoidable waste 
time in staff functions which can successfully be 
reduced and finally eliminated, given good-will, 
loyalty, capacity, industry, and comqiderete under- 
standing. 

Turning now to some of those diane of waste 
that are all too often conveniently labelled 
“ unavoidable,” and it will become apparent that 


there is a field of research worthy of much more 


exploration than is normally devoted to it. 


Rate Frxinc anp Time Stupy 


In many so-called modern factories there is a 
relatively efficient rate fixing department, but it 
will usually be found that after the operation times 
have been determined by the approved methods, 
before assessing a piecework price, a very generous 
contingency factor will be applied. If it were 
boldly. affirmed as a maxim that this “ contin- 
gency factor” represented an allowance to cover 
“unavoidable waste” the first step would be 
taken towards the conclusion that it was really 
condoning “avoidable waste.” It would be 
impossible in an article of this nature to analyse 
all the items that go to build up so formidable a 
total for which the rate fixer realises he has to 
make provision but a few suggestions may indicate 
what is in mind. 

Absence from the machine for various purposes, 
visits to the tool room, to the stores, and other 
departments occupy a good deal of valuable time 
that should never be charged directly to pro- 
duction. A system of tool and gauge distribution 
and the provision of all materials to the machine 
will eliminate much walking time, and the wasted 
time occupied in friendly chats on the way to and 
fro. 

Most firms recognise “ waiting time” as a 
legitimate charge, but too frequently it might 
better be termed “avoidable waste time.” A 
breakdown of a machine tool is almost invariably 
looked upon as an “ act of God,” and a lull falls on 
that part of the workshop where it occurs, while 
the maintenance man is summoned, and the lull 
continues during the time he has the situation in 
hand. In a large percentage of cases these break- 
downs might have been foreseen and avoided. In 
relatively tew works even to-day will there be found 
a well-developed scheme arranging for the periodic 
examination and overhaul of all plant and 
machinery, in accordance with the oft-repeated 
principle that“ a stitch in time saves nine” 
Admittedly it is somewhat exasperating for a 
foreman to receive notice that a machine, on 
which important work is still being apparently 
performed efficiently, is required for its periodic 
overhaul, but once the general principle is con- 
ceded it is surprising how smoothly it can be 
made to operate. Foremen soon realise that the 
inaccuracies in alignment, &c., are discovered 
before work is rejected irretrievably, and they 
welcome the protection thus afforded them. They 
also appreciate the fact that really serious break- 





downs are now very infrequent. Certainly the 
author has not heard of any firm that has adopted 
this periodic examination ever abandoning it. 
Many other examples of waiting time might be 
similarly investigated, the causes diagnosed, and a 
suitable cure found. 

Much waste will be detected in the initial stages 
of introducing a system of motion study, a subject 
to which not nearly enough attention has been 
devoted in this country, but one which pays hand- 
somely if approached thoroughly and system- 
atically. Perhaps the most logical method of 
dealing with the problem was that devised by the 
Gilbreths, and widely applied in the United States. 
They resolved everything to small units of manual 
labour and determined seventeen categories into 
which the motion study elementary sub-divisions 
of a cycle of motion fall. These units (called after 
themselves “ therbligs’’) are search, find, select, 

, position, assemble, use, take apart, i 
transport (loaded), wait (unavoidable delay), wait 
(avoidable delay), rest, and plan. By a careful 
study of these as applied to any sequence of 
operations many entirely wasteful motions may 
be eliminated. 

Much wasted effort can be detected by the cine- 
matograph, by close examination of a film taken 
of the operator at work under normal conditions. 
But motion study is not a subject which can be 
treated in detail in an article of this nature, as it is 
too far-reaching ; it cannot, however, be ignored. 


THE VALUE OF RECORDS 


One of the greatest assets to an organiser who 
is determined to prosecute an inquiry into waste 
is to have adequate data and statistics always at 
hand, and so arranged as to tell him exactly what 
is taking place; here we enter the sphere of the 
cost accountant. It may be regarded as almost 
axiomatic that an efficient engineer who can enlist 
the services of an understanding and sympathetic 
cost accountant will eventually effect many 
economies and bring to light many hitherto unsus- 
pected sources of waste. When the “ factory 
expense ” is properly itemised for the first time the 
manager will probably experience a severe shock, 
for he will realise that many legitimate charges are 
nevertheless very expensive, and he will set to 
work to see where reductions can be made. Too 
often “overheads”’ are spoken of as “ unpro- 
ductive ” labour, whereas they are as essential to 
production as any other charge. This erroneous 
outlook has led to an endeavour on the part of 
many managers to seek to bury overheads b 
charging as many items as possible to production, 
which can readily be done, and their incidence 
thereby forgotten. 

A simple illustration might be taken ; sweeping, 
cleaning, attendance to men on machines all con- 
stitute a necessary part of the shop routine, and 
their cost has to be met. It is perfectly easy to 
charge at least some of them to the productive jobs 
passing through at the time. But it is far better 
that they should be segregated and charged to 
“ factory expense,’ so that the manager may see 
what is taking place and compare shop with shop, 
department with department. 

It will accordingly be very apparent that it is 
idle to judge a works or a shop by its rate of over- 
head. A shop with 100 per cent. overhead rate 
may be far less efficient than one where it is 200 or 
300 per cent., and it must always be remembered 
that the modernising of plant and equipment, the 
development of mass production, and all improve- 
ments, will tend to increase overhead costs, but if 
rightly applied will at the same time reduce the cost 
of the finished product. 

It is the considered opinion of the author that 
the problem of waste elimination in an engineering 
works can only be thoroughly tackled when all the 
facts are available and good cost accounting is a 
sine qua non. 

But again a warning note must be sounded. The 
greater the detail required by a manager, the 
greater is the cost of obtaining it, and many an 
organiser has recoiled in horror when he has seen 
the rate at which paper, cards, and even men seem 
to multiply when the cost accountant is given free 
rein. The final word must rest with the manage- 
ment as to what exactly is required, and whether it 
is worth while—all things considered—to ‘ask for 
full detail. 

Not only will good cost accounting reveal waste 
in the workshop, but it may prove that a depart- 
ment is a liability—in fact, a waste—in itself. 
Again a simple example may prove helpful. An 
engineer divided his works into three main depart- 
ments: heavy, medium, and light. By using 
an overall rate of 125 per cent. he was able to make 





ends meet, and obtain a reasonable profit. But it 
was very noticeable that while he had no difficulty 
in booking orders for his heavy department, and 
that he was reasonably successful in the medium, 
it was extremely difficult to pick up enough work 
to keep even a skeleton staff going in the light 
department. He enlisted the services of a capable 
cost accountant, who at once pointed out the 
inequity of levying a general overhead rate, seeing 
that a number of the charges really concerned only 
the heavy side, such as powerful travelling cranes, 
expensive hydraulic presses, and similar charges 
which soon built up to a formidable figure. By 
carefully investigating all charges and applying 
them appropriately it was found that the overhead 
rate for the heavy department should have been 
about 200 per cent., but even at this higher figure 
the firm was able to fill its order book. For a 
variety of reasons—which cannot be entered into 
in our limited space—it was conclusively shown 
that the light department was not likely to succeed 
in any circumstances, and the owner was per- 
suaded, if reluctantly, to close it down entirely. 
With only two-thirds of the plant in commission 
and with all the charges applied in a legitimate 
manner and the wasteful department eliminated 
altogether, in the first year afterwards the profits 
made by the concern were more than double those 
under the old arrangement. 


LaBourR TURNOVER 


Many firms deplore their excessive labour turn- 
over, but always speak of it as a clear case of 
unavoidable waste, whereas other firms which are 
rather more enlightened realise that by taking 
great care in initial selection, by studying the 
mentality of the worker, by treating him as a 
human being rather than as a mere pawn, by show- 
ing interest in him and his pursuits, and by finding 
the work best suited to his temperament, it is 
possible to reduce this bugbear to a minimum. 

By a careful study of the conditions of the worker 
much waste can be eliminated, such as time lost 
owing to sickness, not to mention slackness, partly 
unavoidable admittedly, but to a greater extent 
avoidable than is often imagined. Fortunately, 
there are now statistics enough to show how 
hygienic conditions and pleasant surroundings have 
resulted in a material reduction in the time lost 
due to sickness, and this is but one of the many 
similar savings that might be cited. The provision 
of social amenities, comfortable canteens, sports 
clubs, and other welfare services all tend to produce 
that mens sana in corpore sano which in itself con- 


Y | tributes to the curtailment of waste. 


CONCLUSION 


But the study of waste, while comprehensive, 
must also be intelligent, for by unwise restriction of 
expenditure, although a cash saving may be 
recorded, concurrently there may result a loss in 
efficiency with its inevitable waste. A simple 
example would be that of the discontinuance of all 
advertising of a firm’s goods, which would register 
an apparent saving in the books of the company, 
but if this were followed by a definite fall in sales 
afterwards and a decline in good-will, it would be 
only too evident that the money spent on advertise- 
ments could not possibly fall into the category of 
waste. 

Some managers consider it a waste of time as 
well as money for their staff to visit other works, 
unless there is some definite order in prospect, 
whereas it has been abundantly proved that the 
educational value of such visits, coupled with the 
benefits derived from the interchange of ideas, is 
considerable, if perhaps also incalculable. The 
more the general outlook of staff can be broadened 
and the more the problems of others can be appre- 
ciated, the more likely is the individual to function 
efficiently in his own restricted sphere of influence. 

In conclusion the author readily admits that he 
has only touched the very fringe of his subject, but 
it is hoped that enough has been said to raise a 
profitable line of research and to help others to 
think on right lines, and particularly from_ the 
outset to consider all waste as avoidable until it 
has been demonstrated conclusively that there 
is no means of avoiding it, and when this stage has 
been reached it will only be logical to cease from 
calling it waste. 








Wetpine Gasres.—Two Russian chemists have carried 
out experiments using pseudo-butylene or beta-butylene 
for welding and metal-cutting purposes. This gas burns 
in oxygen with a particularly hot flame, and has been used 
for cutting steel in thicknesses up to 300 mm. It is obtained 
by the action of catalysts on ethylene or by the therinal 
decomposition of butyl alcohol. 
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Structural Engineering Works at Norwich 


———_—»——__-— 


b igre firm of Boulton and Paul was originally 
founded in the year 1797, but it was not until 
about 1864 that actual manufacturing operations 
were begun and the first works on the Rose Lane 
site laid down. Business was carried on there until 
the period of the late war, when additional accom- 
modation had to be found at Riverside, the present 
site of the works. This site, as will be seen from 
the accompanying plan, has the unusual advantage 
of not only road and rail, but also river transport 
and ease of supply of raw materials from the 
Midlands, Lincolnshire, and the North-East Coast. 
The new works were started in 1915, but it was 
not until four years later that the structural engi- 
neering part of the business was moved to them. 
By 1937 the demands on this department had so 
increased that the works were doubled in area. 
They are now laid out for the economic production 
of modern steel structures. 

We reproduce in Fig. 5 a general view of the 
Riverside Works taken from the air. An area of 
close upon 14} acres is covered, of which about 
one-third is reserved for the structural engineering 
department, seen in lighter colour to the right of 
the engraving. The drawing, Fig. 6, shows the 
general lay-out of the principal shops. Views 
taken in the shops are reproduced in Figs. 7 and 8 
herewith and in Figs. 1, 2, 3, and 4 on the opposite 
page. It will be seen fromthe plan that the incoming 
material enters the stock and cutting bay either 
from wagons on lines connecting with the L.N.E.R. 
sidings, from road transport vehicles, or from river 
vessels which lie at the quay on the other side of 
Riverside Road. The stock yard is, we found, 
very conveniently laid out. It is served throughout 
its length by two 5-ton overhead Royce electric 
cranes. The stock and cutting bay has a total 
length of 450ft. and a span of 60ft. In this bay 
the material is assembled ready for passing to the 
three fabricating bays, each of which has a length 
of 400ft. and a span of 60ft. Each of these bays 
is equipped with the necessary plant to deal with 
the class of work for which it is designed, which 
has been divided into heavy, medium, and light 
structure sections. 

Before dealing with these different sections of 
the works, reference may here be appropriately 
made to the template loft (see Fig. 7), which has 
a length of 150ft. and a breadth of 60ft., and is 
above the part of the shops devoted to the making 
of fencing. In this loft detailed full-size lay-outs 
of structural members and lattice work can be 
made and the necessary templates taken from them. 
In Fig. 1 we show a general view of the stock and 
cutting bay. The machines in this bay are 
designed for cutting the various members to exact 
length. In the case of the joists and channels, 
this work is done by means of cold saws supplied 
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by Clifton and Baird, Ltd., of Empress Works, 
Johnstone, Scotland. The smaller sections are 
dealt with by two horizontal cold metal sawing 
machines carrying 26in. saws of the latest high- 
speed segmental pattern. The saw is motor driven 
through spur gearing, and has a cutting speed of 
70ft. per minute. The disc plate feed is designed 
to give any feed up to 6in. per minute by merely 


operated mechanical vices on either side, is em- 
ployed. A view of this machine is reproduced 
in Fig. 9. The saw has a diameter of 44in., and 
is gear driven by a 15 B.H.P. B.T.H. motor running 
at 1000 r.p.m. By means of a gear-box peripheral 
saw speeds of 50ft. and 90ft. per minute can be 
obtained, with a disc plate feed up to 8in. per 
minute. The self-centring vices are arranged on 
either side of the saw, and are worked by a 4 B.H.P. 
British Thomson-Houston high-torque reversing 
motor, running at 1050 r.p.m. The vices are 
actuated by a contactor reversing starter, 
which has push-button controls marked ‘Open ” 





and “ Close,” the controls being so designed that 
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FIG. 6—PLAN OF STRUCTURAL STEEL WORKS 
moving a hand lever, and the machine will deal 
effectively with all joist or channel sections up to 
24in. by 7in. when cutting square, or 14in. by Tin. 
when cutting at a 45 deg. angle with the web 
horizontal. 

For the largest sections a vertical high- 
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duty cold sawing machine, with electrically 





WORKS 


complete without some mention of the excellent 
arrangements which have been made for feeding 
the sawing machines and for cutting off true 
lengths of material, both quickly and accurately. 
The bay is also equipped with beam-straightening 
and bending machines, one of which is of the 
Chambers Scott pattern and is built to accom- 
modate joists up to 12in. by 5in. 

In the fabricating bays, a general view of 
which is given in Fig. 4, the photograph 
being taken from the despatch end, the general 
principle adopted is to equip each bay with the 
necessary machinery to enable the work, starting 
from the individual members delivered from the 
stock and cutting bay, to be built up progres- 
sively as it passes down the shops towards the 
inspection and painting sections ready for despatch. 
For convenience, the work has been divided into 
heavy, medium, and lightstructures, asstated above. 

Dealing with the bay for heavy structural work, 
we noted that the first machine in this section is 
a guillotine shear, Fig. 12, which was recently 
supplied by Bertrams, Ltd., of St. Katherines 
Works, Sciennes, Edinburgh. It follows the 
makers’ standard design, except that the rake of 
the blade is kept low at about 3} deg., and 
the general construction is somewhat heavier, 
with the result that the cut is cleaner and 
without distortion, and a longer life of blade is 
ensured. The maximum designed cutting capacity 
is 4ft. of in. mild steel plate with a tensile strength 
of 28/32 tons per square inch, whilst plates of 
unlimited length can be trimmed up to 14in. from 
the plate edge. The drive is taken from a 
20 B.H.P. motor, and the usual working speed is 
twenty strokes per minute. The shearing action 
of the slide is controlled by a clutch of the “ roller 
key ” pattern, which is fitted to the main driving 
wheel on the overhead crankshaft, and is operated 
by a foot lever at the front of the machine. When 
the foot lever is depressed, the shearing slide makes 
one stroke, and then comes to rest automatically 
at the top of the stroke. Should the operator 
keep the foot lever depressed, a tripping device 
with an automatic brake comes into action and 
prevents any repetition of the shearing stroke. 
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An automatic clamping beam cam is operated from 
the crankshaft which acts in advance of the shear- 
ing slide and holds the plate securely during the 
cutting stroke. After the plate has been sheared 
the cams positively release the clamping beam. 
The top and bottom shearing blades are inter- 
changeable, giving four cutting edges, and the 
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design is such that they are easily removed when 
it is necessary to regrind them. 

Other machines in this section include a Henry 
Pels notching machine with a capacity up to 
12in. by 5in. joists, and a Pels bar and angle tee 
cropper suitable for members up to 6in. by 6in. 
by gin. The drilling operations are performed 
by six Kitchen and Wade, Ltd., special high- 
efficiency girder radial drilling machines. A view 


THE- ENGINEER 


of the machines taken when illuminated by Duoflex 
floodlights with 300-watt lamps down each side 
of the bay is reproduced in Fig, 8, The Ughting 
system, which is very effective, was designed an 
supplied by Benjamin Electric, Ltd., of Tottenham, 
London. 

The machines are driven by 5 H.P. motors 
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bearing rollers, and give a finger-tip control. 
The movement of a single lever arranged on the 
saddle locks the entire machine, 

In the punching and shearing sections of the 
shops we noted further machines by such makers 
as Bertrams, Pels, and Pollock, McNab and High- 
gate. The riveting equipment is of the pneumatic 
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SAW IN CUTTING BAY 


MACHINE 


built into the head of the drill, doing away 
with all unnecessary shafting and gears. Four 
machines have three speeds and three feeds, 
and on two other machines of the latest. pattern 
nine speeds are provided. The driving gears are 
made of hardened nickel-chrome steel, and are 
mounted in ball bearings and fed from a forced 
lubrication system maintained from an internal 
oil pump. The saddle and arm move on ball- 


FiG. 12—GUILLOTINE SHEARS 


IN HEAVY FABRICATING BAY 


type, with a designed working pressure of 100 lb. 
per square inch. The electrically driven air 
compressors are neatly arranged in a central 
building, the upper part of which forms the 
administrative office in the shops. There are three 
Reavell air compressors, all of which are of the 
twin-oylinder, two-crank, single-acting, single- 
stage pattern, with spring-loaded relief valves, 
suction air filters, and an automatic unloading 
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device with both air relay and hand-unloader 
trips. Two of the compressors run at 500 r.p.m. 
and are driven by Texrope drives from 35 B.H.P., 
600 r.p.m. Laurence Scott motors. The free air 
delivered volume of each of the two machines is 
135 cubic feet per minute at a working pressure 
of 100 1b. per square inch. The third machine is 
a larger unit with a designed output of 150 cubic 
feet of free air per minute at a pressure of 100 lb, 
per square inch,-and.is driven by Texrope from 
a 40 B.H.P. motor, running at 1500 r.p.m. An air 
receiver used in connection with the three machines 
is horizontal, made of steel and has a diameter 
of 3ft. and a length of 10ft. The starter gear is 
of the Brookhirst pattern. 

The power riveting machines are of the horseshoe 
type, and were supplied by De Bergue and Co., 
Ltd., of Manchester. They will take girders up 
to 24in. by 24in. Smaller riveting hammers 
are of the Consolidated Pneumatic Tool Com- 
pany’s type. A view of the power riveting 
section is reproduced in Fig. 2. Here the 
De Bergue machines referred to above may 
be seen. For special work portable welding 
equipment is available. When the large girders 
and compound structures have been riveted 
together one of the last operations before passing 
to the painting department is the squaring of the 
ends; which is carried out on the special Clifton 
and Baird rotary planing or end milling machine, 
a view of which is given in Fig. 11. It is designed 
to mill surfaces up to 2ft. 6in. in height, with a 
width up to 4ft., and has a vee-belt drive, the 
motor being an 18 B.H.P. unit running at 1000 
r.p.m. The machine has a bridge clamp of the 
mechanical pattern which is worked by push- 
button control. The cutting speed of the milling 
head is 70ft. per minute, and by means of a gear- 
box feeds of 2in., 3in., and 4in. per minute are 
provided. The power for the mechanical bridge 
is furnished by a 3 B.H.P., 1000 r.p.m. motor 
and there is a special motor of 2 B.H.P. output, 
running also at 1000 r.p.m., which rotates the 


milling head slowly when sharpening the tools 


in position on the head. For this purpose a special 
tool-sharpening machine, driven by a 1 H.P. 
motor running at 1500 r.p.m., is supplied as part 
of the equipment. The control levers and the 





push-button panel are arranged on the saddle 
of the machine in a convenient place for the 
operator. As our illustration shows, the work is 
stationary, and is clamped to the front table, 
which forms a part of the main bed casting. The 
saddle and head have a quick power motion in 
either direction. 

The painting process used is that of the Bromak 
Pneumatic Paint Brush Company, Ltd., of 38, 
King William Street, London, E.C.4. The liquid 
colour is carried to the paint brush by thin flexible 
tubing, and the flow is effectively controlled by 
the painter, who simply presses a push-button 
mounted on the head of the brush when more 
paint is required. By this means the painting 
of girders and steel structures (Fig. 3) is carried out 
expeditiously and without undue fatigue to the 
workers. 

The finished work moves forward to the despatch 
end of the shops, where, as shown in Fig. 4 on 
page 148, there are double-rail tracks with wagons 
for loading, enabling the work to be delivered to 
the railway goods yard, the road, or the river quay. 

With regard to the two bays for medium 
and light work, the general sequence of operations 
follows closely that adopted in the heavy bay 
which we have described, the capacities of the 
tools and machines being suited to the require- 
ments of the work in each of the three bays. 

A separate part of the shops, as shown in the 
plan, is set apart for the making of fencing and 
wrought ironwork, agricultural accessories such 
as sheep hurdles, and parts for the river craft 
and wherries of the Norfolk Broads. In this 
section are a number of smith’s hearths and welding 
equipment. We also noted a large hydraulic 
press by the Leeds Engineering Company, Ltd., 
which is used for the production of pressings such 
as light gutters, and similar work. 

There is also an engineering shop for plant 
maintenance and general repairs, while, as indicated 
on the plan,.a store is available for the accommo- 
dation of tackle, such as ropes, chains, and fitting 
appliances, which may be needed by erecting 
engineers on site. 

Amongst the work going through the shops we 
saw components for factories and aeroplane 
hangars, office buildings, and light bridge work. 
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Sewers: Theory, Design, Specification, and Con- 
struction. By Epwarp VauGcnaNn BrEvan and 
BERNARD TREVELYAN ReEES, London: Chap- 
man and Hall, Ltd. Second edition. 1938. 
Price 25s. 

THE first edition of this book, published in 1937, 

having been exhausted, it is obviously well known 

to many engineers practising in the branch to 
which it relates; but the new edition calls for 
more than passing notice because the authors, 
as they explain in their preface, thought that the 
book could be improved by remodelling the first 
half, in doing which they have substantially 
increased its size. Both authors are in the depart- 
ment of the Borough Engineer and Surveyor of 
Swansea, Mr. J. R. Heath, who is chief engineer 
of the Swansea main drainage scheme, in the design- 
ing and execution of which the authors have for 
some years been engaged. It may be noted that 
features of their book, not usually considered 
or incorporated in such a work, are a fully worked- 

out example of a model drainage scheme; a 

new graphic method of selecting overflow weirs; a 

detailed design of sewage storage tanks associated 

with a sea outfall, and a design of inverted siphon 
sewers. The book is in fifteen chapters, and, 
counting by pages, Chapter IX, Pumping Stations, 
comes half-way through it, the preceding chapters 
relating to basic data, design, and computations, 
and chapters X to XV to construction, materials, 
execution of work, units of measurement and 
methods of billing, and organisation and adminis- 
tration in the design and carrying out of works. 

It cannot be doubted that the success of the book 

is largely due to the value of the information and 

discussion to be found in these chapters, in which 
the various subjects are very ably handled. 

The authors’ decision to deal, in a single volume, 

with the four parts of the subject as named in 

the title has been justified by their intelligent 
handling of the data, formule and accredited 
exposition of theory and the fundamentals of 





design, upon which sewerage engineering is based, 
as well as by the character of their expositions 
of the essentials of planning sewerage schemes. 

As accords with the scope and purpose of their 
book, they have avoided discussion of debatable 
points, except in so far as practical considerations 
render necessary some comment upon differences of 
opinion or of methods of expression. In the first 
chapter, the hydraulics of sewers is presented in 
acceptable form, with the usual tables. The 
relation between different formule for computation 
of velocity are sufficiently explained. The Crimp 
and Bruges formula is adopted for the calculations 
in the book, and for full ranges of slopes and 
sewer sizes di are shown in graphs, those 
obtained by Kutter’s formula, with 2=0-013 
being similarly shown on opposite pages. The 
computations of perimeter are explained by means 
of examples and excellent diagrams, the result 
for a number of depths of flow being worked out 
for both the standard and the new forms of egg- 
shaped sewers. In the second chapter the design 
of an inverted siphon is considered, in the hydraulic 
aspect and with respect to four typical cases, 
including that of passage under a tidal river. 
The subject of the control of storm water and 
sewage is discussed in Chapter III, in the light 
of accepted expositions of theory and practice. 
A description and illustration of a siphon spillway 
installed in the West Middlesex drainage system 
are included, also descriptions of recent automatic 
apparatus for the control of flow. On the subject 
of “ first considerations in regard to storm water 
drainage ’’ discussed in the next chapter, the 
authors show better realisation of the significance 
of certain favtors than is usually to be found in 
such presentments of what is known and what is 
covered by factors of doubt in this field. They 
fail, however, in the company of all but a very 
small minority of engineers, to realise how simply 
the discharge of a catchment, natural or sewered, 
can be computed from the rainfall, without the 





use of any formula. As to the remaining chapters 
in this part of the book, it must suffice to observe 
that the authors succeed, in all four sections, in 
presenting essentials, expkaining procedure, and 
describing dispositions in a convincing manner, 
with very helpful examples of computations and 
with due consideration of the topography and 
state of development of the areas to which relate 
the dispositions which they describe. The chapters 
cover respectively calculations for a typical storm 
water drainage scheme with sea outfall; systems 
of drainage and steps in the design of a partially 
separate system ; the design of a typical sewerage 
scheme ; sewer outfalls; and storage tanks. 

The authors’ avoidance of trespass into the 
domain of the critical treatise is a commendable 
feature of the book, but it is not to be overlooked 
that through their agency as exponents of the 
planning and execution of the important scheme 
of works upon which they have been employed, 
that scheme will be regarded as one usefully 
contributing to co-ordination of theory, design, 
specification, and construction in the field of 


sewerage engineering. 
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Oil Shale and Cannel Coal. London: The Institute 
of Petroleum, The Adelphi, W.C.2. Price 30s. net.— 
This volume is a compendium of the papers presented 
at the Oil Shale and Cannel Coal Conference held in 
Glasgow last June. It includes papers by represeata- 
tives of the principal shale oil producing countries of 
the world and records the technical achiovements and 
possibilities of the industry. 
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The Piezo-Electric Indicator 
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HE rapid development of the internal combustion 
engine, particularly in the field of aircraft engines, 
has brought into use a number of indicators employing 
various electrical principles. The Zeiss Ikon indi- 
cator, with which this article is concerned, makes use 
of the piezo-electric effect discovered in the year 1880 
by the brothers Curie. This effect consists of the 
property by certain crystals, such as 
tourmaline, Rochelle salt, and quartz, of becoming 
electrically charged at the free surface when subjected 
to mechanical stress. 

As a rule, quartz is used for pressure measurements 
on account of the suitability of its mechanical pro- 
perties. Quartz has a very high mechanical strength, 
and may with reasonable safety be loaded up to 
2000 kilos. per square centimetre. Its modulus of 
elasticity is about 0-8 x 10® kilos. per square centi- 
metre, and its electrical constant about 2-1 x 10-¥ 
coulomb per kilogramme. Plates of quartz suitable 
for pressure measurement are cut, in various accurately 
specified orientations, from natural rock crystal. 
The section most used for the purpose is a circular 
plate, the surfaces of which are parallel with the 
optical axis and perpendicular to the electrical axis. 
If such a plate is subjected to mechanical pressure 
in the direction of the electric axis, an electric charge 
is liberated at its surfaces. This charge is extremely 
small ; for instance, with a load of 100 kilos. it is only 

Q= 100 . 2-1. 10 coulomb. 

If, however, this charge is used to charge a condenser 
of 30u F capacity, a potential 
yak a a EK. aia a 

= he 30 

= 66-66 volts, 
will be obtained, and this potential is quite sufficient 
to operate a sensitive cathode ray oscillograph. 
Unfortunately, it is not possible to apply this simple 
arrangement in practice because the very small 
charges set free on the surface of the quartz leak too 
rapidly through the plate resistance of the cathode 
tube, which only amounts to a few megohms, and 
give indications that are dependent upon the fre- 
quency. It is therefore necessary to employ some 
indicating device which shall for all practical purposes 
absorb no power and be free from inertia. These 
conditions were fulfilled by the valve voltmeter, 
recommended by Kluge and Linckh,* with which the 
Réntgen dosimeter valve, which is particularly 
suitable for this purpose, was first used. The charges 
produced on the quart® as a result of the applied pres- 
sure, after amplification in this way, furnish potentials 
which are used to control a cathode tube, and the 
movements of the spot of light on the screen of the 
tube are projected and recorded by means of an objec- 
tive of wide aperture on sensitive paper or film. 
In 1930-31 Messrs. Zeiss Ikon developed and placed 
on the market an apparatus of this kind for the 
measurement of pressures developed in firearms, and 
it is from this device that the motor indicator brought 
out in 1935 has been developed. 

The standard pressure element in its latest form 
(Fig. 1) contains within a housing about the size of 

















FiG. 1-—STANDARD PRESSURE ELEMENT FOR! 
MOTOR-CAR ENGINES 


a sparking plug, a sleeve within which is a pile of 
nine piezo-electric quartz plates. The bottom of 
this sleeve is closed with an elastic membrane which 
maintains the quartz pile in an accurately predeter- 
mined state of compression. At the lower end of the 
threaded portion is a sealing membrane, which pre- 
vents the gases of combustion from penetrating into 
the quartz chamber. Behind the sealing membrane 
is & mushioom-shaped pressure transmission piston, 
which supports the membrane over its whole surface. 
This piston transmits to the quartz column the pres- 
sure exerted on the membrane by the force of the 
explosion. Since the sealing membrane is affected 





* Kluge and Linckh, VDI-Zeitschrift, Vol. 73 (1929) p. 1311 


by fluctuations of temperature, as well as by the 
pressure variations, it is essential that any thermal 
changes should not result in changes of pressure on 
the quartz. For this reason the permanent compres- 
sion to which the quartz pile is subjected for the 
purpose of enabling it to record partial vacua is 
supplied, not by the sealing membrane, but by the 
elastic membrane that forms the base of the quartz 
sleeve. The sealing membrane is given only a very 
slight permanent tension, and is almost inelastic, 
so that it is incapable of transmi.ting disturbing 
forces to the quartz pile. In addition, this sealing 
membrane is made of a material which has a negligible 
temperature coeflicient, so that the fluctuations of 
the cylinder temperature do not produce any con- 
siderable mechanical changes. For engines of par- 
ticularly high performance, such as supercharged 
aero-engines, water-cooled elements can be employed. 
These elements are of the same external dimensions 
as the standard elements. 

The maximum sensitivity of the pressure element 
is so great that a deflection of about 12 mm. per 
atmosphere of pressure is obtained on the fluorescent 
screen of the cathode tube using the standard 
amplifier. Obviously, the highest pressures occurring 
in internal combustion engines can also be measured. 
In that case the sensitivity of the whole arrangement 
is so adjusted, by inserting interchangeable condensers 
in the input circuit of the amplifier, as to produce 
just the required height of diagram on the screen 
of the cathode tube. The natural frequency of a 
standard pressure element of this kind is about 
23,000 Hz, so that even very rapid combustion pro- 
cesses can be accurately recorded. 

Experience has shown that it is advisable to screw 
the pressure element into the cylinder in such a way 
that there remains no appreciable length of bore 
in front of the sealing membrane, because the column 
of gas contained in such a space is liable to be set 
into oscillation by the explosion. Where a separate 
hole is drilled in the cylinder head for the accom- 
modation of an indicator it is usually possible to 
comply with this condition. If, on the other hand, 
a@ single hole has to accommodate both a sparking 
plug and the pressure element, the drilling for the 
indicator is usually long, and may give rise to con- 
siderable distortion of the diagram. If a column 
of gas in an indicator drilling is set into oscillation 
by a sharp rise of pressure during combustion, the 
frequency of the oscillation is given by 

=c/4l Hz. 


where c is the velocity of sound and / the length of 
the indicator drilling. If, for instance, the hole is 
60 mm. long, and assuming as the velocity of sound 
during the explosion a value of 540m. per second, 
oscillations with a frequency of 2250 Hz will be set 











FIG. 2—PRESSURE ELEMENT FOR OIL SUPPLY TUBE 


up—a relatively low frequency that may cause 
considerable difficulty. It has, however, been possible, 
by employing miniature sparking plugs, to design 
combined pressure elements and sparking plugs 
in which the pressure element communicates with 
the combustion chamber through a comparatively 
short channel. With the aid of these elements it 
is claimed to be possible to obtain perfect indicator 
diagrams with motor car engines that have no 
separate hole for an indicator, but only the sparking 
plug hole. 

A very wide range of application can be met by 
suitably modifying the pressure element. It is, 
for instance, possible considerably to increase the 
sensitivity of the element by cutting the quartz 
in particular orientations, and if necessary increasing 
the cross section of the plates. Thus pressure elements 
for investigating chemical reactions in autoclaves 
and for indicating pressures at intake have been 
constructed which are capable of giving a sufficiently 
large deflection on the cathode tube screen at pressures 
of only a few hundredths of an atmosphere. Water- 
cooled elements have been constructed for use in 





exhaust pipes, and also (Fig. 2) for Diesel injectors, 


these latter being built in tube form, so that they 
can be inserted direct into the system at any desired 
point. With elements of this kind, particular care 
must be taken to ensure that the internal cross section 
of the tube is maintained throughout and that no 
increase in volume of the tube can occur as a result 
of the measuring process. The high natural frequency 
resulting from the high elasticity of quartz, and the 
negligible mechanical displacement, are claimed 
to render the piezo-electric method particularly 
suitable for measurements in Diesel injectors in 
which very sharp increases of pressure can occur. 

In addition to its employment for internal com- 
bustion engines, the indicator has already found 
application for a wide variety of other purposes. 
Quite apart from the very wide field of ballistics, 
there are many other applications for which suitable 
pressure elements have from time to time been 
made. In one instance, an element was designed 
for the measurement of the pressure cycle in the 
working and recoil cylinders of pneumatic tools, 
such as rock drills. For such work it has been 
found possible to produce pressure elements which 
do not react to the very severe vibration which 
occurs in these tools, or, in other words, elements 
which are practically unaffected by acceleration. 
Elements .have also been designed to measure the 
force of recoil between the handle of a pneumatic 
hammer and the hand of the operator, thus making 
it possible to study both the working pressure and 
the recoil in the ordinary course of work without 
setting up the tool on a test bench. Very valuable 
work, too, can, it is claimed, be done in the field of 
dynamometric tests on materials, and in connection 
with the pressures occurring in the operations of 
rolling and cutting metals. No difficulty has, we 
are informed, been experienced, with the aid of 
suitably designed pressure elements, in measuring 
pressures with maxima as low as about 100 gm. 
or as high as several tons. 

The amplifier consists of the dosimeter valve 
already mentioned and one stage of voltage amplifica- 
tion. It is, so to speak, a continuous-current 
amplifier, for it amplifies all frequencies uniformly 
from 0 Hz onwards. The amplifier is combined in 
one housing with the anode circuit and mains 
unit for the cathode tube, and is designed for all- 
mains operation on 220 volts A.C., 50 periods. 
All the operating and adjusting knobs of the instru- 
ment are mounted on the front panel, as well as the 
instruments for controlling the mains voltage, 
the filament voltage for the cathode tube, and the 
anode current of the second amplification stage. 

Several recording instruments are available for 
producing pressure-time diagrams. For cases in 
which a recording speed up to about 10 m. per second 
suffices, the recording camera is set up in front of the 
cathode tube, the camera containing provision for the 
continuous movement of the film. The magazine 
of the camera takes up to 30 m. of paper, 60 mm. 
wide. In the standard equipment the image of the 
moving spot of light is formed on the film by means 
of a Zeiss “ Tessar” objective of f/2-8 aperture. 
An objective of still greater rapidity can be fitted for 
special work. The camera has a flat image field, 
45 mm. by 60 mm. in area, so that it is also possible 
to photograph stationary figures. To permit the 
diagram to be accurately evaluated on a time scale, 
a time-marking device is incorporated in the camera, 
consisting of a ‘‘ point discharge lamp,” the spot of 
light from which is projected by a small objective on 
to the edge of the film. This discharge lamp can be 
operated from time mark transmitters, with alternat- 
ing voltages and periodicities of 50, 100, or 1000 Hz, 
so that corresponding marks appear on the record 
(Fig. 3). If a recording speed of 10 m. per second 
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MARKS 


FiG. 3—PRESSURE - TIME 
THOUSANDTH SECOND TIME 


does not suffice, a recording drum is available with 
which the speed can be increased up to about 30 m. 
per second. This ‘“ Tremograph ” drum takes record 
strips, 340 mm. by 75 mm., and serves for recording 
very rapid phenomena, such as occur in ballistics. 

In addition to recording pressure-time diagrams, 
the indicator can also be used for observing or photo- 
graphing pressure-volume or pressure-crank-phase 
diagrams. For this purpose the cathode tube is 
provided with two pairs of deflecting plates, one of 
which deflects the spot of light vertically in propor- 
tion to the pressure, whilst the other deflects it hori- 





zontally in accordance with the position either of 
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the piston or of the crank as the case may be. The 
horizontal deflecting potential is produced by an 
accessory termed the piston displacement transmitter. 
This device consists essentially of a potentiometer, 
the slider of which moves in a circle and is driven 
from the engine shaft. 

When it is desired to record the pressure on a piston 
displacement basis the resistance is wound on a 
trapeze-shaped plate, Fig. 4, a continuous voltage of 
280 volts being applied by the mains unit across the 
ends of the resistance wire. 

The piston displacement of an engine with a crank 
radius R and connecting-rod length L, is given by 


D=L+R-—R cos a—Lv/ (1—R?*/L? . sin? «), 
which, if R/L (=A) is small relatively to unity, may 





be written in the approximate form 
D=R (1—cos a-+-A/2 . sin® «). 
In Fig 4 let 2 L be the average length of one coil 





























| 2004 | 


“Tre Encineer 


FIG. 4—PISTON DISPLACEMENT TRANSMITTER 


and let 2 (L+ 2 & L) be the length of the extreme left- 
hand coil. Let the coil be wound with n turns per 
unit of length, and let the coils occupy a total length | 
of 2r or twice the radius of the rotating arm. Then 
at a crank angle « the contact at the end of the arm 
will be lying on a coil of length 2 (L+2k&L cos «). 
The average length of the coils in circuit is therefore 


2L { 1+& (1+-cos a); . The number of coils in circuit 
will be n r (1—-cos a). Hence their total length will be 
2Laur (1—cos a) (14 k (1+-cos a)}. 
or 2Lnar (l—cos a+k sin? «). 


If, then, -& is made equal to half the connecting-rod 
ratio, R/L, the length of wire in circuit and therefore 
the potential applied to the deflecting plates of the 
cathode tube will be proportional to the piston dis- 
placement as given by the approximate formula. 

Since the taper of the plate is constant, adjustment 
can be made for varying connecting-rod ratios by 
altering the slider radius r. The unit is so con- 
structed as to be adjustable for connecting-rod ratios 
between 1:3-3 and 1:7. The device enables 
stationary diagrams to be observed on the screen 
of the cathode tube. By swinging down the photo- 
graphic attachment these stationary diagrams can 
be photographed with an ordinary camera. The 
luminous intensity of the spot on the cathode tube 
screen is sufficiently great to permit even a single 
cycle diagram of a very fast running engine to be 
photographed. For example, Fig. 5 is reproduced 
from a photograph of a 
single cycle of a super- 
charged aircraft engine 
running at 2500 r.p.m. that 
is knocking badly. 

By rotating the back 
plate of the piston dis- 
placement transmitter, dia- 
grams can be produced 
with any desired phase dis- 
placement. For instance, 
the sudden increase in pres- 
sure during combustion can 
be brought to the middle 
of the diagram and thereby 
made more accessible for 
clear observation. For 
this kind of work, how- 
ever, a better method is 
to employ pressure-crank 
phase diagrams. To this 
end the _ p v-resistance 
plate is replaced by another : 
which is designed to furnish a deflecting potential 
proportional to the crank phase. This resistance 
plate carries a circular resistance ring of pressed 
material broken at one place by a narrow strip of 
glass. The width of this break corresponds to about 
5 deg. of crank rotation. The value of the resistance 
increases linearly, so that on applying a continuous 
potential of 280 volts, the slider picks up a potential 
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which rises linearly from zero to 280 volts, at which 


point it passes over the insulating glass strip and the 
potential returns to zero. There is thus obtained a 
saw-tooth curve of deflecting potentials similar to 
the curve of a relaxation oscillation, absolute syn- 
chronism with the machine under test being obtained 
at every point of the cycle. By applying the 280-volt 
potential to a smaller sector of the resistance plate— 
for instance, 90 deg.—any particularly interesting 
part of the diagram can be extended to four times 
its natural space on the crank phase scale. 

If it is desired to observe the lower part of the 
diagram on an enlarged scale, it is merely necessary 
to remove the auxiliary condensers from the input 
of the amplifier. A complete set of these condensers 
is supplied with the instrument. The sensitivity 
attained with the standard pressure element without 
auxiliary condensers, namely, 12 mm. per atmosphere, 
is usually adequate even for the observation of the 
intake period. By means of an auxiliary attachment 
it is, however, possible to show the upper part of 
the diagram—the pressure peaks—on an enlarged 
scale. The sensitivity may be still further increased 
by reducing the capacity of the input cable by 
shortening it, or, of course, by the use of specially 
designed pressure elements of high sensitivity. 

In the application of the indicator to fuel investiga- 
tion, and particularly to the study of knocking 
phenomena, attempts were at first made to sort out 
the suspected knocking oscillations from the actual 
diagram and from the information so obtained to 


| draw conclusions as to the behaviour of the fuel. 
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Fic. 6—PRESSURE-CRANK PHASE DIAGRAM OF A 
DIESEL ENGINE 


This method, however, did not yield satisfactory 
results. It appeared that the steepness of the 
combustion curve was of more importance than the 
actual oscillations. Accordingly, the slope of the 
rising pressure curve at the instant of combustion 
was first of all determined graphically from pressure- 
time diagrams recorded at great speed. To save the 
drawing of pressure-time diagrams and their graphical 
evaluation, it was decided to carry out the differen- 
tiation electrically instead of graphically. A differ- 
entiating device was developed that could be inserted 


| in the connecting cable between the amplifier and the 


cathode tube. This device permits either standard or 
differential diagrams to be visually observed or 
photographed at will, by merely turning a switch. 
Double differentiation can also quite easily be effected 
with the piezo-electric indicator. Figs. 6 and 7.are 





“THe EnGincer” Swain Sc. 
FiG. 7—DIFFERENTIATED PRESSURE-CRANK PHASE 
DIAGRAM 


examples of a standard and a differential pressure- 
crank phase diagram of a heavy oil engine. 

Whilst investigating fuels for engines working on 
the Otto cyele, the function d p/d t plays an important 
part, in investigating “ Diesel’’ fuels, the deter- 
mination of the ignition lag is of great importance. 
This determination can be made by recording pressure- 
time diagrams at a very high paper speed, 30 m. per 
second being the maximum attainable. The beginning 
of the stroke of the injector needle is indicated by a 
mark on the diagram. Marks of this kind can be very 
easily inserted in the diagram when a cathode tube 
is used. It is only necessary at the instant which it 
is desired to mark, such as the start of the stroke of 
the injector needle, the dead centre, and so forth, to 
close a momentary electric contact, whereby one of 
the deflecting plates is connected to earth through a 
resistance. Sharp, clearly visible marks are produced 
on the diagrams by this method, and since at the same 
time time intervals of 1/1000 second are also recorded 
on the diagram, the ignition lag can be measured with 
great accuracy. 

There is, however, a much simpler method of carry- 





ing out routine tests on samples of ‘‘ Diesel” engine 
oil. A pressure-crank phase or displaced pressure- 
displacement diagram is produced on the screen of 
the cathode tube, and the beginning of the injector 
needle stroke is indicated by a mark. The position 
of this point is noted on the screen of the cathode 
tube by, say, a mark in indian ink. By rotating the 
back plate of the piston displacement transmitter, 
the whole diagram is then displaced by an amount 
just sufficient to bring the point representing the 
start of combustion into coincidence with the indian 
ink mark. The angular phase displacement, as read 
off from the scale of degrees on the back plate of 
the piston displacement transmitter, represents the 
ignition lag. The accuracy attainable by this method 
is stated to be amply sufficient for the routine factory 
testing of fuels, and enables a rapid and reliable check 
to be maintained on a large number of fuel samples. 








SIXTY YEARS AGO 





Mechanical Research.—The honour of originating 
public research into scientific subjects may justly be 
claimed by the Institution of Mechanical Engineers. 
Sixty years ago the Council of that body established 
a@ permanent research committee, which was charged 
with the duty of recommending subjects for investiga- 
tion and of appointing sub-committees to carry out 
the selected work. The committee appointed in the 
first instance consisted of Dr. Siemens, Mr. Wm. 
Anderson, of Erith, Mr. E. A. Cowper, Mr. A. Paget, 
and Mr. F. W. Webb, and the first annual grant made 
to it amounted to £300. Up to that date research in 
practical mechanical engineering had been the work 
of private investigators and had been primarily 
designed for their own immediate benefit. There 
were some who held that it was best to leave research 
in the hands of private enterprise. Others, however, 
argued that the efforts of individuals were bound to 
be spasmodic and disorganised, that they would 
necessarily involve much duplication of work, and 
that the results arrived at would not quickly pass into 
the possession of the general body of engineers. In a 
leading article in our issue of January 31st, 1879, we 
gave a warm welcome to the Institution’s scheme ; 
but, a little strangely, our interpretation of the words 
**mechanical research’? does not seem to have 
extended beyond the investigation of the strength 
of iron and steel. That doubtlessly was at the time 
the most outstanding subject in the field of mech- 
anical engineering demanding experimental investiga- 
tion. Engineers had recently had their attention 
called by Mr. Daniel Adamson to the fact that the 
greater part of the “ultimate elongation” of a 
specimen occurred in the immediate neighbourhood 
of the fracture and were beginning to wonder what 
value should be placed on the general elongation in 
the absence of information concerning the dimen- 
sions of the specimen. They had been, too, startled 
by a fact reported by Herr Bredt to the effect that 
two specimens of the same iron had exhibited a 
difference in strength of 15 per cent. when tested in 
two different machines. To illustrate the importance 
of the subject we reminded our readers that wrought 
iron girder work was commonly stressed to 5 tons per 
square inch in tension and 4 tons in compression. 
Those figures had been fixed at the time of the building 
of the Britannia bridge. If further investigation 
showed that they might safely be increased by 20 per 
cent. the saving to the country would probably 
exceed a million pounds per annum. We concluded 
our article with a word about public research in the 
United States. Some years previously Congress, with 
a mighty flourish of trumpets, had voted a consider- 
able sum of money for assisting research in mech- 
anical subjects. A change of Government had, how- 
ever, upset the scheme and it fell into abeyance. 
That fact, we commented, was hardly to be regretted 
because the interference of Governments in such work 
was open to obvious objections which need not be 
enumerated.... We may express regret that the 
objections to “‘ Government interference” were not 
stated. It would have been interesting in these days 
of wholesale “interference” by the Government in 
all forms of research to note whether the objections 
had any surviving application. 








ALUMINIUM IN THE UniTED Kinepom.—aAccording to 
an estimate of the Aluminium Information Bureau, the 
consumption of aluminium in the United Kingdom in 
1938 reached a new record of approximately 65,000 long 
tons, showing an increase of about 35 per cent. over the 
consumption in 1937 and of 88 per cent. over the figure 
for 1936. Home production of aluminium is also increas- 
ing, as is indicated by the fact that the imports of bauxite 
in 1938 at 248,930 tons were 13} per cent. above the 
imports in 1937. About 80 per cent. of Britain’s supplies 
of aluminium in 1938 were imported as metal, the bulk 
of the remainder being produced from imported bauxite. 
Out of the 46,254 tons of aluminium imported in ingots, 
blocks, slabs, &c., in 1938, Canada supplied 30,414 tons, 
Switzerland 9546 tons, and Norway 5348 tons. Imports 
of aluminium sheets, circles, shapes, &c., increased from 
3643 tons in 1937 to 4444 tons in 1938, while imports of 
foil and other manufactures decreased from 1733 tons to 
1304 tons. 





154 


THE-ENGINEER 


Fra. 3, 1939 








An Electro-Pneumatic Capstan Lathe 


—_> — 


JITH the introduction of their No. 0 patented 
electro-pneumatic capstan lathe, Alfred Herbert, 
Ltd., claim to have set a new standard for both 
simplicity in operation and maximum output, coupled 
_ with finish and accuracy in the product. This lathe, 
illustrated herewith, has been designed to give high 
production on bar work up to }in. capacity and is 
characterised by a number of original features which, 
it is asserted, enable it to compete in work cost with 
much more expensive automatic machines. 
The design, the makers inform us, was approached 





to be taken of the high maximum speeds. The ratio 
between fast and slow motor speeds is such that 
screwing and high-speed turning can be carried out. 
The drive to the spindle runs on precision ball and 
roller bearings, and is effected by vee ropes from the 
motor enclosed in the base of the machine. Adjust- 
ment for the vee ropes is provided by means of a 
screw with a squared head to take a removable cranked 
adjusting handle through the front of the machine, 
A removable cast aluminium cover gives access to the 
spindle pulley and a hinged door in the base of the 














FIVE-INCH ELECTRO-PNEUMATIC CAPSTAN LATHE 


from the assumption that cutting speeds and feeds 
had reached their limit, with the result that it was 
necessary to give attention to other features in order 
to obtain maximum production. This object is 
achieved by the adoption of a patented method of 
chucking and bar feeding. The chuck is of the 
Herbert air-operated dead length bar type, and 
coupled with it is a patented servo arrangement 
which effects the operation of the bar feed by air 
pressure as the chuck either opens or closes in response 
to the action of a pedal. With the aid of a collet 
tube the stock is fed continuously until the last 
possible work piece is produced from the bar. It is 
claimed that pulling by means of a collet is the only 
satisfactory method of feeding small bars, The 
system enables the operator continuously to produce 
work without moving his hands from the two levers 
which control all the capstan tools and the forming 
and cutting-off tools. When a work piece is com- 
pleted the operator presses lightly on the pedal, 
causing the chuck to open and the bar to feed forward, 
and on the release of the pedal the chuck closes and 
grips the bar. The length of bar feed through the 
chuck is governed by adjustable stops on the feed 
tube carrier and a throttle valve is provided to regulate 
the speed of the bar feed and to minimise shock. 

The main feature of the Herbert dead length bar 
chuck is that the collets are stationary endwise, 
and no movement of the work takes place during the 
chucking operation. Closing is effected by means of 
the end movement of a sleeve which compresses the 
collets against a ring. This ring is adjustable to 
compensate for slight variations in the diameter of 
the stock being used. A pressure gauge is built into 
the body of the chuck and gives the operator warn- 
ing of any fluctuation in air pressure. Normally, 
the pressure is from 60 lb. to 80 Ib. per square inch. 

The main motor is of a special design, and is of the 
ball-bearing screen-protected, squirrel-cage, two- 
speed, induction type. Its thermal characteristics 
are such that it may be reversed six times per minute 
when running at the top spindle speed of 6000 r.p.m., 
and at 1500 r.p.m. it can be reversed ten times per 
minute. Two pairs of pulleys, which are inter- 
changeable between the motor and spindle, are pro- 
vided, and give the machine a range of eight spindle 
speeds between 320 and 6000 r.p.m. A butt contact 
pole change switch is mounted on the front of the 
headstock, and gives two available speeds in either 
forward or reverse direction by means of a “ joy- 
stick’ lever. The reverse can be used for. stopping 
the spindle quickly, thereby enabling full advantage 





machine permits the easy removal of the motor 
pulley. 

A lever operated cut-off slide is fitted and has two 
stops which provide for movement in either direction. 
A cover swings over the stops to give protection from 
chips dnd swarf. Two tool posts are carried on the 
slide and are adjustable sideways, while the slide 
and saddle are movable along the bed, being clamped 
in position by four screws in strips underneath the 





BuTT CONTACT POLE CHANGE SWITCH 


saddle. This method of clamping also applies to the 
capstan slide which is lever-operated, and can be 
moved along the bed and placed close to the work, 
so as to reduce the overhang of the upper slide to 
the least possible amount. The guiding surfaces 
at the front and a flat way at the rear are lubricated 
from an oil box in the upper slide, and are covered 
by the upper slide in all positions. 

The capstan is circular and has six holes jin. 





diameter. It indexes automatically through one 
station on each backward movement of the slide. 
If the nature of the work demands it, the automatic 
rotating mechanism can be held out of engagement 


by means of a plunger protruding from the front of 


the slide. The capstan can then be rotated to any 
desired station by hand. Six adjustable automatically 
indexing stops are fitted to the tail of the capstan 
slide and the stop barrel is geared to the capstan by 
a pair of equal bevel gears, so that it rotates through 
one-sixth of a turn for each index. 

The electrical equipment has been designed to 











SPINDLE DRIVE 


withstand the duty of frequent starting, braking, 
and reversing. A self-contained motor-driven pump 
and fittings can be supplied, and, if desired, a push- 
button contact starter, which gives no-volt and over- 
load protection to the main motor, can be fitted. 
Control of the pump is effected by a push-button 
switch, incorporating a thermal overload built into 
the front of the machine. The pump is of the centri- 
fugal type. All internal wiring is completed before 
the machine leaves the maker’s works, and the only 
wiring necessary is the connection of the supply 








CHUCK AND BAR FEED OPERATING PEDAL 


leads to the isolating switch at the foot of the machine. 
The capacity and main dimensions of the machine 
are as follows :— 


Height of centres... «0. eee nee eee 5in. 
Maximum diameter of barsadmitted ... ... ... fin. 
Maximum distance from chuck face to front of __ 
found capstan =... 2... vsti) see jase fone, oes!) / Mim. 
Working stroke of capstan... ... «++» 2jin. 
Diameter of tool holes in capstan... ... ... ... jin. 








BOOKS OF REFERENCE 


Statistical Year Book of the World Power Conference, 
No. 3. Edited by F. Brown, B.Sc. London: World 
Power Conference, 36, Kingsway, W.C.2. Price 20s. 
net.—This volume gives statistics with regard to the 
power resources and -their development and utilisation 
during 1935 and 1936 in the various countries of the 
world. Its sections deal with solid fuels, liquid fuels, 
gaseous fuels, and water power and electricity. Among 
the new tables is one giving the area and population of 
the various countries. The manufactured fuels—other 
than coke—have been dealt with in a separate table. 
Most of the figures are supplied by national committees 
or Government departments, and where such statistics 
were not available they were extracted from published 
sources, 
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Rail and Road 


New American Bripce.—Rapid progress is being made 
in the construction of the Whitestone Bridge, in New 
York, which is to be completed before the opening of the 
World’s Fair. This new suspension bridge will be one of 
the longést in the world. It lies between Bronx and 
Whitestone and spans the narrow strait that connects the 
East River with Island Sound at New York City. 
It will be 2300ft. long, and will cost 18 million dollars. 


A New Wacon UnioapeR ror SHEFFIELD.—The 
London and North-Eastern Railway Company has been 
making ex mts with a mechanical wagon unloader 
in the Sheffield district. The unloader consists of a 
mechanical excavator fitted with a push plate of special 
design, and it is being used for ing wagons of refuse. 
As the experiments have been successful, the company is to 
make use of the machine as part of its permanent equipment. 


RETIREMENT oF O©.P.R. Enommer.—Mr. J. M. R. 
Fairbairn has retired from his post as Chief Engineer of 
the Canadian Pacific Railway, and has been succeeded 
by Mr. J. Armstrong, who has been the assistant chief 
engineer since 1928, Mr, Fairbairn joined the company 
in 1901 as assistant engineer in the divisional engineer’s 
office in Montreal. He is a Past-President of the American 
Railway Engineering Association and a Past-President of 
the Engineering Institute of Canada, 

Sourn Arrican Rariways.—The of the South 
African Railways for the year ended h Zist, 1938. 
showed record increases in all departments. The total 
earnings increased by 4-69 per cent. to £33,388,773 ; 
passenger journeys numbered 105,475,637, but earnings 
from them dropped by £18,843, and this is said to be 
mainly because the Eastern excursion period for 1938 fell 
outside the financial year. There were 13,263 route miles 
open and the train miles totalled 60,397,400. 


American Locomotive Inspection.—. ing to the 
annual report of the United States Bureau of Locomotive 
Inspection, during the year ended June 30th, 1938, 
106,186 steam locomotives were inspected. Of these, 
11,050 were found defective and 679 were ordered out of 
service. There were 208 accidents caused by the failure of 
some part of a steam locomotive, and they caused the 
death of seven and injuries to 216 persons. The five 
explosions récorded were all caused by overheating of the 
crown sheets owing to low water. 

Tae Unrrep States anp ALasKa HiGhway.—Accord- 
ing to Mr. D. MacDonald, a member of the United States 
Highway Commission, the proposed United States and 
Alaska highway will take about three years to complete 
after its financing has been the represen- 
tatives of Canada and the United States meet, the chief 
problem of the conference will be to determine the equitable 
allocation of the costs. More than 1000 miles of road 
are already in existence, and it is estimated that the 
remainder will cost 14 million dollars to build. 


Cost or Rarmway Untons’ Crars. ing for the 
railway companies at the Railway Staff National Tribunal, 
Mr. G. L. Darbyshire said that the claims of the three 
railway unions would ultimately cost the companies 
£25,580,000 a year. The statement alleged that the 
claims on behalf of the railway staff under the jurisdic- 
tion of the Tribunal would amount to £6,869,000. Apply- 
ing the unions’ pro; to staff to which similar or 
com ble concessions would be applicable, another 





£18,822,000 would be required, ing the total 
to £25,580.000, after an item of £110, (relating hes 
minimum payment for Sunday duty) was deducted. 


Trats CoLLision ON THE L.N.E.R.—On Tuesday, 
January 24th, three passenger trains of the London and 
North-Eastern Railway Company were involved in a 
collision between Welwyn Garden City and Hatfield. An 
express train from Cambridge to London pulled up just 
behind another stationary train from Cambridge, and was 
run into by the 7.16 a.m. train from Peterborough. The 
impact drove the Cambridge express into the rear of the 
front train. One person was killed and a number were 
injured. At the time of the accident snow was falling, and 
the signalling system was in difficulties as a result of a 
number of telephone wires having been brought down by 
the snow of the previous day. 

Roaps and Ratways mx Et Satvapor.—In a report 
on the economic and commercial conditions in the Republic 
of El Salvador, Mr, A. J. Hill gives particulars concerning 
the railways and roads. In discussing this country’s 
section of the Pan American highway, he says that the 
road funs for long distances close to the railways on each 
side of the capital and has already affected them, par- 
ticularly in the section of the road co ted in 1938 
pee nog pore or and Santa Ana. only a of 
reaching the principal passenger port, La Libertad, from 
the capital is by means of a 23-mile long road which is 
kept in good condition. The two railway companies 
operating in the country are the Salvador Railway Com- 
pany, and the International Railway of Central America. 

former has 145 kilom. of track running from the 
capital to Santa Ana and to the port of Acajutla, and the 
latter company has 459 kilom. of line running from Cutuco 
on the Bay of Fonséea, across the country through San 
Salvador into Guatemala. 

COALVILLE AND LetcrsteR Roap ImprovemMEeNts.—A 
iat i the Road Fund has been made by 
the Minister of Transport towards the cost of modernising 
the Coalville and Leicester road. The whole of this road, 
about 10 miles in all, is being reconstructed by the Leicester- 
shire County Council to carry the heavy traffic between 
Leicester and the industrial area in the west of the county, 
and previous grants have been made towards the cost of 
work on four sections. The latest grant is for the section 
about a mile long from a point near the Ibstock Road, at 
Bardon Hill, to the Flying Horse Inn. Here, as on pre- 
vious sections, the existing single carriageway, 20ft. wide, 
will be replaced by dual carriageways, each 22ft. wide, 
and the overall width of the road, now 60ft., will be 
increased to 80ft. The cost of the fifth section is estimated 
at about £34,000, and the work is expected to be completed 
in the summer of next year. In addition to the works now 
proposed, two other lengths are also awaiting recon- 
struction, one from the Flying Horse to Field Head, and 
the other through Groby village. 





Miscellanea 





Tue Rome Exursition.—The Department of Overseas 
Trade announces that His Majesty’s Government in the 
United Kingdom has accepted the invitation of the Italian 
Government to participate in the Rome Exhibition, 1942. 


Tae Late Mr. W. H. Lovatrr.—We t to have to 
announce the death of Mr. William H. Lovatt, F.C.A., 
one of the directors of the Power Plant Company, Ltd., 
West Drayton, Middlesex. Mr. Lovatt passed away on 
January 28th, after a brief illness, 

Tue Srectan Argeas.—At the end of December last 
there were 103 completed factories on the Team Valley 
Trading Estate and of these 89 were occupied and 88 in 
actual production ; 42 factories had been co: on 
the South Wales Trading Estate at Treforest, of these 
33 were occupied. 

Dears or Mx. D, Peraiz.—The death is announced of 
Me. David Petrie, who was well known in engineering 
cirelee in Belgium. He was born at Arbroath in 1860, and 
when a young man went to Antwerp, where in 1897 he 
founded the Antwerp Enginee ‘ing Company, Ltd. He was 
also chairman of David Petrie, Ltd., a company which 
was founded in Antwerp in 1868. 

Hyprogenation or Peat.—The Finnish Government 
has made a t for the construction of a experi- 
mental plant for the development of a process for the hydro- 
genation of peat. The process has been devised by Pro- 
fessor Kom: and small-scale experiments have shown 
the yield of petrol, fuel oi!, and lubricating oil is about 
48 per cent. of the dry weight of peat. 

FLoop PREVENTION IN CanaDa.—In a recent speech in 
London, Ontario, Mr. J. R. MaeNicol said that a study of 
the Ontario river systems revealed the fact that each 
year flood waters were reaching greater peaks, and that 
crests were arriving with greater rapidity. He said that 
the time had come for the Canadian Government to start 
a national flood prevention programme. He pointed out 
that the elimination of losses from floods more than com- 
pensated for the costs involved in preventive works. 

A Lone Biast-FURNACE Run.—A blast-furnace of the 
Carnegie Illinois Steel Corporation in Ohio has been in 
operation since March 20th, 1929, and had produced 
2,530,679 tons of pig iron up to January Ist last. It is 
still in operation, and has an estimated daily o of 
1000 gross tons. The farnace was built about 1899, and 
was one of the first in the United States to be 
to produce about 1000 tons a day. It is stated to be in a 

condition still, and is expected to continue operation 
‘or some time to come. 

Tae InstrtuTe or Merats.—At the thirty-first Annual 
General Meeting of the Institute of Metals, which will be 
held in London on March 8th and 9th, in addition to the 
usual list of papers to be read and discussed there will be 
two general discussions extending over the whole of the 
final day of the meeting. At the morning session on 
March 9th, the subject of debate will be “ The Effect of 
Work on the Mechanical ies of Non-ferrous 
Metals,” and in the afternoon the discussion topic will be 
‘“‘ Industrial Application of Spectrography in the Non- 
ferrous Metallurgical Industry.” 

AREA oF PorEs IN Trn-PLaTE.—In a recent issue of the 
Philosophical Magazine, Mr. W. E. Hoare gave a method 
of calculation to assess the area of basis steel exposed at 
pores in the tin coating of tin-plate. The calculation is 
based on the results of an imental investigation of 
the effect of thickness of the tin coating on porosity, and 
on theoretical work on the size of non-reactive areas 
necessary to produce normal . The method is of 
value to research workers stelehee the corrosion of tin- 
plate, and the paper has now been issued in pam 
form by the International Tin Research and Development 
Council. Copies of the publication be obtained on 
application to the , International Tin Research and 
Development Council, Fraser Middlesex. 

Royat Commisston on WoRKMEN’s COMPENSATION.— 
The Royal Commission on Workmen’s Compensation is 
now prepared to receive from interested persons and 
organisations applications to give evidence before the 
Commission on matters within its terms of reference. All 
applications to give evidence before the Commission should 
be accompanied by a statement of the heads of the pro- 
posed evidence. A on of the terms of reference to the 
Commission may be obtained from the Secretary, Mr. 
F. Popplewell, Metropole Buildings, Northumberland 
Avenue, London, W.C.2. The Commission has decided, 
subject to the reservation of its right to take any particular 
evidence in private, to hold in public their sittings for the 
taking of cral evidence. Due notice will be given of the 
date of the first public sitting of the Commission. 

Lzap Caste Saeatatnc.—For some years the Engi- 
neering Experiment Station of the University of Illinois, 
in co-operation with the Utilities Research Commission of 
Chicago, has been conducting an investigation into the 
creep and fracture of lead and lead alloys used for cable 
sheathing. Two bulletins on the results obtained in this 
research were published in February, 1932, and in Febru- 
ary, 1935, Later, it was evident that one of the principal 
needs of the investigation of lead ing was for test 
data on the creep of lead and lead alloys at stresses of 
200 Ib. per square inch and below. It was evident that 
in getting such data greater sensitivity of ———— - 
¢ was necessary, and close temperature control o: 
pot Me . Such test data have been secured and are 
reported in a bulletin, No. 306, “ Investigation of Creep 
and Fracture of Lead and Lead Alloys for Cable Sheath- 
ing,” by Herbert F. Moore, Bernard B. Betty, and Curtis 
W. Dollins, which has just been issued by the i i 
Experiment Station. Further tests on the fracture of 
lead under long-continued load have been made, and some 
data on the effect of small rapid fluctuations of stress 
(vibrations) on the time for fracture have been secured, 
and are reported in this bulletin. Test data comparing 
the creep of tensile specimens of lead alloys with the creep 
of oil-filled sheathing under internal pressure have also 
been secured, and the test results are discussed. Until 
June 15th, 1939, or until the supply available for free dis- 
tribution is exhausted, copies of Bulletin No. 306 may be 
obtained without charge upon application to Engineering 
Experiment Station, Urbana, Illinois. 





Air and Water 


New German Cruiser.—On Thursday, January 19th, 
the fourth of five new cruisers for the German Navy 
was launched. Named the “ Seydlitz,” the new ship 
will carry eight 8in. guns in four turrets. 

New Liravantan Port.—The Government of Lithuania 
has decided to make the fishing village of Shventai into 
a@ modern port for overseas shipping, and has made a 
grant towards the beginning of the new work. 


Imprriat Amway’s Srarr Curer.—The appointment 
is announced of Captain L. A. Walters, formerly deputy air 
superintendent at Croydon, to the supreme command of 
Imperial Airways’ flying personnel. He will have the 
title of Establishment Officer, Navigation Staff. 

Betrast Harsovur [mPpRovEMENTS.—At a recent special 

ing of the Belfast Harbour Commissioners it was 

ided to postpone the public meeting to be held in con- 

nection with the deepening of the Victoria 

Channel, which would facilitate the construction of large 
vessels at Belfast. 

A New Vzsset ror THE THamEes.—A new passenger 
vessel, the “ Royal Daffodil,’ for the Continental service 
of the General Steam Navigation Company, was launched 
at Dumbarton by Denny Brothers, Ltd., last week. The 
new ship, which will have a length of 313ft., a breadth of 
50ft., and a depth of 12ft. 6in., will be capable of carrying 
over 2000 passengers. led by two two-stroke oil 
engines, she is designed for a speed of 21 knots. 

Surepine at Briris# Ports.—According to the pre- 
liminary figures for 1938, the net register tonnage of vessels 

hich used the principa! ports of the United Kingdom 
was as follows:—London, 61,896,484; Liverpool, 
35,486,956 ; Southampton, 26,977,449 ; Hull, 12,455,087 ; 
Manchester, 7,449,512; - Bristol, 7,799.718. London’s 

jon of the total tonnage of vessels using United 

i ports was 16-7 per cent., compared with 16-6 
per cent. in 1937. 

ExPERIMENTs IN CLEARING Foc at AzRODROMES.—In 
@ memorandum to the tal Committee investi- 
gating the methods and costs of solid fuel distribution, the 
London and Home Counties Coke Association stated that it 
is carrying out experiments for raising fog from aerodromes 
by the use of heat generated by coke. The application of 
heat could certainly be used to lift fog, stated the memo- 
randum, but whether it could be applied rapidly enough 
or in a sufficiently practicable way on a large scale had yet 
to be ascertained. 





PRESIDENT OF THE CHAMBER OF SuHIpPiInc.—Mr. 
Robertsen F. Gibb, the Vice-President of the Chamber of 
Shipping, has been nominated by the Council as President 
for 1939-40, in succession to Mr. W. A. Souter. Mr. 
Philip Haldin has been nominated Vice-President for the 
coming year. Mr. Gibb is chairman and joint managing 
director of the Union-Castle Mail Steamship Company 
and chairman of Bullard King and Co., Ltd. Mr. Halcin 
is a director of Hlaldin and Philipps, Ltd., chairman of the 
Lamport and Holt Line, and a director of the Court Line. 


Tue InstrTuTION oF Navat Arcurrects.—The eightieth 
annual meeting of the Institution of Naval Architects will 
take place on Wednesday, March 29th, and the two follow- 
ing days, at the Lecture Hall of the Royal Society of Arts. 
It is announced that a gold medal will be awarded by the 
Council to any person who shall at the forthcoming meet- 
ings read a paper which is deemed to be of exceptional 
merit. The Council will also offer a premium of books 
or instruments to the reader of any paper which merits 
this distinction. The Wakeham Prize will be awarded 
by the Council for the best paper written by a student 


phiet | of the Institution and accepted for publication in the 


“ Transactions.” 

A New Frenca Construction Docx.—The Salou 
dry dock at Brest, where the “‘ Richelieu ” and, previously, 
the “D .” were built, has a length of 200m., 
and the hulls of both ships had to be constructed in two 
phases. They were built to a length of 197 m. and were 
then towed to the Laninon dock to be completed. The 
“ Richelieu ” is being lengthened 37m. at the bows and 
8 m. at the stern. While this work is in progress the ship 
is being fitted out, so that no considerable time will be 
lost. Nevertheless, it is an unsatisfactory makeshift, 
and the Minister of Marine has given orders for a 
construction dock, 300m. long, to be put im hand at 
Laninon immediately. 

Proposep Iratian IntanpD WarTEerways.—According 
to a note in the Shipbuilding and Shipping Record, the 
Italian Government intends to encourage the construction 
of inland waterways with particular reference to the River 
Po and to the Adige. About 600 million lire have been 
allowed for such purposes, as it is claimed that trans- 
portation through inland waterways will greatly reduce 
the requirements of foreign fuel for transport. It is 
stated that inland waterways traffic in Italy at present 
is reaching about 5,000,000 tons per annum, and that it 
may increase considerably, especially if it is possible to 
establish a direct tion bet Locarno, Switzer- 
land, Lago Maggiore, and the Adriatic. A German 
project is to develop Rhine navigation up to Bregenz 
and to have the Italo-German traffic taking that route 
instead of the North Sea route. 

ExtTENDED TRAINING FoR R.A.F. Reserve PiLtors.— 
The Air Ministry announces: An urgent appeal is being 
made to employers by the Air Council to release pilots of 
the Royal Air Force Reserve and the Volunteer Reserve 
for continuous training with Air Force units for periods up 
to six months. This appeal is being made because the 
Air Council wishes to increase the number of pilots trained 
to operational standard on modern types of service air- 
craft as soon as possible. ments have accordingly 
been made for the pilots undertaking this training to be 
attached to Royal Air Force units, and they will be 
required to live on their stations and to wear uniforms. 
In other respects they will be subject to conditions similar 
to those applicable to the normal period of annual attach- 
ment. The pilots have already been selected for training 
in fighter or bomber aircraft, but their ability to undertake 
the training depends upon the permission of their 
employers. 
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THE COST OF RAILWAY SPEED 


THE paper read by Mr. McMurdo before the 
Institution of Engineers and Shipbuilders in 
Scotland a few days ago, an abridgment of which 
may be found on page 165 of this issue, serves, 
amongst other functions, to remind us that the 
attainment of high speeds upon railways does not 
begin and end with the provision of more powerful 
locomotives, streamlining, aluminium coaches, 
roller-bearing axle-boxes, and the hundred and 
one other things which the dissatisfied passenger 
says “ought to be done” to the rolling stock. 
It is closely linked up with the permanent way 
and all its adjuncts, and the cost is, in consequence, 
many times greater than that which the improve- 
ment in engines and trains alone involves. This 
is, of course, a commonplace to railway men. 
For a hundred years or so they have recognised 
that the locomotive and its road are inseparable 
partners, both servants of the traffic super- 
intendent. He it is who decides what he wants 
to do. The civil engineer enables him to do it by 
making the railway suitable in all respects for the 
_ weight and power of engines which the chief 
mechanical engineer designs to meet the conditions. 
When the railway man hears people clamouring 
for higher speeds of passenger and goods trains, 
he often wonders if they have ever attempted to 
estimate the cost that even a few miles per hour 
add to the running expenses. To make provision 
for its high-speed services to the North, the 
L.M.S. alone required 96,831 tons of rails and 
1,663,374 sleepers. In general it may be said 





that when there is a marked alteration in 
service speeds on railways, miles upon miles of per- 
manent way have to be revised, curves straightened, 
superelevations readjusted, bridges strengthened, 
and junctions relaid. 

One may often hear it said that there is no need 

to run such heavy trains and that if only this 
country would follow the example of Germany 
the present permanent way would suffice. That 
may be true as far as weight of rails and strength 
of bridges are concerned, but there would still 
remain alignment of the track, easing of curves, 
the reconstruction of junctions to which Mr. 
McMurdo paid not a little attention, and the 
readjustment of superelevation to suit higher 
speeds. But there is yet another reason why 
such trains do not run in this Kingdom. A few 
years ago, when the “Flying Hamburger ” 
startled the world, Sir Nigel Gresley asked the 
makers of that train to specify a similar one for 
the L.N.E.R. In his Presidential Address to the 
Institution of Mechanical Engineers, he said that 
the proposed train weighed 115 tons, and gave 
seating accommodation for 140 passengers. It 
was proposed to allow about 4} hours for the run, 
up or down, between Newcastle and London. Sir 
Nigel then made a test with one of his “ Pacifics ” 
hauling a train of seven coaches which admittedly 
was much heavier, but had greater capacity and 
more comfort, and found that it was quite possible 
to do the run in four hours. In the circumstances, 
the German proposal was not adopted, but the 
“* Silver Jubilee ’ engine and train were constructed 
and opened a new era in express travel. It is of 
no little importance to bear in mind that but little 
of the mileage of British railways can be reserved 
exclusively for high-speed traffic and that none 
of it could be designed and set aside for lightweight, 
extra-high-speed trains. Slow trains and goods 
trains have to be worked over nearly every mile 
and the road and bridges must be suited to them. 
In fact, all railways are a compromise; but a 
compromise with this handicap, that they must 
be constructed to suit the severest traffic that 
may fall upon them. Mr. McMurdo brought out 
an extremely interesting point in this connection. 
It has always been recognised that the shortening 
of journey times between distant termini was to 
be sought for not by running hell for leather down 
favourable gradients, but by so arranging matters 
that a high average speed could be maintained. 
That means the construction of locomotives and 
the provision of track suitable for speeds of 
60 miles an hour or so uphill. Hitherto, the 
permanent way has been laid out on the assumption 
that the speed would be slow on adverse gradients. 
Now crack trains take the worst gradients at 
high speeds—the ‘‘ Coronation Scot,” for example, 
climbs Shap at 60 m.p.h. and the better part of 
Beattock at 80. It is easy to understand the 
expense of remaking the lines up such hills as 
these to accommodate the special trains, and it 
is equally easy to see that as far as other trains 
are concerned, it is unprofitable expenditure. 
We would commend to the attention of the 
persistent grumbler an examination of the tables 
given by Mr. McMurdo, particularly Table III. 
There he will see that in average length of steam- 
operated train routes with speeds of 60 m.p.h. 
and over, Great Britain leads the world, and that 
in numbers of trains with such speeds we are far 
ahead of any other European country. The high 
speeds of other lands are made principally with 
oil-engined trains which do not offer the comfort 
and convenience of steam-hauled stock. The 
fact is that the passenger cannot have both high 
speed and the amenities to which he is 
accustomed save in relatively heavy stock. 
One has to be sacrificed to the other. We think 
that, taken for all in all, the British railway 
traveller would rather have reasonable speeds 
and much comfort, than super-express speeds with 
less comfort. 


Static Converters on Electric Railways 


Discussing technical aspects of railway electri- 
fication, in a paper read before the Manchester 
Association of Engineers on January 27th, Mr. 
J. E. Calverley says that the position of high- 





With that statement no 
one will disagree ; in fact, it is true to assert that 
rectifiers have had a decidedly beneficial influence 


the mercury arc rectifier. 


on D.C. electrification in general. At the highest 
permissible voltage they show an appreciably 
better efficiency than the motor generators that 
were originally employed, especially at light loads. 
The absence of rotating parts reduces maintenance 
and makes sub-stations more amenable to remote 
control. But rectifiers or mutators, as they are 
now sometimes called, have not increased the 
operating voltage of D.C. railways. That is 
determined by the pressure that can be applied to 
a pair of traction motors permanently connected 
in series and does not exceed 3000/3300 volts. Still, 
as far as sub-stations are concerned, rectifiers have 
much to recommend them, particularly since they 
have ceased to preclude the possibility of regenera- 
tion. Grid control has made possible, among other 
things, conversion from D.C. to A.C, which is, of 
course, essential when regenerated energy has to 
be sent back into the line. It has also led to a static 
method of coupling 50-cycle three-phase industrial 
networks with 16%-cycle single-phase traction 
networks. 

The practice of controlling sub-stations from a 
distant control point made the use of 600 volts 
permissible where it might otherwise have been 
prohibitive. It is difficult to conceive the 
Southern Railway’s 600-volt system operating 
throughout with about one hundred attended 
sub-stations. Remote control, simplified by recti- 
fiers, greatly reduces the sub-station wages bill, 
although the capital cost of the control equipment 
must not, of course, be ignored. Despite the 
skill and ingenuity brought to bear on the design 
of automatic and remotely controlled rotary con- 
verters, rectifiers undoubtedly show marked advan- 
tages on the Southern Railway’s extensive 600-volt 
system. Apart from other considerations, the 
rapidity with which the D.C. supply can be 
restored with this apparatus, after a failure 
of the A.C. supply, is a feature which 
appeals strongly to most electrical engineers. 
The only real disadvantage of the rectifier 
in these days is perhaps that it cannot raise the 
power factor in the same way as synchronous 
machinery, which is consequently often employed 
to operate in conjunction with it. Back-firing, 
which was once the bugbear of rectifier users, has, 
it seems, ceased to cause serious trouble. Deionizing 
and control grids have made it possible to build 
reliable apparatus in sizes which would otherwise 
have been impossible. A back-fire and short- 
circuit protection device introduced by Brown 
Boveri and Co. in 1927 puts the control grids under 
a negative voltage immediately after a back-fire or 
short circuit has been initiated. Anodes that are 
not active at the moment are prevented from 
igniting afresh, whilst those that are active will 
not ignite again after they have been extinguished 
in the ordinary way. In less than one cycle the 
apparatus is said to be put out of operation. The 
rectifier locomotive, referred to in Mr. Calverley’s 
paper, has been suggested for a considerable time, 
but apparently it is still in the experimental stage. 
Like the weighty and less efficient motor generator 
locomotive, first proposed by Mr. Ward-Leonard, 
it combines the advantages of high-voltage, single- 
phase distribution with those of the low-voltage 
D.C. traction motor. Another system that com- 
bines these advantages and permits locomotives 
to work with 50-cycle ‘single-phase current is the 
Kando system in use in Hungary, although this does 
not employ rectifiers. But on railways that operate 
with 16%-cycle single-phase current, static mercury 
vapour plant may be used to reduce the 50-cycle 
industrial frequency to the lower value. Until the 
advent of this plant such a transformation with 
balanced load on the three phases was physically 
impossible without bringing into play a revolving 
machine capable of storing energy at a certain 
point of an alternation and of delivering it again 
at another point. The reason for this is that energy 
delivered by three-phase alternators is constant at 
all times, while that taken by a single-phase load 
fluctuates between a certain maximum and zero. 
When a motor generator set is interposed between 
the alternators and load, the difference between 
the energy delivered by the polyphase system and 








voltage D.C. traction has been considerably 
strengthened by the commercial development of 





that taken by the load is stored as part of the con- 
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verter’s momentum and is delivered at later 
moments. But with the mercury vapour apparatus 
or mutator, which is, of course, devoid of moving 
parts, it is said to be possible to couple a three- 
phase 50-cycle network with a 16%-cycle one 
without disturbing the three-phase balance. Since 
the mutator is merely a switching apparatus and 
the instantaneous three-phase power must always 
equal the instantaneous single-phase power, storage 
of the former is necessary. The storage obviously 
has to be carried out electrically and resonance 
circuits composed of a combination of choke coils 
and condensers are employed, the latter also 
supplying the wattless current to the traction load. 

To what extent the scheme has been applied to 
railways we do not know. It was first brought to 
light in 1934, when it was described in the Brown- 





Boveri Review. Tests are said to have shown that, 
apart from symmetrical loading on the three-phase 
network, the apparatus presents other important 
advantages, such as high efficiency, sinusoidal 
single-phase voltage, flexibility, direct conversion in 
a single stage, elimination of synchronising equip- 
ment, simple starting, wattless current supply for 
railway networks and good power factor on the 
three-phase system. Hence assuming these claims 
can be justified, static converters or mutators may 
be usefully employed on both single-phase and D.C. 
railways. Their main function will probably 
always be to convert A.C. to D.C., but where 
16%-cycle traction current is needed they may 
eventually displace rotary frequency changers and 
discourage the use of low-frequency generators for 
giving an independent traction supply. 








Suction Gas for Road Traction 


(By our French Correspondent) 


qax utilisation of charcoal suction gas for the 
propulsion of road vehicles has passed through 
so many phases in France during the past twenty 
years that it may be desirable to consider the 
problem in its true perspective and see what is 
likely to come out of it in the future. The use of 
charcoal] is encouraged because it is desired to take 
the fullest advantage of home fuels, alike for 
national defence and for economical reasons. 
Behind the movement there are the State and a 
great forest industry, as well as important technical 
and propaganda organisations that are making for 
progress in this problem of national economy. 

A difficult start was made by a military require- 
ment that engines should run on suction gas as 
well as on petrol, but this condition had to be 
relaxed, and the idea now is to employ suction gas 
for private and public vehicles, including those 
requisitioned for transport, in order that the supply 
of petrol may be reserved for transport in actual 
fighting areas. This discrimination leaves the way 
open for a wider adaptation of engines to run on 
suction gas, and even for the development of small 
high-speed gas engines. It is not likely that the 
suction gas engine proper will be evolved until 
everything has been done to get the highest thermal 
efficiency with suction gas in the modified petrol 
engine. In the first place, a specially designed 
suction gas engine running at the highest practical 
compression would be heavier and more costly, 
and no one is inclined to build such engines until 
a demand for them is assured. There is legal com- 
pulsion to fit suction gas plants to 10 per cent. of 
the vehicles engaged in public transport in two or 
three years’ time, and in justification of this 
measure it is sought to impress private lorry 
owners with the economy of charcoal. It is 
generally accepted that 1-2 kilo. of charcoal pro- 
duces a volume of gas of the same heat value as 
that of a litre of petrol, so that the fuel cost to the 
consumer is said to be 75 per cent. less than that 
of petrol. It is not certain that this margin of 
economy can be guaranteed in the future, unless 
the already heavy taxation of petrol should be 
further increased. At present, charcoal can be 
obtained in bulk at 600f. a ton, or four-fifths of 
the price at which it is sold retail to ordinary 
consumers, and this difference in price has some 
influence on the attitude of charcoal producers 
towards the prospective demand for the fuel for 
motor traction. Moreover, the selection of char- 
coal for producer gas is limited to the carbonisa- 
tion of hard woods that leave a practically insig- 
nificant percentage of ash and produce a minimum 
of dust. 

The lack of standard fuels is a drawback to the 
development of suction gas producers, which are 
required to respond instantly to the demands of 
varying engine speeds and yet continue to supply 
a uniform quality of gas. Whilst results with 
suitable charcoal are generally satisfactory, limita- 
tions to the use of that fuel are imposed by the 
dimensions of gas generators, the inconvenience of 
handling, the cost of distributing a bulky fuel 
beyond the regions where it is produced, and the 
necessity of training drivers to look after and 
maintain the gas equipment, and, if necessary, to 
carbonise wood for charcoal.- This training is done 
at State agricultural schools and elsewhere. Char- 
coal suction gas lorries require more skill and 
care than those running on petrol, and they are 





used more particularly in the forest regions, with 
@ Sparse dissemination over the country, many of 
them for trial and demonstration purposes. There 
has been a steady increase in the number of suction 
gas lorries during the past two or three years, and 
it will continue to increase, because there is un- 
doubtedly an economy under favourable conditions 
of service and roads, but the figure recently pub- 
lished of the total number of lorries in France 
appears to be greatly exaggerated. A practical 
result of the suction gas movement is to show that 
there is a large field for the charcoal suction gas 
lorry in all cases where the fuel can be obtained 
at s0 low a cost that the saving will more than 
cover amortisation of the initial cost of installa- 
tion and modification to the engine, the cost of 
maintenance and the higher wages that have to 
be paid, for the present at any rate, to qualified 
drivers of such vehicles. The fuel cost may be 
extremely low in the case of owners of woodlands 
producing their own charcoal with the aid of their 
lorry drivers, and may grade up according to the 
facilities with which other users can obtain wood 
for carbonisation or are in proximity to charcoal 
production centres. There are also great oppor- 
tunities in the Colonies where many charcoal 
suction gas vehicles are employed. Notwithstand- 
ing the limited range of economical advantages 
offered to charcoal, there is a large scope for 
expansion. 

As an example of the facilities accorded to users 
for the production of charcoal a description may 
be given of the “ Magnein ” carbonising oven, 





CARBONISING 


which is one of the oldest in use and is, in prin- 
ciple, similar to some other ovens that are manu- 
factured in all sizes, mainly by makers of suction 
gas plants. It takes the form of two truncated 
cones (see illustrations), the lower one being made 
of 2 mm. sheet steel, reinforced around the bottom 
by an angle iron. Near its top a channel iron 
receives the upper truncated cone of deeper section 
and of 1 mm. steel. This latter cone has the same 
arrangement of angle and channel! irons, and the 
cover is made in a similar manner. When the whole 








is assembled over a stack of wood, earth is packed 
into the channels to exclude air. The oven is 
raised on blocks from the ground sufficiently to 
allow of the passage of four vents in the form of 
short elbow stove pipes, alternating with four 
similar pipes rising to the height of the oven which 
constitute chimneys. When all is ready the 
bottom of the oven is packed with earth, so that 
the only communication with the stack is through 
the vents, the chimneys, and an aperture in the 
cover, the last named being closed when the wood 
is sufficiently alight. The operation consists in a 
draught from the chimneys drawing air through the 
vents, and the carbonisation continues from the 
top to the bottom. Air rising from the vents is 
warmed by smoke descending to the base of the 
chimneys, and if the combustion should be too 
rapid the volume of smoke increases and escapes 


Four Chimneys 

















Oven Raised from the Ground 
& Packed with Earth 


7 
Central ‘Chimney’ 
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**MAGNEIN’’ CARBONISING OVEN 

partly by the vents and reduces the volume of 
incoming air. When light is observed at the vents 
the carbonisation is completed. The vents are 
then withdrawn and the holes stopped with earth. 
These ovens will carbonise up to 170 cubic feet of 
wood, and the time occupied in doing so is from 
twenty to twenty-four hours and from six to seven 
hours for cooling. It is claimed that two men can 
attend to five ovens and produce from | to 2 tons 
of charcoal a day, according to the nature of the 
wood treated. These metallic ovens render prac- 
tically automatic an operation that was formerly 
done by skilled charcoal burners who had to give 
their whole time to the work. 

As an example of what is actually being done in 
practical trials, reference may be made to the 
running of an omnibus on charcoal suction gas 
between the Chatelet in Paris and the suburban 
town of Fontenay, 20} miles away, with halts 
every 365 yards. The conditions are severe, with 
occasional long gradients, and schedule times must 
be observed. There is no modification of the six- 
cylinder engine, apart from increasing the compres- 
sion from 5-65 to 7-5 and running the engine at 





OVEN IN USE 


a somewhat higher speed with a slightly lower back 
axle ratio. The equipment is a “ Malbay ”’ char- 
coal suction gas plant with two producers in the 
rear of the omnibus, each supplying three cylinders, 
the object being to employ smaller producers and 
give more flexibility to the engine. The producers 
are of the down draught type with grate and refrac- 
tory lining for the combustion chamber. The 
total weight of the equipment is 133 cwt. The 
schedule time for the 20} miles, with halts of ten 
seconds, is 1 h. 30 min., and the journey is made 
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with a consumption of 66lb. of charcoal and 
5} pints of petrol, the petrol being necessary to 
help to maintain speed on rising gradients. Engines 
running on suction gas are not so lively as on petrol, 
and it is usually the practice to have a small reserve 
of petrol for injection at peak loads. Conclusions 
to be drawn from trials in a public transport service 
are influenced by so many factors independent of 
fuel consumption that the suction gas perform- 
ance is only mentioned to show how makers of 
producers overcome difficulties when adapting 
plants to vehicles running normally on other fuels. 
It may be interesting to note that in official 
laboratory tests of a “ Malbay ” producer supply- 
ing gas to a four-cylinder stationary engine, 
100 mm. bore and 160 mm. stroke, with a com- 
pression of 7-45, the horse-power developed with 
charcoal suction gas with the engine running at 
1300 r.p.m. was 32-06, and the consumption of 
charcoal was 1-16lb. per H.P. hour. Under 
identical conditions the horse-power developed with 
French anthracite was 29-66, and the consumption 
was 1-01 lb. of anthracite per H.P. hour. 

I may add that the T.C.R.P., or Paris Omnibus 
Company, made prolonged trials of other systems 
a few years ago, but abandoned the idea of using 
producer gas on account of labour and maintenance 
costs. It is now obliged to take the matter up 
again in consequence of the law, referred to above, 
requiring that 10 per cent. of public service vehicles 
and lorries must run on suction gas. In view of the 
limitation on charcoal, an attempt to provide a 
more convenient form of fuel is being made. The 
aim is to extend the use of suction gas to touring 
cars, of which there are already a fair number, 
mainly for trial and demonstration purposes, on 
the road. Several kinds of composite fuels, 
generally in the form of small oval-shaped agglo- 
merates, are already available. The State made a 
first move in this direction by proposing to under- 
take the national production of a fuel consisting of 
finely ground charcoal and anthracite with an 
oleaginous binding. Most of the new fuels are more 
or less of this character. Coalowners are offering 
their own composite fuels, as well as semi-coke. 
The questions arise whether the cost of a manu- 
factured fuel is low enough to meet the primary 
condition of suction gas economy, and whether 
they will have a favourable influence upon the 
designing of really efficient and more compact 
and cheaper suction gas plant. It may be men- 
tioned that some of the equipments on big cars are 
compact and hardly noticeable. Practical and 
experimental work is being carried out on so large 
a scale that a fuller knowledge of the possibilities 
of these and other fuels may show eventually 
whether there is a reasonable prospect of evolving 
suction gas plants sufficiently simple, light, cheap, 
economical, and reliable to ensure a large extension 
of their adoption. 





Lloyd’s Register of Shipping 
Annual Summary 


THE statistics issued by Lloyd’s Register of Ship- 
ping of merchant vessels launched during the year 
1938 again show increases, both at home and abroad, 
in the output of the shipbuilding industry, the total 
—3,033,593 tons—being about 343,000 tons, or 
12-7 per cent., greater than that for the previous year. 
The world total is the highest recorded for the past 
seventeen years. Indeed, with the exception of the 
four years 1918-1921, during which the war emergency 
programme and the post-war boom in merchant 
shipbuilding reached maturity, no such high figures 
of launches throughout the world have been attained 
since 1913, the peak year before the Great War, when 
the total was 3,332,882 tons. 

Particulars of Output.—Excluding ships of less than 
100 tons gross, there were launched in the world* 
1119 vessels of 3,033,593 tons gross, of which 1,030,375 
tons were from berths in Great Britain and Ireland, and 
2,003,218 tons abroad. The output in Great Britain 
and Ireland represents 34 per cent. of the total, as 
compared with 34-2 per cent. in 1937, 40-4 per cent. 
in 1936, 38-3 per cent. in 1935, 47-5 per cent. in 1934, 
27-2 per cent. in 1933, 25-8 per cent. in 1932, 31-1 per 
cent. for 1931, and 51-2 per cent. for 1930. The 
output of the other leading countries is as follows :— 


Tons. 
Germany ... 480,797 
Japan... ... 441,720 
HOUanG 960i ..» 239,845 
United States of America ... 201,261 
wee oe ek oe ..- 166,464 
Denmark ..., . 158,430 
Italy ... Siu 93,503 


The actual increase in the world output as com- 
pared with that for 1937 amounts to 343,013 tons. 





In Great Britain and Ireland there has been an 
increase of 109,553 tons in the tonnage launched, 
while abroad the iucrease amounts to 233,460 tons. 

In Great Britain and Ireland, 55 vessels, of 204,256 
tons, were launched for owners residing abroad, 
equal to 19-8 per cent. of the total output. Twenty- 
two of these vessels, of 57,909 tons, will be registered 
in the British Dominions overseas. ; 

Among the principal shipbuilding countries abroad, 
the tonnage launched for registration under other 
flags was as follows :—Germany, 47 vessels of 247,106 
tons; Sweden, 23 of 113,205 tons; Denmark, 19 of 
106,363 tons ; Italy, 7 of 63,388 tons ; and Holland, 
53 of 47,208 tons ; in Japan, with the second highest 
output, only 4 vessels, of 1915 tons, were for foreign 
registration. 

The world launches for the year include 190 vessels 
of 6000 tons each and upwards, of which 26 range 


TONS 
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1918 
5,447,000 


—————_ Total Launched in the World 


Total Launched in Great 
Britain & Ireland 


World Tonnage Completed & 
Classed with Lloyd's Register 


“Tre Encinger” 


NEW VESSELS LAUNCHED 


from 10,000 to 15,000 tons, and 13 are of 15,000 tons 
and upwards. 

The following are the largest vessels launched 
during 1938 :— 


Tons. Built in 

Quadruple -screw turbine express 

steamer, “‘ Queen Elizabeth” ... ... 85,000 ... Gt. Britain 
Twin-screw turbine steamer, ‘‘ Maure- 

WN onc Sek ees cae usa, Sean eke CU ee 
Quadruple -screw turbine steamer 

| On OL ee ste fl 
Triple-screw motorship, “‘ Stockholm” 28,000 ... Italy 
Quadruple-screw motorship, ‘‘ Dominion 

Menarch™ ...° 3250 uo a a ee... Gt; Britain 
Twin-screw Diesel - electric ship 

“Robert Ley™ ... .... ... +. «+. 22,000 ... Germany 
Triple-screw motorship, “‘ Oranje ” . 19,850 ... Holland 
Twin-screw steam reciprocating and tur- 

bine whale oil factory, “‘ Tonan Maru 

MOS sk ak ae dae a Jee 
Single-screw motor whale oil factory, 

““Kyokuyo Maru” ... ... ... ... 17,549 ... Japan 
Twin-screw motorship, ‘“ Pretoria 

Ona sa ese Nig a ie. Ce ee oe ee 
Twin-screw motorship, “‘ Durban Castle” 17,388 ... Ireland 
Twin-screw Diesel-electric ship, 

* Patria” nce sie sees tee > act ine AOS ic. Germany 
Twin-screw turbine steamer, “ Canton ”’ 15,784 ... Gt. Britain 


The total tonnage of steamers launched in the world 
is 1,152,548 tons, of which 560,102 tons, or 48-6 per 
cent., were launched in Great Britain and Ireland, and 
592,441 tons, or 51-4 per cent., in countries abroad. 
There were launched 53 vessels of 459,223 tons to 
be fitted with geared steam turbines. There was 
also launched one vessel, of 11,651 tons, built in the 
United States of America, in which turbo-electric 
propulsion is employed. In addition, there were 
launched 91 vessels of 250,736 tons with a combination 
of steam reciprocating engines and low-pressure tur- 
bines. In Great Britain and Ireland there were 
launched 9 turbine vessels, of 178,289 tons, and 19 
vessels of 98,693 tons with a combination of steam 
reciprocating engines and turbines. 

The total tonnage of motorships launched in the 
world is 1,823,399 tons. Of these, 465,602 tons, or 
25-5 per cent., were launched in Great Britain and 
Ireland, and 1,357,797 tons, or 74-5 per cent., in 
countries abroad. The motorships include 10 vessels, 
of 64,098 tons, in which electric drive is employed. 
During 1938 there were launched 112 steam and 
motor oil tankers, of 907,053 tons—excluding vessels 
of less than 1000 tons—of which 31 of 231,069 tons 
were built in Great Britain and Ireland. Of the 112 
tankers, 88 of 731,022 tons are motorships. 

Of the steam tonnage launched in the world— 
1,152,543 tons—about 625,000 tons are steamers fitted 
to burn oil fuel under the boilers, so that of the world 





: * From Russia, no returns have been received ; for Spain, the 
information may not be_complete. 








per cent. only is exclusively dependent on coal for 
propulsion. 

Progress of Shipbuilding.—Lloyd’s Register 
Quarterly Returns show that at the opening of the 
year 1938 the tonnage being built throughout the 
world was 2,900,184 tons. At the end of March there 
was a decrease of about 5000 tons; at the end of 
June there was a further decrease of 68,000 tons, while 
the September total showed yet another decrease of 
115,000 tons. At the end of December the total was 
2,668,864 tons, showing a decrease of 231,320 tons as 
compared with December, 1937. The figures for 
Great Britain and Ireland have recorded a persistent 
diminution for the four quarters, and show the large 
decrease of 345,664 tons, or 30-7 per cent., at the 
end of December, 1938. The figures of new tonnage 
commenced during the year have also shown a sharp 
decline, especially for the last two quarters of the 





1919 
7,145,000 
1920 


5,862,000 





YEAR & 


DURING YEARS 1901-1938 


year, although there has been an increase in tonnage 
ordered during the last three months. 

At the beginning of 1939, of eight countries which 
had more than 100,000 tons of shipping under con- 
struction, Great Britain and Ireland, with 779,762 
tons, ranked first, being well ahead of the combined 
totals of the two leading countries abroad, viz., 
Germany, 355,737 tons, and Japan, 309,586 tons. The 
United States of America, 298,617 tons; Holland, 
247,077 tons; Italy, 161,470 tons ; Sweden, 146,550 
tons ; and Denmark, 121,940 tons, followed, the next 
in order being France, 89,825 tons. 

The amount of tonnage commenced throughout 
the world during 1938, as shown in Lloyd’s Register 
Quarterly Returns, is less than that launched during 
the year by 501,361 tons. There has, however, been 
sume upward tendency in the amount of new tonnage 
ordered during the last quarter of the year. 

Vessels Classed by Lloyd’s Register——Of the mer- 
chant vessels launched during 1938, 407 of 1,655,049 
tons, 217 vessels of 917,244 tons in Great Britain and 
Ireland, and 190 of 737,805 tons abroad, were being 
built under the survey of the Society with a view to 
classification in Lloyd’s Register Book. : 

Attention may be drawn to the chain-dotted line in 
the accompanying diagram showing the tonnage of 
new vessels classed by Lloyd’s Register during each 
calendar year for the last thirty-eight years. A notable 
feature disclosed by the figures is that the average 
tonnage of new vessels classed by the Society for that 
long period, 1905-1938, amounts to 1,558,834 tons 
per annum. 








Factory Fioors.—At a recent joint meeting of the 
Institution of Chemical Engineers and the Institution of 
Structural Engineers, Messrs. R. Fitzmaurice and F. M. 
Lea gave a paper on floors for industrial purposes. In the 
concluding remarks it was stated that for industrial 
buildings the floors which are of the greatest practical 
importance are reinforced concrete, reinforced concrete 
and hollow tile, and filler joist. With all these types of 
floors the main problem in practice is to ensure that 
adequate precautions are taken to prevent corrosion of the 
steel, whether reinforcing bars or joists. Nearly al! the 
failures with floors which have been reported to the 
Building Research Station were due to corrosion in one 
way or another. It will nearly always be found with filler 
joist floors that the concrete shrinks away from the filler 
joists, and it would be inadvisable to rely upon protection 
of the joists by the concrete. Many cases have been 
recorded where there has been serious corrosion of the 
joists and it is concluded that the filler joist type of floor 
is best avoided in buildings where corrosion conditions are 





tonnage launched during 1938 approximately 17-5 


likely to exist. 
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Extensions to Meadowside Granary, 
Glasgow 


No. I 


IHE extension to the Meadowside Granary, 
Glasgow, which has recently been completed, 
and which shortly before the end of last year we 
had the pleasure of inspecting, increases the storage 
capacity by 15,000 tons, and brings the total capa- 
city up to 46,000 tons, making Meadowside one 
of the largest granaries in Great Britain. The 
granary is owned and operated by the Clyde Navi- 
gation Trustees. A view of the completed structure 
is reproduced in Fig. 5. 

The original granary, which was built in 1914, 
provides storage for 20,000 tons of grain in bins 
and 11,000 tons on floors. Grain is discharged from 
ships moored at the adjacent quay by means of 
two travelling pneumatic intake plants of 250 tons 
capacity each and one travelling bucket elevator 
of the same capacity. The grain is transferred to 
the gantry at the rate of 500 tons per hour by band 
conveyors arranged in subways. Delivery from the 
existing granary can be made either in bulk or sack 
to road vehicles, railway wagons, or to small vessels 
or lighters. Storage accommodation for a further 
10,000 tons of grain, either in bulk or sack, is also 
provided in the quay sheds alongside the granary. 


DESIGN AND CONSTRUCTION 


The new extension has been built close to the 
existing granary, and is similar in construction, 
being of brick-faced reinforced concrete. The 
severity of the general design of the new structure 
is relieved by heavy panelling and broad horizontal 
stone courses. As will be seen from the general 
elevation reproduced on the opposite page, 
the working house at the eastern end of 
the extension is set forward a few feet from 
the main building, and is surmounted by a tower. 
This arrangement adds materially to the appear- 
ance of the structure, as well as providing the 
extra space required for the elevators, weighers, 
cleaning machinery, &c. An annexe, 30ft. high, 
at the north-east corner contains the main entrance 
staircase and, on the second floor, the switch-house 
containing the distribution board for the supply of 
all power and lighting circuits. The main building 
is 141 ft. long, 75ft. wide, and 140ft. high to roof 
level, with a total height of 163ft. to the top of 
the tower of the working house. The brick facing 
is 14in. thick, except in the panels where it is 





44in. thick. Special care has been taken to ensure 
a satisfactory bond between the brick facing and 
the concrete structure, and the brickwork itself 
is reinforced with “ Exmet” every fourth course. 

The building is carried on a concrete raft, 3ft. 
thick, at an average depth of 24ft. below ground 
level. The excavations were carried down 10 
to 30ft. to the dock level, and the drawings repro- 
duced in Fig. 6 show sections through the founda- 
tions. The raft is 150ft. long and 86ft. wide, and 
partly surrounded by sheet steel piling; 7ft. 
square mass concrete piers, at 12ft. centres, are 
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gantries are also provided at higher levels. In 
order to allow for the settlement which would 
inevitably occur during construction, and when the 
bins were finally filled with grain, it was considered 
desirable to take no bearing upon the existing 
granary building. For this reason the connecting 
structures, such as the conveyor subways, two floors 
and roof at the lower part of the building, and the 
conveyor gallery at the top of the extension are 
cantilevered out, and chases are cut to receive them 
in the original granary building, allowing settle- 
ment to occur without the risk of damage to either 
of the buildings. 

The space between the two buildings has been 
roofed over and fitted up as offices and a repair 
shop. 

The walls of the bins above the hoppers and of 
the working house were constructed on the moving 
form principle, provision being made for subse- 
quent erection of the working-house floors. 

The total weight of the extension building when 
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Fic. 6—SECTIONS THROUGH 


built up in both directions to carry the internal 
columns supporting the bins, whilst a 4ft. thick 
mass concrete wall supports the outer columns and 
walls of the structure. The octagonal internal 
columns are 24in. across the flats, and are designed 
to carry maximum loads of about 430 tons. They 
are heavily reinforced. In order to obtain maxi- 
mum density the concrete in columns, beams, and 
floors was vibrated with mechanical vibrators. 

A low structure between the existing granary 
and the new extension connects the con- 
veyor tunnels, loading platforms and sacking-off 
floors of the two buildings, and three conveyor 
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FiG. 5—GENERAL VIEW OF MEADOWSIDE GRANARY EXTENSION 
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FOUNDATIONS OF BUILDING 


fully loaded with grain is approximately 27,000 
tons, excluding the weight of the foundations. 

The sixty-four bins (see drawings) in the 
new extension are arranged in six longitudinal 
rows of ten bins each, with four bins at the sides 
of the working house, providing storage for 15,000 
tons of grain. In most cases the bins are 11ft. 5in. 
square in the clear, with 7in. thick walis. The two 
outer rows of bins on each side of the building are 
82ft. deep, whilst the bins in the two central rows 
are 100ft. deep. The bins are provided with steel 
hopper bottoms fitted with outlet valves. The 
hoppers of the outside line of bins along each side 
of the granary are provided with two outlets for 
sacking-off purposes. 

There is a conveyor gallery about 24ft. wide 
over the two central lines of bins, and the two 
outside lines of bins on each side of the granary are 
roofed over. Below the bin hoppers is a sacking-off 
floor, 15ft. 3in. above rail level, and below this 
floor aré three railway lines. Three platforms 
are provided alongside the railway tracks and under 
each platform is a conveyor subway. Two trans- 
verse subways at a lower level accommodate con- 
veyors which connect the conveyors under the 
railway platforms with the elevators. 

The working house accommodates the elevators, 
and the weighing and cleaning machinery, whilst 
a gallery over the bins houses the distributing and 
turning-over conveyors. 

The foundations of the new extension were 
carried out administratively by the Clyde Naviga- 
tion Trustees, and the building itself was erected 
by Sir Robert McAlpine and Sons, Ltd., to the 
design of Mr. A. C. Gardner, M. Inst. C.E., 
M.I. Mech. E., Engineer to the Clyde Navigation 
Trustees, in collaboration with L. G. Mouchel and 
Partners, Ltd., civil engineers, of Westminster, 
London, on the “ Hennebique” ferro-concrete 
system. 


MAcHINERY EQUIPMENT 


The complete machinery equipment of the 
extension was supplied and installed by Henry 
Simon, Ltd., engineers, of Cheadle Heath, 
Stockport. 

The extension is not an independent unit, but 
is worked in conjunction with the intake equip- 
ment of the existing granary, to which it is con- 
nected by conveyor galleries extending from the 
basement, and from the distributing gallery over 
the bins. The machinery in the extension is 
arranged to take grain from the existing granary 
for storage in the extension, to transfer back to 
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the existing building, or to load out direct to rail 
or road either in bulk or in sack. 

The extension is complete with its own grain- 
handling machinery, comprising band conveyors 
and elevators, weighing and cleaning equipment, a 
dust collecting system, and temperature recording 
equipment. Fifteen spiral sack chutes, twelve 
sacking-off weighers and loading chutes have been 
installed for handling grain in sack, in addition 
to the sack and bulk band conveyors; all 
this equipment was installed by Henry Simon, 
Ltd 


The purpose of the machinery in the extension 
when dealing with bulk grain is to take in through 
the existing granary plant, weigh, clean and store, 
and then deliver to rail or road, or feed back to 
the existing granary. 

Grain is transferred from the existing granary 





Letters to the Editor 
(We do not hold ourselves responsible for the opinions of our 
correspondents) 


THE FUTURE OF THE OIL ENGINE 


Srr,—I was interested to read the letter of Hugh 
Campbell in your issue of to-day’s date, but I was 
very surprised that he should have regarded the large 
marine diesel engine as a cumbersome and unwieldy 
piece of engineering design. For example, I feel 
sure that no engineer would look askance at the 
Doxford marine engine with its all-welded construc- 
tion and extremely neat appearance. Furthermore, 
how is it that the whole of the Union Castle fleet 
is equipped with diesel-engined vessels and that the 
motorship is coming in more and more for vessels 











the actual cut was clean and effected without noise 
or vibration. 

Blades up to 6ft. long have been treated with 
““Stellite,” which is applied by cutting a recess jin. 
by yin. deep along the face and bottom edge and 
depositing the alloy by the oxy-acetylene process 
to give complete edge protection. The deposit is 
then ground before use. 

In the accompanying engraving is shown a batch 
of tipped blades supplied to John Lysaght, Ltd. 








A Large Steam Drop Hammer 





WE illustrate herewith what is claimed to be the 
largest steam drop hammer ever constructed. This 
hammer was recently supplied by Burton Griffiths 
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by two conveyors at the top of the building (see 
drawing, Fig. 7), which feed the two intake 
band conveyors A and C, arranged in the 
gallery above the bins in the new extension. 
They are also shown in Fig. 1 on page 156. 
The conveyors have a belt speed of 800ft. 
per minute, and a capacity of 250 tons of wheat 
per hour each. They are 130ft. between centres of 
terminal shafts and have a belt width of 30in., 
and are driven through chain reduction gears 
from 124 B.H.P. motors. 

A turning-over band conveyor B, illustrated in 
Fig. 7, in the gallery receives grain from either 
of the elevators in the tower, and has a capacity of 
125 tons per hour, a length of 120ft., and a belt 
width of 24in. This conveyor is also driven through 
chain reduction gear by a 74 B.H.P. motor. These 
three conveyors are provided with hand-propelled 
throw-off carriages and chutes for feeding to any 
of the sixty-four bins in the extension. The belts 
are of india-rubber and canvas supported by rollers 
fitted with ball bearings, and are troughed by 
independent ball-bearing troughing idlers. The 
troughing rollers are spaced 4ft. apart and 
consist of one flat roller and one pair of 
adjustable troughing rollers, the two being 
separate units. 

For delivering grain in sack, the grain is fed from 
the bin hoppers through Avery automatic sacking- 
off weighers, and then transferred by means of 
sack chutes either to rail or road or to conveyors 
D, E, and F under the railway platforms for 
delivery back to the existing granary. They are 
shown in the drawings on page 160. 

The sacking-off weighers, of which there 
are twelve, are shown in Fig. 2 on page 
156. They are of the portable type and can 
be moved under any bin outlet. There are 
fifteen sack chutes to rail wagons, each con- 
sisting of a cast iron frame built into the 
floor with a removable steel cover and vertical 
steel chutes, fitted with an adjustable spring 
baffle which delivers the sacks in a vertical 
position into the wagons at a height of about 
4ft. above the wagon floor (Fig. 3, on page 
156). The chutes are hinged at the top and 
when not in use can be withdrawn clear of the 
railway. For loading to road vehicles there 
are ten cast iron chutes provided with a length of 
straight steel chute with a curved section at the 
bottom. They load the sacks out on a steel table, 
which is fixed to the walls of the granary at about 
5ft. above the road level. The general arrange- 
ments which are adopted for loading to road 
vehicles are illustrated in Fig. 4 on page 156. It 
is of interest to record that at the time of our visit 
to the granary some of the new steel bulk grain 
wagons designed for loads of 20 tons were being 
filled from the bins. 

(To be continued) 





FiG. 7—-ARRANGEMENT OF GALLERY CONVEYORS 


which are employed on long voyages? The writer 
mentions the possibility of a successful gas turbine 
being evolved, but there is no doubt that the chief 
difficulty in this is to produce a metal which will 
stand up to the enormously high temperatures 
produced. In any case, it does seem to me that the 
large marine diesel takes up considerably less space 
than boilers and turbines, and is very much less 
complicated. 

I feel convinced that there must be many of your 
readers who will also take exception to the remarks 
of Mr. Campbell. 

** British ENGINEERS’ Export JOURNAL,” 
Rott Hammonp, 
A.C.G.I1., Assoc. M. Inst. C.E. (Eprror). 

London, January 27th. 








Tipped Hot Shear Blades 


Ture arduous conditions under which hot shear 
blades work results in their having a very short 
working life, the cutting edge being rapidly worn 
away owing to impact and high temperatures. 
Some time ago a number of experiments were carried 
out with blades tipped with “ Stellite,” a cobalt- 
chromium-tungsten alloy marketed in this country 
by the Deloro Smelting and Refining Company, 
Ltd., Highlands Road, Shirley, Birmingham. After 














TIPPED HOT SHEAR BLADES 


experiments to find the correct shape and area of 
the deposit several sets of blades were subjected to 
severe continuous tests under working conditions. 

We are informed that in a series of comparative 
tests blades of earbon and alloy steels up to 2in. 
square, cut 1550  meoee before regrinding was neces- 
sary. These were then exchanged for 
“* Stellite”” tipped blades which cut 40,900 pieces 
without regrinding. An ordinary ljin. by 3in. by 
10in. blade guillotine at the same plant, fitted with 
tipped blades, cut 156,930 pieces per grind on stock 
varying from fin. to 3in. square. In using the tipped 
blades there was no squeezing effect on the bar, 





and Co., Ltd., te High Duty Alloys, Ltd., of Slough, 
for use in that company’s new works at Redditch. 
It was designed and constructed by the Erie Foundry 
Company of America, for whom Messrs. Burton 

Sriffiths act as sole agents in this country. The 
hammer is basically of the same design and construc- 
tion as Erie steam drop hammers of smaller sizes. 
After installation, from floor line to the top of the 
cylinder, the hammer will be 27ft. in height overall. 
The sub-anvil extends beneath the floor to a depth 











LARGE STEAM DROP HAMMER 


of 12ft. 94in. into the ground, and rests upon its own 
foundation, which is anchored to bed rock. The 
sub-anvil structure is in two pieces, each of which 
weighs approximately 234,000 lb. The weight of 
the ram, piston-rod, and piston is 50,000 Ib., and with 
the top die included, the recii i weight 
amounts to more than 70,000Ilb. The diameter of 
the cylinder is 39in., and the stroke of the piston 
72in. The piston-rod diameter is 11}in., the space 
between the guides measures 50in., and the ram is 
80in. from front to back. 
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A New Metal 


$$ 


{ Tux practice of spraying metals and alloys on 
various materials for the purpose of protection, build- 
ing up or decoration, has for some years been firmly 
established in industry. By this process any metal 
or alloy capable_of being drawn into wire and melted 





FIG. 1—-METAL SPRAYING PISTOL 


in an oxy-coal gas flame can be deposited on prac- 
tically any material by means of a special pistol. 
The method was commercialised in this country 
about sixteen years ago by the well-known firm of 
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Spraying Pistol 


previous type, has been completely redesigned, and 
incorporates a number of improvements. We illus- 
trate one of the new pistols in Fig. 1, and its general 
arrangement can be seen in the drawings, Fig. 2. 
It is designed to run with compressed air at a pressure 
of 50 lb. per square inch, the consumption being 
15-19 cubic feet of free air per minute. The pistol 
is quite light and well balanced, the pistol grip handle, 
which can be removed when using the tool on a 
machine, making it comfortable and easy to hold, 

The mechanism of the tool will be readily under- 
stood by reference to the accompanying engravings. 
The wire is fed in through a hollow guide from the 
rear of the tool between the two rollers A which push 
it forward to the nozzle. These two feed rollers, 
which have serrated sides to grip the wire and prevent 
its slipping, are spring-loaded to maintain an even 
pressure. The tension of the spring holding the 
rollers is adjusted by means of a knurled screw on the 
side of the case. In order to prevent metal dust 
getting into the driving gears and oil getting on to the 
spraying wire, the feeding chamber is separated by a 
partition, integral with the case, from the gear chamber 
below. 

The feed rollers are mounted on two vertical rotating 
shafts, extending from the gear chamber. These 
shafts are mounted in the chassis shown in Fig. 3, 
and have keyed to them two worm wheels BB. The 
bearings for the upper or feed roller ends of the shafts 
are carried in two blocks, which may be swivelled 
apart to a small degree by the pressing in of the 
shaft C by the thumb lever D at the back of the case. 
This shaft forces the blocks apart against the pres- 
sure of a tension spring, and opens the rollers to 
permit wire up to 2-5 mm. diameter to be threaded 
between them. For convenience, whilst wire is being 
threaded into the pistol, the lever D may be held 
down by means of a small trip catch, The worm 
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THe Engineer 


FIG. 2—CONSTRUCTION OF 


Metallisation, Ltd., Barclays Bank Chambers, Dudley. 
On a recent visit to Dudley we had an opportunity of 
inspecting and seeing at work a new pistol, known as 
the ‘‘ Mark 16” which the firm has introduced. This 
tool, although it works on the same principle as the 








TEETH 


METAL SPRAYING PISTOL 


wheels BB are driven through a shaft and worm 
wheel by the shaft E of the turbine rotor F. This 
turbine rotor, shown in Fig. 4, is set in a chamber in 
the side of the case, and is rotated by means of com- 


The amount of air supplied to the rotor controls its 
speed and is varied by a knurled adjusting screw on 
the front of the case. By this means the rate of feed 
of the wire to the nozzle, which is controlled by the 
speed of the rotor, is set according to the type of 
metal being sprayed and the kind of gas being used. 

The exhaust air from the turbine passes out into 
the hollow handle of the too] and away from the work 
being sprayed. This handle is insulated and does not 
become unduly cold in the operator’s hand. Friction 
is reduced to a low value by mounting all the rotating 
shafts on ball bearings and -running the gears in an 
oil bath. 

The valves controlling the supply of gas, oxygen, 
and compressed air are mounted in a single valve 





Fic. 3—DRIVING GEAR CHASSIS 


block G, screwed to the front bottom corner of the 
case. Each inlet is entirely separate from the other, 
thus eliminating any risk of the gases leaking and 
intermingling to upset the mixture at the nozzle or 
cause a back fire. The levers of the three plug valves 
are connected by a common push bar H, which has 
thumb buttons at either end in a convenient position 
to the handle of the pistol. 

The design of the nozzle is similar to that of the 
earlier type of pistol. The oxygen and combustible 
gas pass from the valve manifold into a mixing 
chamber, and thence by fluted channels in the air 
nozzle to the flame. Some of the air also passes 
directly into an annulus in the nozzle, and flows 
thence through the outer nozzle to the focus. The 
wire is fed to the flame at a predetermined rate, which 
is controlled by the setting of the air by-pass to the 
turbine, and is melted evenly and uniformly. The 
cone of compressed air fed through the annular 
nozzle surrounds the blow-pipe flame, causing high 





Fic. 4—DRIVING TURBINE 


pressure at the melting focus and forcing the molten 
metal forward as a fine spray. 

The ports of the gas plate can be easily adjusted 
to enable the use of any commercial combustible gas. 
In order to reduce wear and ensure a long 
working life, the wire nozzle is tipped with nichrome. 
The standard nozzle can be adapted by the use of 
special parts, to spray at higher speeds when it is 
required to deposit heavy layers of metal. We are 
informed that, by using these parts and making use 
of “‘propagas”’ as the fuel, 5}lb. of steel can be 
deposited in one hour without increasing the air 
pressure, and with only a small increase in gas 
consumption. 

In order to demonstrate the strength of the bond 
between the base and sprayed metals, a number of 
tests have been made for Metallisation, Ltd., by the 
City of Birmingham Industrial Research Laboratory. 
For these tests collars of different metals jin. thick 
and lin. wide were built up on lin. diameter steel 
rods. The rods were passed through a hole in a steel 
plate and pulled in a tensile testing machine until 
the collars split. The following results were obtained 
in the various tests :—With a collar of steel, 0-8 





pressed air bled from the main supply to the nozzle. 


carbon, a pull of 22-45 tons was required ; a phosphor 
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bronze collar, 9-37 tons; a mild steel collar, 12-3 
tons; a “Silver Fox” stainless steel collar, 20:95 
tons; nickel steel collars, lin., }in., and }in. in 
width, 15-2, 10-55, and 4-7 tons respectively. For 
a torsion test a steel collar, l{in. outside diameter 
by 1{in. long, was sprayed on a jin, diameter steel 
shaft. The shaft was machined to fit the testing 
machine torsion head at one end, and the collar itself 
was slotted and keyed into an adapter at the other, 
the adapter restraining the collar from any tendency 
to burst open under load. The specimen appeared 
to fail first by partial slipping of the collar and after 
this the shaft sheared just inside the collar. Results 
showed that at fracture the torque was 4600 inch- 





FiG. 5—PISTOL. MOUNTED ON LATHE 


pounds, the total twist was 310 deg., and the stress 
24-8 tons per square inch. 

The process is frequently adopted for the building 
up of worn shafts and in this connection a number of 
interesting experimental results were given in a paper 
by. Mr. Harry Shaw before the Association of Metal 
Sprayers at Manchester in 1937. These experiments 
were made on a Shaw Frictiograph, with a 2in. 
diameter shaft running in a white metal bearing and 
having a clearance of 0-002in. 

In a series of seizure tests with the shaft running 
at 445ft. per minute on ordinary steel shaft lubri- 
cated with mineral oil seized at a load of 900 lb. per 
square inch, and in a second test at a load of 1000 Ib. 
The addition of graphite raised the seizure load to 
1300 1b. Under similar conditions a sprayed steel 
shaft lubricated with plain oil and colloidal graphited 
oil ran quite successfully with a load of 2000 Ib. per 
square inch. In another test using a different oil, 
the ordinary steel shaft seized at 650 Ib. te 750 Ib., 
and the sprayed steel shaft at 2540 lb. to 2750 lb. 
It was stated that the coefficient of friction of sprayed 
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Fic. 6—COATING THICKNESS METER 


steel is lower than that of ordinary steel, except below 
400 lb. per square inch at 261ft? per minute, by 
amounts varying from 5 to 30 per cent. Tests for 
seizure owing to lack of oil on shafts were also carried 
out. Hardened steel shafts running at 261ft. per 
minute under a load of 300 lb. with plain oil lubrica- 
tion seized when the oil had been cut off for about 
three hours. Under similar conditions a sprayed 
steel shaft ran for 22} hours after the oil supply had 
been stopped. 

As stated above, the pistols are adaptable for use 
in conjunction with machine tools, and in Fig. 5 one 
of them is shown spraying metal on a shaft in the 
machine reconditioning section of the works of Alfred 
Herbert, Ltd. 

It is often necessary to know the thickness of the 
protective coating sprayed on to a metal surface, and 
for this form of measurement the meter shown in 
Fig. 6 has been developed by Salford Electrical 
Instruments, Ltd., for Metallisation, Ltd. it is a 
compact little instrument, being just over 7in. square 
by 6in. deep, and weighing only 941b. The instru- 





ment is designed to measure the thickness of sprayed 
metal layers, such as those used for protection against 
corrosion which are usually composed of non-magnetic 
materials deposited on a magnetic base, such as steel. 
The non-magnetic layer forms the gap in the magnetic 
circuit of a small transformer in the exploring head, 
which is passed over the sprayed area. A constant 
current is passed through the primary of this trans- 
former and the voltage induced in the secondary 
windings produces a current which is indicated on the 
meter. This current is inversely proportional to the 
gap, and therefore to the thickness of the layer of 
non-magnetic material. By use of a calibration chart 
the reading on the meter is converted to the actual 
thickness of the sprayed material in thousandths of 
an inch. Calibration charts are supplied with each 
instrument for the most commonly sprayed metals, 
such as aluminium, zinc, tin, and copper, and charts 
for other metals are also available when required. 

Metal-sprayed castings have a matt surface, and 
are slightly porous. When measured with a ratchet 
type micrometer, readings are obtained which are 
10 to 20 per cent. greater than those obtained with 
the micrometer screwed firmly down. As most of the 
sprayed metal coatings are intended for the preven- 
tion of corrosion, the weight of metal deposited is the 
main factor, and the instrument is therefore cali- 
brated to correspond with readings obtained with the 
micrometer screwed down. The meter is designed for 
use with A.C. voltages from 100 to 250, frequency 
50 cycles per second, and its consumption is 12 watts. 

During our visit to the works we saw a considerable 
amount of work that Metallisation, Ltd., is doing in 
connection with its “ aluminising’’ process. This 
process is for protecting iron, steel, and other metal 
against oxidation at high temperatures up to 1000 deg. 
Cent. It consists of applying an aluminium coating 
by spraying and then causing the aluminium to form 
an alloy with the base metal by a special heat treat- 
ment. 








Flameproof Thrustors 


To meet the demand of mining engineers for an 
A.C. servo device on brakes associated with under- 
ground haulages, the British Thomson-Houston 
Company has introduced a flameproof thrustor, suit- 
able for underground work. The essential features of 
such a device are low power consumption, ample 
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FLAMEPROOF THRUSTOR 


capacity to release the brake on the main drum shaft, 
reasonably low maintenance cost, flameproof enclo- 
sure, and smooth and positive action to enable the 
brakes to be effectively applied if the power fails. 
Made in two sizes with 150 Ib. thrust and 3in. stroke, 
and 5001b. thrust and 5in stroke, and for two or 
three-phase systems working at pressures up to 
550 volts, the thrustor meets all these requirements. 
For haulages working at higher pressures up to 3300 
volts, a special flameproof transformer equipment, 
providing sufficient low-voltage power to operate the 
larger thrustor, is supplied. 

Strain and excessive wear on the mechanism 
operated are prevented by the straight line constant 
pressure that is quickly and effectively provided 





without shock or jar. This makes the thrustor par- 
ticularly suitable for operations, such as the release 
of weight or spring set brakes, the opening of latches, 
gates, sliding doors, and the transfer mechanism on 
conveyors by local or remote electrical control ; in 
fact, any movement for which a brake magnet or 
lever mechanism is at present employed. The prin- 
ciple on which the B.T.H. thrustor operates should be 
familiar to our readers. Briefly, an electric motor- 
driven propeller works in a closed cylinder containing 
oil, which forces up a piston and transmits its thrust 
to the operating rods. When the motor is switched 
off, the piston rapidly returns to the rest position by 
gravity ready for the next impulse. 

The power required to operate the apparatus is 
negligible, and the full thrust capacity is available 
from the beginning to the end of the stroke. As 
there are no packing glands, clutches, &c., and 
practically all the rubbing surfaces are immersed in 
oil, maintenance is reduced to a minimum. Over 
and underloads on the thrustor cannot injure the 
motor. If the load is greater than that which the 
thrustor will lift, the piston remains at the bottom 
of the cylinder, and the impeller spins harmlessly 
in the oil; whilst if all the load is removed whilst 
the thrustor is switched on, the piston stops at the 
top of its stroke, and the impeller again spins harm- 
lessly in the oil. The Buxton flameproof certificate 
has been issued to the British Thomson-Houston 
Company for both the thrustors mentioned. 








Mobile Switchgear 


To meet emergency conditions, Switchgear and 
Cowans, Ltd., of Elsinore Road, Old Trafford, Man- 
chester, have introduced the mobile switchgear 
shown in the accompanying illustrations. The gear 
itself conforms with the firm’s standard practice and 
may be lined up with or may be used to replace 
existing gear. Working in close co-operation with the 
supply authorities, the firm’s engineers are able to 
devise standby equipment which enables inter- 
rupted supplies to be restored with minimum delay. 

The wheeled platform shown in the upper engraving 




















MOBILE SWITCHGEAR 


enablestheswitch unit to bemoved from place to place, 
and to facilitate manoeuvring, the centre pair of wheels 
is lowered with respect to the outer pairs. The 
switch unit is rated at 150 mVA and has been designed 
with a view to A.R.P. emergency service. The bus- 
bars are arranged to facilitate temporary connec- 
tions. With the object of simplification main units 
are frequently supplied without metering panels, 
cable boxes, &c.. In some cases the switch units are 
mounted on skids instead of wheels. 

In the lower engraving is shown a typical Switch- 
gear and Cowans ring main equipment comprising 
two 300-ampere oil-immersed ring main isolators and 
a tee-off oil-immersed switch fuse. This equipment, 
which is normally used for service in underground 
manholes, is weatherproof and water-tight. It is 
therefore eminently suitable for emergency use when 
mounted on a wheeled platform or skid. 








AMERICAN RAILWAys IN 1938.—Last year the railways 
of the United States purchased materials, equipment, 
and fuel to a value of about 633 million dollars. Of this 
sum over 340 million dollars were spent on rails, sleepers, 
&ec., purchased from manufacturers; nearly 54 million 
dollars on new rolling stock and locomotives, and nearly 
239 million dollars were spent on fuel. During the year 
only 38 miles of new lines were completed and 1897 miles 
of line were abandoned. There were 36 steam, 29 electric, 
and 163 oil-electric and other types of locomotives, as 
well as 16,539 freight cars and 269 passenger train cars 
ordered during the year. 
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Railways and the Quest for Speed* 
By A. H. McMURDO.+ 


THE great railway amalgamations came in 1923, 
and there was very little in the way of development 
until the new organisation became properly bedded 
down. It was early felt by the new managements, 
however, that if the railways were to hold their own 
against the motor car, the motor bus, and the aero- 
plane, greater comfort and increased speeds were 
necessary. It is the civil engineering aspect of these 
twin problems—comfort and speed—that the author 
wishes to deal with. In the railway races of 1895, 
the locomotives on the West Coast route consisted 
of 2-4-0 engines so far as the L. and N.W. line was 
concerned, and on the Caledonian line 4-4-0 or 
4-2-2 engines, weighing about 45 tons, and with 
tender 85 tons. The West Coast train itself consisted 
of three eight-wheeled and one six-wheeled vehicles 
of a total weight of 86 tons, or, with locomotives, 
171 tons. To-day, the weight of an L.M.S. “ Coro- 
nation ” class locomotive of the “ Pacific ” or 4-6-2 
type is 108 tons, or, with tender, 164} tons. There 
has therefore been an increase in engine weight 
from 1895 of 140 per cent., and there has been an 
increase in tractive effort from 13,6381b. to 
40,000 Ib., or 193 per cent. The weight of the 
“ Coronation” trains worked by the “ Coronation ”’ 
engines is 296 tons, an increase of 244 per cent. 
on the “ Flyers” of 1895, but the heavy main line 
expresses like the ‘‘ Royal Scot”? weigh about 440 
tons, or about 83 per cent. more than the heavy 
main line trains of that date. So far as average 
speeds are concerned, there has been an increase of 
about 13 per cent. in the heavy main line expresses 
between 1895 and the present day. 

The task of increasing speed has not been an easy 
one for the railways. If the races of 1895 indicated 
one thing more than another it was the need for 
caution. They showed that high speeds were 
possible, but they also set a limit to what the public 
would endure in the way of speeds on the railways 
at that date. One thing especially was learned, and 
that was the necessity for an increase in average 
speed rather than slow uphill and breakneck downhill 
work. The problem set was increased speed linked 
with comfort, which coupled it with the need for 
higher average speed, and that, in turn, meant 
greater power. 





BRIDGE STRESS COMMITTEE 


The first real advance towards greater sustained 
power was achieved when MacIntosh built his 
‘* Dunalistair * locomotives on the Caledonian Rail- 
way in 1896. From about this time the weight of 
locomotives was gradually increased and, due to 
the demand for greater power, there was a very 
peculiar sequence of development, which is worthy 
of note. As the mechanical engineer increased the 
weight of his locomotives, so the civil engineer 
improved his road bed so far as ballast and drainage 
and certain bridges were concerned. The mechanical 
engineer continued increasing locomotive axle and 
gross weights, and the civil engineer reduced the life 
of the lighter rails and continued with the policy 
of strengthening bridges to meet the ever-increasing 
stresses. As a further consequence of the rather 
desperate position Which began to develop due to 
the large capital expenditure involved, the Bridge 
Stress Committee was appointed to examine the 
whole question of the relationship between the forces 
generated by locomotives and their effect on struc- 
tures, and to lay down rules for the guidance of 
engineers in the investigations which were being 
made in respect of existing structures and for the 
design of new structures. After very exhaustive 
inquiry and experimental research, more exact 
information became available, particularly on the 
effect of impact stresses generated by locomotives 
at high speed due to unbalanced rotating parts, or 
“hammer blow.’ The attention of locomotive 
engineers was focused on the problem of unbalanced 
parts in a way in which it had never hitherto been, 
and it was alarming to find that some of the older 
locomotives were so badly balanced that the weights 
at speed on the driving wheels varied through one 
revolution from almost twice the static load to 
practically nothing at all. 

It can be well imagined that the situation was 
one demanding the closest attention of both the 
mechanical and civil engineers concerned. Most of 
the badly balanced locomotives were scrapped, and 
the number of locomotives that are not well balanced 
is now relatively small. As their individual axle 
weights are not great, the ‘‘ hammer blow ”’ generated 
by them is not of great consequence, and they are, 
moreover, such locomotives as are not found on 
first-class work. 

Another important result of the investigation 
was that the mechanical engineer very soon realised 
that by producing engines which had a low hammer 
blow, he could increase his weights to stich an extent 
as to have within his grasp a very appreciable 
increase in power, and still be within the limits 
imposed by the civil engineer in relation to the 
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Shipbuilders in Scotland, 





track and many important structures. These heavy 
locomotives which could handle heavy trains and 
maintain time, could also handle trains of medium 
weight at increased average speeds. It will be seen, 
therefore, that although the situation was at first 
somewhat eased to the civil engineer through the 
Bridge Stress Committee being brought into being 
at his instigation, he was ultimately hoist with his 
own petard, because his insistence on reduced hammer 
blow brought on his head the possibility of increased 
average speed with trains of moderate weight. 


TrRAcK IMPROVEMENT 


This brings us to the problem of track improve- 
ment, and reference may now be made to improve- 
ments introduced within the last few years. On 
the introduction of the new 6}-hour trains between 
London and Glasgow, it was realised that the speed 
would, of necessity, be much higher at certain places 
than hitherto, and a trial run was made at the 
timings aimed at. There was no question of danger 
involved in this run, for diagrams were prepared 
showing where unrestricted running was possible, 
and restrictions, which were carefully observed, were 
laid down for certain places. The main object 
was, of course, the elimination of uncomfortable 
running and the lifting of the speed limits to higher 
figures where possible. Records taken with a Hallade 
track register on the trial gave practically all the 
information required, and it was found that much 
of the work had to be done on the uphill stretches. 
That came about through the uphill speeds being 
little short of the maximum speeds, and, indeed, the 
uphill speeds were higher than the maximum attained 
by many trains, for the engine had such good com- 
mand of the “ Coronation Scot” that the summit 
of Shap was reached at 60 m.p.h., and the speeds 
up Beattock were of the order of 80, dropping to 
56 m.p.h. at the summit instead of the usual speeds 
of 60 to 28 m.p.h. It will be seen, therefore, that a 
very startling new condition had arisen, namely, 
that lines that were relatively slow uphill lines were 
suddenly called upon to carry high-speed traffic. 
They had, therefore, to be recanted accordingly 
for the new speeds. This has involved a great amount 
of work, but the consequent smoothness of running 
has justified the expenditure. 


JUNCTIONS 


The campaign for greater speed has been carried 
on in other directions. The remodelling of junctions 
has been tackled with the object of raising the speed 
limits, and, indeed, during the last few years on the 
Scottish division alone, many junctions have been 
altered in such a manner as to give much freer and 
smoother running. In some instances it was possible 











cost roughly over 2 million pounds. Not only would 
the cost be colossal, but the carrying out of the work 
would take a very long time and cause very great 
interruption. Thus it will be seen that the locomotive 
must be adapted for the track, and the track itself 
must be made to serve since its wholesale renewal 
is not practicable. This, however, far from being a 
counsel of despair, simply means that the very 
best must be made of the existing permanent way, 
for we know that it is capable of carrying modern 
locomotives at speeds well over 100 m.p.h. 

Speed combined with weight demands the highest 
standard of maintenance, and steps are being taken 
to meet this aspect of the matter. Everyone is 
familiar with the old method of packing the line by 
the “ beater.” A good ganger could keep a wonderful 
top by this method, but unfortunately all gangers 
were not equally good and the maintenance of the 
track was not, therefore, uniform. Many methods 
of power tamping were tried in this country with 
not a great deal of success, and the hand beater 
method prevailed on most lines until a few years 
ago. The old L. and N.W. Railway, however, adopted 
a method known as “shovel packing.” This con- 
sisted of raising the track from its bed by means of 
levers or jacks, and placing a quantity of granite 
or whinstone chippings under the sleeper for a space 
of about 15in. on each side of each rail. The jacks 
were then tripped and the track lowered on to the 
chippings, and the first train to pass automatically 
did the packing. This method had some advantages 
over the old method; the bed was not broken up, 
the sleepers were not damaged by the beater, and 
more track could be dealt with. It was so successful 
that it was generally adopted by the L.M.S. and its 
use spread to other railways. It had one defect in’ 
common with the old beater method, and that was 
that too much was left to the judgment of the ganger. 
He had to decide what quantity of chips was necessary, 
and also which sleepers required packing, just as he 
had to judge how much a sleeper required beater 
packing. Speed combined with weight soon found 
out the weak spots,.and the road quickly went 
out of top and line, so something better had to be 
done. 

On the L.M.S. an entirely new method has been 
adopted. Here, again, we owe something to our 
friends the French, for they adopted our shovel 
packing system, but went one better and developed 
what is known as “measured shovel packing.” 
We have since taken up this idea and improved on 
it, and, so far as the L.M.S. is concerned, have 
adopted it as standard. Its object is to eliminate 
guesswork and to ensure that by packing at one 
place the line is not eased off its bed elsewhere. It « 
also aims at giving a true top under running condi- 











to get increased curvature without a wholesale! tions, a very different thing from a true top where 
s TaBLE I.—Evolution of C.R. and L.M.S. Locomotives 
| | | 
C.R.. GR. | CRs C.R., C.R., L.M.S., 1927, | L.M.S., 1937. 
| 1847. | 1862 | 1887. 1897 | 1907. ** Royal Scot.”}‘* Coronation.” 
Type | @2-2 22-2 | 440 4490 | 460 46-0 | 462 
Driving wheels, diameter, feet | 6 ed eee Pe ee 63 63 
Cylinders, No. 2 2 ci peg 3 4 
a diameter and stroke, inches | 15x 20 17x24 | 18x26 19x26 | 20x26 18 x 26 | 163 x 28 
Heating surface, square teet . 770 1,002 | 1,200 1,500 2,400 2,081 | 2,807 
Grate area, square feete...  ... 10 13} 194 | 203 | 26 31 50 
Boiler pressure, lb. per square inch 90 130 | 160 175 | 200 250 } 250 
Tractive force, Ib. «| 2,344 7,044 | 12,900 | 16,840 | 21,333 33,150 | 40,000 
Weight of engine, tons Li penal Cat teal 18 33 45} | 49 | 74 85 108 
Gf tenider, tombu.../...° in" Gf 10 29 40 | 45 56 544 | 56 
Total, tons Ets | 28 62 85} | 94 Ot 130 1393 1644 
Weight on driving axle, tons. Q 10 15-5 15-2 | 16-85| 19 20-9 22-5 
| 
alteration to the lay-out ; but in many others this| there are no superimposed wheel loads. Measured 


was necessary. One difficulty under which the 
engineers laboured was the old Board of Trade 
regulation that diamond crossings must not be 
flatter than 1 in 8. This still exists as a Ministry of 
Transport regulation, but the introduction of switch 
diamonds has made it possible to use very much 
flatter curves. 

The switch diamond, as the name implies, consists 
of two sets of switches facing each other, instead 
of fixed crossings. It is necessary, therefore, so far 
as locking is concerned, to treat these in the same 
manner as ordinary facing switches—that is, they 
must be bolted and they must be detected 
mechanically and electrically before the signals 
concerning the junction can be pulled. The signalling 
and track circuiting add considerable expense, but 
there are some off-setting economies in the way of 
reduced track wear, and the violent hammering 
which takes place with fixed crossings is entirely 
eliminated. 


PAcKING SLEEPERS 


The point is that increased speed, so far as the 
track is concerned, can only be achieved by long 
sustained effort, and it will be seen that the adapta- 
tion of railways for high average speed is neither 
an easy nor a rapid matter. Heavier and stronger 
locomotives can be produced quickly and at relatively 
small cost compared with what is required for a 
complete reconstruction of the track. The up and 
down lines between Euston and Glasgow alone 
represent some 800 miles, taking a single pair of 
metals in each direction, and the cost of a complete 
renewal with a heavier and stronger track would 





shovel packing incorporates two systems, which 
include :— 


(1) Sighting boards to ascertain the amount 
by which the rail requires to be raised to give a 
good top while it is not loaded—that is, by which 
the visible slack is measured ; and 

(2) Voidmeters by which the load depression 
is measured—that is, the depth of the void under 
the sleeper while the track is not loaded. 


Three sighting boards are used, the first and 
third being placed on two high points at a distance 
apart of one to two rail lengths. The first board 
has a narrow slit along its length through which is 
observed the third board, and a mark on the third 
board at exactly the same height as the slit ensures 
a line of sight parallel to these two high points. The 
middle board is adjustable for height and the arm 
of this board is raised until its top just coincides 
with the line of sight. The amount this movable 
top has been raised is indicated on a scale, each 
division of which represents the quantity of ballast 
chippings that must be placed under that sleeper 
to raise it the amount indicated. This middle board 
is used on several sleepers between the two main 
sighting boards, and each of these sleepers is marked 
with its scale reading. This figure, therefore, repre- 
sents the number of canisters or measure of ballast 
required to take out the visible slack. 

The next operation is to employ the voidmeters 
on each sleeper. The system by which these void- 
meters work can best be explained by giving the 
details of the adjustment. An iron rod is driven 
into the ballast close to the sleeper to which the 
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voidmeter is attached. This rod or stake is rigid 
when driven home and is not affected by the passage 
of a train. The voidmeter has a projecting arm 
which is spring loaded and presses downwards on 
the sleeper, and on the passage of a train the spring 
ensures continuous contact with the sleeper. There- 
fore, any movement in a downward direction due 
to axle load is followed by this arm. A second 
arm, which may be termed the friction arm, is brought 
into contact with the movable spring-loaded one 
at the beginning of the operations. After the passage 
of a train any movement which the spring-loaded 
arm has made will cause the friction arm to move 
away from the original adjustment by that amount. 
This separation is measured by the scale on the 
voidmeter and, once again, each division of the scale 
denotes the number of canisters of chippings required 
to eliminate the degree of vertical movement which 
the voidmeter has shown to exist. The figures are 
also marked on the sleepers and the sum of the two 
markings represents the number of canisters of 
chippings required over a width of 15in. on each side 
of the rail to give a true top to the rail when it is 
loaded by a train passing over it. 

The chips are placed by jacking up the line 
and inserting them by means of a special shovel 
as with ordinary shovel packing. Thus is ensured 
a track which is perfectly true to level and 
has a firm bed under every sleeper. The adopt- 
tion of this system for all main lines and many 
branch lines has involved a considerable capital 
expenditure. In Scotland alone some 620 complete 
sets have been necessary, but it is known that the 
results will fully justify the expenditure, and 
dividends in the form of smoother running and 
less destruction of the track due to high speed will 
accrue. 

The foregoing merely directs attention to certain 
methods that have already been adopted by the 
civil engineer to meet the quest for speed. In addi- 
tion, however research is being carried out by both 
the mechanical and civil engineers to that end, but 
whilethe mechanical engineer’s achievements may give 
immediate results throughout almost the whole length 
of a route, the civil engineer can only make improve- 
ments here and there, and his contribution must, 
of necessity, be spread over many years. Broadly, 
the methods of improvement must concern the 
present track rather than the adoption of the more 
heroic method of wholesale track renewal. Renewal, 
however, does go forward on a very large scale. 

The complete renewals of track in 1937 amounted 
to 1398 miles on the four British main line railways, 
and, including general maintenance, 208,357 tons 
of steel rails were used. In 1937, the L.M.S. required 
96,831 tons of rails and 1,663,374 sleepers. The 
main and principal lines are renewed with rails 


The number of trains exceeding an average booked 
speed of 60 m.p.h. on the L.M.S. is sixty-four, with 
a mileage of 6439; on the L.N.E.R. twenty-three, 
with a mileage of 2896, and on the G.W.R. twenty-six, 
with a mileage of 2420. 2 

Table IV gives a comparison of the 1938 figures 
with those of 1936 for the number of trains and 


Taste [II 
Number of Steam-operated Trains in Europe and the United 
States with Speeds of 60 m.p.h. and Over in 1938 
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Average Lengths in Miles of Steam-operated Train Routes in 
Europe and the United States with Speeds of 60 m.p.h. and 
Over in 1938 
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mileages at speeds of 60 m.p.h. and over on the four 
British railways. 

In conclusion, it may be noted that on a trial 
run of the “ Coronation Seot”’ on June 29th, 1937, 
a speed of 114 m.p.h. was reached over: a short 
distance. The highest authenticated speed of a 
steam locomotive was attained on July 3rd, 1938, 
when the L.N.E.R. engine “ Mallard,” of the 4-6-2 
streamlined ‘S Pacific’’ class, ran a distance of 3 
miles on the Peterborough-Grantham section at 

















Tape IV 
| 2 | 67 64 62 60 
Year. | —- | - 4 
|No., Miles. |No.| Miles. |No.; Miles. No.) Miles. | No. | Miles. 
whe 4 ap 1 | eee Re) (— writ soe | 
1938 | 4; 730 | 9 }1,606 | 11 1,829 | 34) 4,714 113 | 11,665 


6,206 


> 
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} 
1936 | 3 | 542 5! 778} 7} 996 | 18| 2,245 
I | { | | 





120 m.p.h. and aciually reached a maximum of 
125 m.p.h. for a short distance ; the train weighed 
2363 tons empty. A German 4-6-4 steam locomotive 
reached a speed of 124-5 m.p.h. on an experimental 
run between Berlin and Hamburg. 

The fastest run ever made on rails was attained 
on the German State Railways from Hamburg to 
Berlin in 1931, when a coach driven by a propeller 
covered 178-1 miles at an average speed of 108-1 
m.p.h. with a maximum of 143 m.p.h. 

In 1932, a Great Western 2-6-0 locomotive, 





TaBLe II.—-Aggregate Mileage of Runs Booked per Day at 60 m.p.h. and Over in Europe and the United States. 




















S—Steam D—Diesel or railears E—Electric. 
| 70 and over. 67 and over. 64 and over. 62 and over. 60 and over. 
Country. | ———— 
1938. | 1937. 1938. 1937. 1938. 1937. 1938. 1937. 1938. 1937. 
Great Britain | Ss 730 730 1,606 1,606 1,829 1,844 4,714 4,152 | 11,665 | 11,228 
Pe “a ae ae oe — oo — — 20 ae 20 — 20 
United States ......| Ss 960 732 2,309 2,271 6,843 6,133. | 12,545 | 10,043 | 23,775 | 18,892 
i ip ; Dd 3,273 2,280 5,532 3,827 9,230 6,588 | 11,832 7,996 | 14,840 9,220 
- Es | E 182 182 1,955 1,375 4,398 4,596 6,916 6,732 9,632 9,300 
Germany at 8 356 356 575 793 915 915 1,857 2,091 4,360 4,380 
eR | D 2,687 2,157 3,708 2,564 4,544 2,851 4,605 2,943 4,787 3,049 
ps E — — _ _ 374 407 720 626 1,089 806 
France ... 8 70 70 147 147 1,413 828 2,979 3,221 6,074 5,796 
me D 1,780 1,946 3,636 4,123 5,063 5,914 5,792 6,584 6,343 7,289 
- E — — — — 615 693 1,482 1,089 2,177 1,593 
Italy 8 — -- - -- — — 103 as 205 234 
= D — — - -- 548 — 718 88 1,146 309 
i = E 131 131 381 261 381 381 57 774 774 774 
Belgium... 8 —_ — 142 -— 219 219 219 219 554 640 
= ae D _ —_ -— oa 405 — 405 ae 1,019 os 
Denmark D _ —_ — —- 38 -- 385 473 664 741 
eee oe D —_ —_ — — 28 —- 82 — 107 - 
Czecho-Slovakia ... D _ —: = a ~ —- _— _ 88 88 
Switzerland ... E _— — —_— — — ~- —_ — 150 112 
Holland D -- _- 648 — * 648 = 1,333 — 1,914 os 
os E — _ —_ — 599 _ 869 —_ 1,949 — 
f 8 2,116 1,888 4,779 4,817 | 11,219 9,939 | 22,417 | 19,726 | 46,633 {41,170 
Totals { D 7,740 6,383 | 13,524 |10,514 | 20,504 | 15,373 | 25,152 | 18,104 |30,908 | 20,716 
E 313 313 2,336 1,636 6,367 6,077 | 10,565 9,221 |15,771 | 12,585 
Grand totals... ca 10,169 8,584 | 20,639 | 16,967 | 38,090 | 31,389 |58,134 | 47,051 |93,312 | 74,471 



































weighing 95 Ib. per yard in place of 90 Ib. rails, and 
experiments are being made on the L.M.S. with 110 lb. 
flat-bottomed rails which have sleeper fastenings 
modelled on the latest American and German systems. 


CoNCLUSION 


It may be said that the tendency to greater speed 
will not be so marked in the future, but whether the 
quest for speed continues or not, the quest for greater 
comfort will always remain, and the methods dealt 
with are as intimately associated with the one as 
with the other. Table II, however, seems to indicate 
that the quest for speed is not abating. 

World railway speeds in 1938 show a general 
upward tendency compared with previous years, 
except in Germany, where there has been a slight, 
though quite appreciable, and widespread slowing 
down of many of the fastest runs. Due, however, 


to additional services, the aggregate figures have 
again advanced even in Germany, as shown in 
Table II. 


hauling a 195-ton train, ran from Swindon to Padding- 
ton, 77-3 miles, at an average speed of 81-7 m.p.h. 
start to stop. In 1936, a 4-6-2 L.N.E. locomotive 
on a trial-run of the “Silver Link,” reached a 
maximum of 112-5 m.p.h. and averaged 107-5 
m.p.h. for a distance of 25 miles with a train of 254 
tons. On November 17th, 1936, an L.M.S. 4-6-2 
locomotive (“* Princess Elizabeth”) hauled a train 
of 260 tons from Glasgow to Euston, 401-4 miles, 
in 5h. 44min., at an average speed of 70 m.p.h. 
throughout. 








Propucer Gas Bus Triat Resutt.—Following trials 
lasting twenty-three days, the general manager of the 
Glasgow Corporation transport department reported that 
the power output and acceleration of a producer gas bus 
are poor in comparison with the oil-engined bus. He 
said that the fuel cost of 0-65d. per mile was low when 
compared with vehicles running on fuels subject to direct 
taxation, but the low-cost was offset by increased main- 
tenance costs associated with the producer gas system. 








Engineering Notes from China 
(By Our Own Correspondent) 
Honea Kone. 


BRINE AND NATURAL GAS 


WHATEVER may be the political results of the war 
in China, mechanisation of many industries is inevit- 
able. One of the most remarkable of the industries 
in China, for which mechanisation will inevitably be 
used as a substitute for the muscular energy of 
animals and men, is the production of large quan- 
tities of salt which are obtained from brine deep down 
in the earth in the interior province of Szechwan. 
The demand for salt by humans, especially in the hot 
and humid climate of large areas of China, has created 
a very large industry concerned with salt production. 

The salt walls in Szechwan Province are situated 
in all sorts of places within the salt-producing area. 
Some of them are in the midst of thickly populated 
towns, even in the middle of roads and streets ; 
others are high up on the hills in thinly populated 
districts. The majority of the wells are covered with 
large stable-like structures of mud in which water 
buffaloes supply the power to operate enormous 
winches that are used to pull up cables and bamboo 
pipes, the latter containing brine. Nothing is wasted 
in China. The dung from the water buff.loes is dried 
in the sun and used as fuel. 

The depth to which the wells are sunk varies con- 
siderably. In the western and northern parts of the 
province, they are only a few hundred feet deep, 
but at Tzeliuching, which is midway between the 
port Chungking, on the Yangtze, and Chengtu, the 
capital of the province, some of the wells are nearly 
4000ft. deep, but no one goes down into them. The 
headquarters of the Chinese Central Government is, 
at this time of writing, in the Province of Szechwan. 


The Old Superstitions 

It is strange that the Chinese in the district, many 
centuries ago, dared to affront the earth dragon and 
dig so deeply into the ground. Everywhere in China 
there was, until recently, a reluctance to operate 
mines for fear of the wrath of the mythical earth 
dragons. The vast majority of the population still 
believe the ancient superstitions about dragons and 
devils. That is why only a small fraction of the 
mineral resources of the country have been developed. 

From time immemorial the Chinese have used 
chisels and other primitive tools of various shapes 
to dig these wells, many of which are scarcely a foot 
in diameter, for a depth of thousands of feet. 

In order to make a well, the first step is to sink a 
big hole about 4ft. in diameter and 100ft. deep. As 
soon as this hole has been excavated, stone blocks, 
with holes lft. in diameter in the middle, are placed 
one above the other from the bottom to the top 
inside it. They are carefully centred. Then an iron 
chisel, slightly smaller than the hole in the stones, 
and weighing about 200 lb., is used to bore through 
the layers of earth and rock below the stones. These 
boring tools are fan-shaped, but vary in size according 
to the nature of the material in the earth beneath the 
stone. 

The chisels are fastened on to the end of the rope, 
the other end of which is fixed to a wooden lever. 
Men jump on and off the other end of the lever, which 
causes the chisel to rise and fall. The impact on the 
down stroke drills the hole in the earth deeper. The 
loosened material—stone, clay, or sand—is brought 
up from the well by barbed iron tools. Very often 
natural gas under high pressure emerges during a 
boring. Arrangements are made to utilise this gas 
for evaporating the brine at the boiling plants. The 
gas, like the brine, is conveyed in long bamboo pipes 
joined together. It is probable that this large volume 
of natural gas will be utilised at some future period 
for generating power, and then the primitive muscular 
energy of animals and men will cease to be employed 
in the industry. 

The ropes used for hauling up the brine in many of 
the wells are made of bamboo splints woven together. 
They look like steel cables until you examine them 
closely. They are longer than the wells are deep, 
and in some cases exceed 4000ft. in length. The rope 
is wound round a big clumsy wooden drum at the top 
of the well and inside a wooden building. This 
drum may have a girth of 50ft. or more. Around it 
is wound the primitive bamboo rope. At the lower 
end of the rope is fastened a long bamboo pipe, made 
water-tight by a cover of strips of tin, soldered 
together. 


The Useful Bamboo 

In China the bamboo is used for a large number of 
purposes, from food to furniture. It is used in this 
salt industry for piping. The bamboo pipes which 
lift the brine from the well are from 80ft. to 100ft. 
long, and about 10in. in circumference. There is a 
leather valve at the bottom. When full, the bamboo 
tube holds about two buckets of brine. When every- 
thing is ready for lowering this tube, a lever holding 
the bamboo rope on the large drum is released.. . The 
tube accelerates by gravity rapidly, and finally 
strikes the brine with considerable impact, which 
causes the leather valve or clapper to open and the 
tube is filled with brine. The valve automatically 
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closes, and the work of hauling up the tube com- 
mences. 

Some half a dozen water buffaloes march round 
the drum, the teams being often changed. The 
animals are driven hard ; to save time they are forced 
to a pace considerably in excess of their normal speed, 
so that their lives are very much shortened. From 
ten to twenty minutes is required for hauling the 
bamboo tube to the surface. When it emerges from 
the well on the end of the rope, it is pulled up above 
the drum by derricks. A coolie promptly opens the 
valve, and with great hissing the salt brine rushes 
out and flows away along pipes made of rattan- 
wrapped bamboo, to large iron pans. There the 
moisture is evaporated and the brine is boiled down 
into black salt blocks, the heat being supplied by 
natural gas drawn out of the earth. 

The traveller approaching the wells sees derricks 
sticking out of the many buildings which dot the 
landscape for a mile round. These derricks are made 
of poles, such as are used to support telegraph wires. 
About a dozen of them form each leg of the derrick, 
several one above another, tied together with ropes 
of bamboo splints, with many wooden wedges driven 
in to keep them taut. 

Salt has always been one of the richest sources of 
revenue in China and the taxation on the salt of these 
wells is reckoned at about 85 million dollars (silver) 
per annum. It is therefore not surprising that the 
Government officials who collect the taxes are 
anxious to increase the production of salt. The mine- 
owners, however, have difficulty in financing improve- 
ments in existing mechanism. Nor do they welcome 
any interference with their old routine, either by 
Government officials or enterprising engineers. But 
changes in existing methods are inevitable. 


Man Power and Mechanisation 


It would be extremely difficult to make a jump 
from medizval methods to something very com- 
plicated. The engineer visiting the wells imme- 
diately wonders why there is no central power station 
and electric power distribution to supply energy to 
operate the winches in the Tzeliuching area. Foreign 
and Chinese engineers have urged mechanisation as 
a method of increasing production and profits. A 
difficulty is to obtain co-operation amongst the various 
owners of the wells in order to obtain the necessary 
funds for the installation of modern machinery. 
This could be done by a stable Government; no 
doubt in due course there will be in some districts 
organised electric power distribution systems. Natural 
gas is available. If the supply is not sufficient for the 
heat needed for evaporating the brine, and also for 
engines to generate electric power supply, it is not 
improbable that hydro-electric schemes will be 
developed in this province, which is very hilly and 
well watered. Meantime, efforts are being made by 
engineers gradually to improve the existing mechan- 
ism. In many of the wells steel cables have in recent 
years replaced the long bamboo ropes. The writer 
was requested a few days ago to test and report on 
the mechanical properties of certain steel cables 
supplied to the Szechwan salt wells. He was sur- 
prised to learn that about £20,000 is now being spent 
annually on new steel cables. The tenders for the 
cables by German firms were very much lower in 
price than those submitted by British manufacturers, 
but the German cables failed to satisfy the require- 
ments of the British Standard Specification. The 
steel cables are very roughly treated, as the wells 
are not strictly vertical, and there is considerable 
friction between the cable and the side of the well. 
The brine attacks the cable and apparently no effort 
has been made to protect it by running it through a 
bath before it goes down into the well. The steel 
cables have, however, given much more satisfactory 
results than the bamboo ropes; no doubt in due 
course steel cable will be used in all of the wells. 


Humid and Hot Climates 


The supply of salt seems to be inexhaustible. In 
the hot and humid climatic conditions of many parts 
of China the natives have a natural craving for salt, 
and consume more per capita than do people in the 
temperate zones. It is of interest to note that, 
although ignorant of the reason for this craving, 
miners in Britain also find their health and efficiency 
improved if they can satisfy their desire for salt 
foods, such as bacon, &c. The explanation for the 
craving is that when the human body sweats, salts are 
removed from the blood stream ; this causes a feeling 
of weariness, and, in the case of miners, a most un- 
pleasant malady known as “ miner’s cramp.” Experi- 
ments made in England a few years ago proved that 
if copious draughts of water taken during their 
working day by coal miners were made slightly saline 
there were no cases of miner’s cramp, and if the miner 
satisfied his desire for salted foods his general health 
improved. The craving for salt in hot climates has 
enabled officials in the tropical countries for centuries 
to raise revenue by imposing a salt tax, as they are 
assured of the steady demand for salt by the poorest 
of the natives. 

During a long leave spent in England (1927) the 
writer conducted researches in the University of 
Birmingham in order to determine the effect of air 


in Hong Kong have resulted in greatly improved health 
for occupants of offices supplied with de-humidified 
air. The distinguished physiologist, Dr. J. S. Haldane, 
F.R.S., who had had the unique honour of being 
elected President of the Institution of Mining. Engi- 
neers, discussed with the writer this problem of diet 
in tropical countries and its relation to human effi- 
ciency. He said that experiments had shown that a 
coal miner working hard in a temperature of 100 deg. 
Fah. and 50 per cent. humidity, sweated just over 
3 lb. weight of moisture per hour, or a total of over 
15 lb. in five hours. The quantity of water vapour 
in the air in the tropics often exceeds that present in 
the atmospheric conditions given above. 

Dr. Hunt, writing from India to Dr. J. 8. Haldane, 
said that while playing a hard game of tennis in an air 
temperature of 102 deg. Fah., he lost body weight 
at the rate of 4lb. per hour, as against the loss of 
2 lb. in the Oxford Turkish bath. A healthy Dravidian 
coolie working in a mine in Burma lost 10 per cent. 
of his weight in five hours; the reduction was from 
110 lb. to 100 lb. 

Those who are subject to hard physical exercise 
in the tropics sweat freely. This rapid loss of fluid 
from the blood stream also involves the elimination of 
vital salts. Hence the natural desire for salt to 
replenish that lost from the blood stream. 


Demonstration Plants 


The salt administration in Szechwan is installing 
a small power plant at Tzeliuching in order to 
modernise the methods of hoisting brine from deep 
wells. Efforts are also being made to improve the 
methods of evaporating. The administration is 
planning to build a modern evaporating plant for 
demonstration. It is not yet known what system 
the salt research office, situated at Chungking, 
will finally select, but it seems as if the vacuum 
process has been rejected as being too complicated. 

A simple but efficient system of gas burners and 
evaporating pans which could be erected for demons- 
tration on a small scale has been suggested. By 
‘small scale’ is meant an installation costing not 
over 100,000 dollars (approximately £6000). Such a 
sum can be raised at Tzeliuching comparatively 
easily among the salt producers. If successful, it 
will lead to other installations on a larger scale. 

Practically all of the machinery and tools used for 
drilling and for working the winches, &c., in con- 
nection with this industry are manufactured locally. 
In the neighbourhood of the salt wells there are a 
number of iron ore mines. Smelting furnaces are 
used and the product from the furnaces is carried by 
horses or by coolies to the mechanics who made the 
various implements and mechanism used in the wells. 

It is worth mentioning that a drilling machine of 
American make of the type employed in boring for 
oil in the United States has been installed, and the 
result of using this machine for digging out the salt 
well will be of very great interest. If entirely success- 
ful the industry may be revolutionised. 


Natural Gas in China 

There is in Szechwan natural gas of two kinds, the 
so-called “‘ wet ” and “dry.” The following analyses 
were taken from the China Engineering Association’s 
report on Szechwan natural resources, January, 1936, 
published in Chinese by the Ministry of Industry. 
“Wet ” gas consists of the following constituents :— 
Methane (CH,), 36-8 per cent.; ethane (C,H,). 
32-6 per cent.; propane (C3;H,), 21-2 per cent.; 
butane (C,H,o), 9:5 per cent.; n-butane, 1 per cent.; 
various, 0-30 per cent. “‘ Dry ” gas :—Methane, 84-7 
to 79-2 per cent.; ethane, 9:4 to 19-6 per cent.; 
propane, 3-0 per cent.; butane, 1-3 per cent.; 
n-butane, 1-6 to 1-2 per cent. 
The gas flows out of the well at a very low pressure. 
One evaporating pan is said to consume 300 cubic 
feet of gas per twenty-four hours. There are more than 
7000 of such pans in operation. The quantity of gas 
is said to be gradually diminishing. The pans are 
of cast iron, circular in shape, 6ft. diameter, and 
2hin. thick. Each pan costs over 200 dollars, and 
lasts less than one year. The cost of replacing pans 
represents a heavy charge ; each pan brings a yearly 
net profit of 600 dollars per annum. The gas is con- 
veyed to the pan in hollow bamboo tubes capped with 
a short section of cast iron native-made pipes. The 
admission of air is regulated by a piece of broken 
roof tile. 
There are two kinds of brine—the yellow and the 
black. There is also brine produced by pouring water 
into the salt well and bailing it out twenty-four hours 
later. 
At the present time there is practically no market 
for a supply of refined salt, the native market con- 
suming either large crystals of fairly whitish salt, 
refined by the addition of ground beans and century- 
long traditions of concentrating, evaporating, re- 
dissolving, &c., or “rock salt,’ produced by a 
different method. The salt owners want to produce 
the same quality of salt, but they also’scheme to 
produce more salt per evaporating pan and cut down 
the cost of replacing pans. 
To install a set of burners, say, five or six, employing 
a more rational method of utilising the gas, 7.e., dis- 
tributing the heat over the entire area of the pan, 
it is desirable to make the pans of ordinary mild steel 
plates unless calorised plate would prove much more 


The waste gas from the chimney could be used 
for preheating the brine stored in adjacent wooden 
vats, which are usually up to 12ft. high and up to 
12ft. in diameter. The delicate point is that the 
height of the chimney over the burner cannot be 
more than about 2ft., as there is an agreement 
amongst well owners not to use artificial means for 
drawing more gas out of a well than Nature has 
provided ; but if it can be proved to the Guild that 
the extra length of chimney does mean real economy, 
it would probably result in an amendment of the 
agreement. 

There are very few data concerning the quantity 
of natural gas that is available. There is a great field 
awaiting the geologist and the mining prospector in 
the interior provinces of China. Even if the supply of 
névural gas should finally fail, the demand for salt 
is so great that production from the wells will con- 
tinue. Perhaps some of the many Chinese engineers 
who are now being trained in universities will live to 
see the development of electric power schemes that 
will not only supply energy for the mechanism at the 
wells, but heat for evaporating the moisture from the 
brine. 








Electrolytic Condensers* 





ELECTROLYTIC condensers have come into general 
use only in the last decade, as the result of intensive 
commercial development. Their beginnings, how- 
ever, can be traced back at least three-quarters of a 
century. For years chemists and physicists have been 
experimenting with various types and speculating 
on the theory of their operation, but it is the interest 
of the electrical engineer which has led to recent 
advances in the manufacture and utilisation of elec- 
trolytic condensers. 

Aluminium and certain other metals—such as 
vanadium, niobium, bismuth, antimony, and notably 
tantalum—can be used to construct this type of con- 
denser. The clean metal itself cannot be made 
per se into a condenser, but it is necessary to “‘ form ” 
it, t.e., give it a layer of dielectric upon its surfaces, 
before it can function satisfactorily as a condenser. 
This “forming” process is usually carried out by 
electrolysis. The development of much improved 
means of effecting this “ forming” process (or “ pre- 
forming ”’ process, as it should more correctly be 
termed) constitutes, in fact, the major portion of the 
recent advances that have been made in the practical 
manufacture of these condensers. Many varieties of 
such condensers have been made, but size, cost, and 
constancy have made aluminium electrolytic con- 
densers practically universal. 

If an aluminium anode.is immersed in a solution of 
ammonium borate, for instance, and conneeted to 
a D.C. source through a variable resistance, the initial 
current will be that determined by the resistance in 
the circuit. Gradually, however, the aluminium will 
“form ’”’ up and the current will decrease. If the 
resistance is varied to keep the current constant, the 
p.d. across the cell will vary with time. 

At a certain point the aluminium anode will be 
covered with sparks, and the rate of increase of p.d. 
will fall after this sparking voltage. After a further 
rise the p.d. will become stationary. If a voltage 
higher than this breakdown value be applied, the 
resistance of the cell breaks down and electrolysis 
takes place in the normal way. 

This formed anode constitutes the foundation of 
the electrolytic condenser. The two “plates” of 
the condenser are :—(i) the anode, (ii) the electrolyte 
in contact with the outer surface of the formed film. 
The cathode in the condenser serves only to provide 
contact with the electrolyte, and from this point of 
view the actual material of the cathode is unimportant 
so long as it is an electrical conductor. 

Early work on the development of electrolytic 
condensers can be considered under two headings— 
(a) solid film, and (b) polarisation cell condensers. 
Of these, the second is now of historical interest only. 
Wheatstone is usually referred to as the father of the 
electrolytic condenser, but his studies in [855 on the 
position of aluminium in the Voltaic series do not 
show up any curious phenomena. It was Buff in 
1857 who first observed that an aluminium anode 
in dilute sulphuric acid solution was able to resist 
the e.m.f. of nine Bunsen cells. Twenty years later 
Beetz experimented with various forms of aluminium 
electrodes and with the oxide film thereon. 

Oberbeck (1883) and Streintz (1887) thought that 
this oxide film might form the dielectric of a con- 
denser with the anode and electrolyte as the two 
** plates,” and measured the capacitance of such 
condensers. Other early workers of which mention 
may be made were Wilson, Graetz, Pollack, and 
Nodon. 

The other type of electrolytic condenser—now 
generally known as the polarisation cell—is usually 
considered to date back to investigations made by 
Cromwell Varley. Having need of condensers of very 
large capacitance, he used platinum plates immersed 
in sulphuric acid solution. He was not, however, the 











conditioning upon those who work in hot and humid 
climates. Since then, air conditioning installations 





economical. 


* Abstract of paper read before The Institution of Electrical 
Engineers by Philip R. Coursey and 8. N. Ray. 
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first to utilise such devices, since he wrote, in 1860: 
“Professor Jacobi, of Russia, has for many years 
used on the line between St. Petersburg and Moscow, 
plates of platinum in sulphuric acid at the ends of 
the line.” They were used to give a discharge current 
in the opposite direction to the battery current, and 
were therefore operating as condensers. 

Sheldon, Leitch, and Shaw have shown that the 
capacitance of this type of condenser varies with 
“ voltage. Commercially, this type of condenser has 
been little used since Varley’s time. One form was 
patented in Germany in 1902, and there are two types 
known in France, but not used to any great extent. 
The low breakdown voltage necessitates the use of 
several cells in series for ordinary working voltages, 
while even at voltages well below the breakdown 
value the cell passes a large leakage current of several 
milliamperes. 

Mention may be made here of a colloid condenser 
described by Nodon. The plates are two foils of 
aluminium and magnesium separated by an insulat- 
ing porous material with the interspaces full of a 
paste made of sesquioxide of iron mixed with 
glycerine. 

The present-day electrolytic condenser owes its 
development to radio receivers and amplifiers which 
call for large capacitance condensers with the mini- 
mum of physical dimensions. These condensers are 
used for smoothing rectified alternating current, and 
may be divided into two principal categories :—Low- 
voltage types: Condensers of capacitances generally 
between 6 and 50 uF, suitable for operation at 
voltages of 6 to 100 V. They are generally used for 
by-passing undesired low frequencies in grid bias 
circuits. High-voltage types: Condensers with 
capacitances of 3 to 24 F for operation at voltages of 
200 to 550 V. They are principally required for 
smoothing rectified A.C. supplies to the anode circuits 
of the valves. While electrolytic condensers in 
normal use are required for by-passing audio fre- 
quencies only, it is of interest to designers some- 
times to know the behaviour of these condensers at 
higher frequencies. The effective capacitance at 
radio frequencies is of no practical importance, since 
the impedance may be taken to be equal to the effee- 
tive series resistance. It is difficult to lay down any 
hard-and-fast rules for the choice of a particular type 
of condenser, but the following points may be taken 
as a general guide :—If a low power factor, as such, 
is desirable, the dry or semi-dry types will give a 
lower power factor than the wet type. Ifa wide range 
of working temperatures has to be catered for, the 
wet type will, in general, give lower stability of opera- 
tion and characteristics. This is particularly true at 
extremes of temperature. Ifthe condenser is required 
to function as a voltage limiter by drawing a large 
leakage current while the rest of the load is inopera- 
tive, as with slow-heating valves, a wet electrolytic 
condenser should be chosen on the grounds of relia- 
bility and length of service. A wet electrolytic con- 
denser must be mounted vertically with the vent 
above the level of the electrolyte. A dry electrolytic 
condenser, on the other hand, may be fixed in any 
position and must be used where unusual orientations 
of the apparatus are contemplated. If the apparatus 
incorporating electrolytic condensers has to lie idle 
for long periods, the dry type is preferable. This is 
in some measure due to the fact that the dry ones can 
be very effectively sealed, and in general have greater 
film stability. 

In the applications mentioned it has been assumed 
that there is a steady unidirectional voltage applied 
with an alternating or “ripple” voltage super- 
imposed which it is the purpose of the condenser to 
shut or “smooth out.’”” When using the polarised 
condenser with a formed anode and a plain cathode 
it is essential to observe the following precautions :— 
First, the positive side of the D.C. supply must be 
connected to the anode or positive of the condenser. 
A reversal will cause the condenser to act substantially 
as a short circuit. Secondly, the sum of the steady 
voltage and the peak value of the alternating voltage 
must not exceed the rated working voltage of the 
condenser ; in general, this total should normally be 
about 85 per cent. of the condenser rated voltage. 
This figure covers mains voltage variations and other 
transients. An excess of voltage may cause increase 
of leakage current or even scintillation, leading to 
overheating and rapid deterioration of the film. 
Thirdly, the peak value of the ripple must not exceed 
the steady voltage, 7.e., there must be no “ negative ” 
peaks. Such transient reversals of polarity cause the 
introduction of harmonics due to partial rectification 
and also lead to a rapid reduction of capacitance 
owing to the formation of a film on the cathode, the 
effective capacitance then being that due to the two 
capacitances of the anode and cathode films in series. 


When the fluctuating voltage is considerable, as, 
for example, in the reservoir condenser following a 
rectifier, and in the applications of the non-polarised 
type of condenser in A.C. circuits, it is necessary to 
ensure that the alternating current through the con- 
denser is not great enough to cause undue temperature 
rise. The maximum permissible temperature rise 
varies with the condenser, as does the maximum 
alternating current which should be allowed to pass 
through it. In general, the larger the bulk of the 


condenser and the smaller the power factor, the greater 
will be its volt-ampere rating for ripple current. 
Where circuits containing electrolytic condensers 





are incorporated in portable electric or radio appa- 
ratus intended for connection directly to D.C. 
supplies, there is always the possibility of reversal of 
the connections. In apparatus incorporating a 
rectifier, such as A.C./D.C. radio receivers and 
amplifiers, the reverse resistance of the rectifier is 
sufficiently high to prevent a short cireuit through the 
electrolytic condenser. In the absence of a rectifier 
it is necessary to use a reversible or non-polarised 
electrolytic condenser, or, strictly speaking, a doubly 
polarised electrolytic condenser. This type has both 
plates formed, the forming voltage being greater than 
the maximum possible peak voltage in either direc- 
tion of connection. As the two film capacitances are 
in series, two anodes,‘each of twice the surface area 
of that used in a singly polarised condenser of the 
same capacitance, are required. As, moreover, the 
anode foil is customarily thicker than the cathode 
foil in the polarised type, the volume of a reversible 
condenser is rather more than twice the volume of a 
polarised condenser of equal eapacitance and rated 
voltage. The same electrical effect as that of a revers- 
ible condenser may be produced by using two polarised 
condensers, each of the required voltage and double 
the required capacitance. These are connected 
cathode to cathode, and the external connections 
are made to the two anodes. Such a “ back to back ” 
connection, however, requires about four times the 
volume of a polarised condenser of equal rated voltage 
and capacitance. 

Electrolytic condensers have been used on alternat- 
ing current alone, principally for split-phase motors. 
Condensers for this purpose should be of the reversible 
type, and each anode must be capable of withstanding 
the peak voltage of the circuit. 

The high power factor of electrolytic condensers, 
however, makes heat dissipation a very important 
feature of the design, and it is only practicable to use 
them for short-period operation, e.g., for motor start- 
ing. In the U.S.A., with a majority of 110-volt, 
60-cytle supplies, such electrolytic capacitors have 
been widely used. On 200-250-volt mains there are 
two sources of difficulty which tend to limit their 
usefulness. First, for a given size of condenser 
plate at a given frequency, the impedance rises 
directly as the voltage rating, while the power loss 
increases as the square of the voltage divided by the 
impedance. In effect, therefore, the power loss for a 
given volume of electrolytic condenser increases as 
the voltage of operation. This means that the con- 
denser has to be limited to shorter periods of opera- 
tion or the bulk has to be increased for adequate heat 
dissipation. Secondly, their use at higher voltages 
than 120 V requires the use of thicker separators 
between the plates and so further increases bulk and 
cost. 

The use of electrolytic condensers in A.C. circuits 
is a modern application of an old idea. In 1891 
Hutin and Leblanc patented a split-phase motor to 
operate from single-phase alternating current by the 
use of polarisation batteries, while Mascart and 
Joulbert showed that a polarisation battery was 
equivalent to a condenser. 

Reference has already been made to the use of con- 
densers for limiting the voltage rise in a rectifier 
circuit with poor regulation. Wet electrolytic con- 
densers are used for this purpose, and depend for their 
operation on the fact that the D.C. leakage current 
rapidly rises as the voltage is raised above the normal 
operating point. If it is raised far enough there may 
even be sparking at the anode. When the voltage is 
reduced to normal, however, the condenser functions 
again in the normal way, owing to the self-healing 
properties of the film. If the condenser is operated 
too often in this way, the effective life will be shortened 
because of excessive evaporation caused by increased 
leakage and overheating. In addition, there is 
increased risk of corrosion at the boundary surface 
once part of the anode is exposed above the level of 
the electrolyte. 

It is interesting to consider the position of a regulat- 
ing condenser in a rectifier system including a choke 
condenser filter. The output of the filter is the logical 
place, because, owing to the added D.C. resistance of 
the low-frequency choke or chokes, a lower voltage 
is obtained for a given A.C. input to the rectifier and 
a smaller Jeakage current is required for a given 
reduction in voltage than if the regulating condenser 
were used as the reservoir condenser immediately 
following the rectifier. The design of some receivers, 
however, modifies this, and where they are employed 
it is more customary to put regulating condensers 
into the reservoir position. 
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All British Standard Specifications can be d from the 
Publications Department of the Institution at 28, Victoria Street, 
London, S.W.1. The price of each specification is 28. 2d. post 
free, unless otherwise stated. 


PIPE THREADS 


B.S. No. 21—1938. Nearly thirty years have elapsed 
since the publication of the last edition of B.S. No. 21, 
relating to pipe threads, during which period there have 
been considerable developments in the technique of screw 
thread production and gauging. In revising the 1909 
Standard, the Institution has had it in mind to clarify 





and, where necessary, to amend the earlier edition without 
departing from its main features in any way which would 
be likely to cause confusion or difficulty arising from lack 
of interchangeability of existing parts with those made to 
the revised specification. For this reasop, no changes are 
recommended in the pitches or gauge diameters of the 
threads, although it has been recognised that in certain 
cases, notably the }in., lin., and l}in. sizes, there are 
reasons why a change might otherwise have been desirable. 
In a few cases, however, the gauge lengths have been 
slightly altered in order to obtain more satisfactory lengths 
of engagement. The revised edition is limited to defini- 
tions of the form of thread and of the terms used and to 
the basic sizes and tolerances. A supplementary publica- 
tion dealing with the subject of gauging is now being 
prepared. 


ELECTRICAL APPLIANCES AND ACCESSORIES 


No. 816—1938. There are a number of British 
Standard Specifications for various electrical appliances 
and accessories, but very many appliances and accessories 
are not covered by such specifications. With a view to 
dealing generally with these devices, a document has been 
drawn up by the British Standards Institution and pub- 
lished under the title ‘“‘ British Standard Minimum 
Requirements for Electrical Appliances and Accessories 
(excluding those Covered by other British Standards).” 
In view of the general nature of the document, it cannot 
deal in great detail with specific appliances, but it covers 
the main safety and test requirements with which all 
apparatus should conform. The document is therefore 
not a B.S. Specification in the usual sense of the word, and 
hence the title “ British Standard Minimum Require- 
ments.” The document is divided into two parts, dealing 
respectively with general requirements and _ specific 
requirements. Under the “ General Requirements ”’ are 
included insulation; provision for earthing; prevention 
of accidental contact ; mechanical hazards; connections 
for flexible conductors; insulation resistance; high- 
voltage tests; surface temperatures, &c. In the section 
on specific requirements are included a number of clauses 
constituting a test specification for tumbler switches. 
Electrode boilers, cooking apparatus, and many other 
classes of equipment are also dealt with. 





CAST IRON SURFACE PLATES AND TABLES 

No. 817—1938. The Institution has recently issued the 
first of its standards relating to engineers’ precision tools. 
This standard refers to cast iron surface plates and tables 
for inspection and marking purposes. The specification 
deals with surface plates up to 15ft. diagonal length, and 
two types of surface tables from 5ft. to 15ft. diagonal 
length. The first type of table is that in which a surface 
plate is supported on an independently braced stand, and 
the second type is that in which the table top has perma- 
nently attached legs. Some general features relating to 
design and essential dimensions are laid down and a 
schedule of standard sizes with minimum thicknesses and 
overall depths is incorporated. Such features as ageing, 
handles, covers, and heights of tables are also dealt with. 
The primary object of the specification is to prescribe 
standards of accuracy and these are dealt with for four 
grades of finish, namely, two qualities of scraped finish 
and two qualities of planed finish. These standards of 
accuracy have been adopted in close collaboration with the 
National Physical Laboratory, and in addition to standards 
of flatness over the whole plate and over local areas, 
standards are laid down for the percentage of bearing 
area, this latter characteristic being an important deter- 
minant of the useful working life of the plate. An appendix 
to the specification gives recommended chemical com- 
positions of plain and alloy cast irons with their methods 
of heat treatment, whilst a further appendix gives detailed 
descriptions of four alternative recommended methods of 
testing the flatness, and a method for determining the 
proportion of the bearing area of the plates. 





HORIZONTAL RETORTS TEST CODE 


No. 819—1938. The increasing attention being given 
to the evaluation of the performance of gas producing 
plant lends interest to the issue of this Test Code for 
Horizontal Retortis, Inclined Retorts, Intermittent Vertical 
Retorts, and Intermittent Vertical Chambers. Test codes 
for carbonisation processes may differ widely in their 
scope because of inherent differences in the purposes for 
which they are required. It is deemed essential to have a 
code which contains all the necessary data for the experi- 
mental determination of the yields and qualities of the 
main products, together with full explanations of how 
they should be measured, but excluding reference to 
data which is not necessary to a general valuation of the 
behaviour of a given plant. This publication provides 
such a code. It is the first publication to be issued by the 
committees which have been set up by the Gas and Solid 
Fuel Industry Committees of the British Standards 
Institution to prepare standard methods of carrying out 
performance and efficiency tests for gasification and 
carbonisation plant, furnaces, ovens, kilns, and boilers. 
Price post free 3s. 8d. 








ANNIVERSARY OF THomMAs Hart, Ltp.—This year the 
well-known firm of cotton driving rope manufacturers, 
Thomas Hart, Ltd., of Lambeth Works, Blackburn, 
celebrates its 150th anniversary. The founder of the firm, 
Thomas Hart, began the business in the part of Blackburn 
which is now known as Cable Street in 1789. In 1866, 
land was purchased for a new works in Lambeth Street 
from which the “‘ Lambeth ” rope made by the firm takes 
its name. It was at this time that Thomas Hart began 
making cotton ropes for power transmission, and this 
type of rope began to replace the manilla ropes originally 
used for drive purposes. The works, which have been 
extended on several occasions, now cover a wide area, and 
are capable of producing many thousands of feet of rope 
weekly. The Hart family has always been associated 
with the business. When it was formed into a public 
company in 1927, the then managing director, Mr. R. E. 
Hart, remained in the office which he still occupies. 
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Markets, Notes and News 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


The prices quoted herein relate to bulk quantities. 


f.o.b, steamer. 


The Steel Trade with East Africa 


The Report on Economie and Commercial Con- 
ditions in British East Africa, published by the Depart- 
ment of Overseas Trade (H.M. Stationery Office, 1s. 6d. 
net), includes a survey of conditions in Kenya Colony 
and Protectorate, Uganda Protectorate, Tanganyika 
Territory and Zanzibar. The report points out that in 
June, 1937, economic conditions in British East Africa 
were eminently satisfactory, and hopes ran high that the 
recovery would be lasting. As the year drew on, how- 
ever, clouds began to obscure the horizon. The weakness 
which developed in the export markets was particularly 
unfortunate, as importers, in anticipation of a con- 
tinuance of favourable conditions in East Africa and a 
rise in prices of manufactured goods overseas, had indented 
for stocks on a scale which subsequent events did not 
justify. As a result, importers found themselves with 
heavy stocks on their hands and with warehouse space 
at a premium. In these circumstances, the impression 
gained from a study of the trade statistics for the calendar 
year 1937 is one of continued and increasing prosperity. 
Records established in 1936 were broken, and the value 
of the domestic exports of Kenya and Uganda reached 
the highest figure recorded. The aggregate value of 
imports of iron and steel and manufactures thereof 
totalled £742,820 in 1936, and £1,110,413 in 1937, the 
value of the imports from Great Britain being respectively 
£390,111 and £504,980. The advance in practically all 
the items coming in this category was attributable in 
a large measure to building activity, but improved 
bazaar trading also played a part, and in the case of iron 
hoop the increased agricultural production helped. 
The imports of galvanised sheets rose from 11,719 tons 
in 1936 to 12,009 tons in 1937, and the British share 
from 1662 tons to 2098 tons. Belgian imports dropped 
from 8920 tons to 8104 tons, and Japanese increased 
from 680 tons to 1158 tons. Imports from the United 
States increased from 61 tons to 225 tons, in the case of 
Kenya and Uganda, but neither Tanganyika Territory 
nor Zanzibar drew on this sousce of supply. Belgium, 
who was the principal supplier of sheets, sold at prices 
slightly below those of Great Britain. The imports of 
iron hoop, excluding Zanzibar, rose from 3686 tons in 
1936 to 5057 tons in 1937, the British share increasing 
from 2238 tons to 2642 tons. German imports rose 
from 1039 tons to 1661 tons, and of the total of 1661 tons 
no less than 1449 tons were shipped to Tanganyika 
Territory. The imports of rails and sleepers, excluding 
Zanzibar, amounted to 8522 tons in 1936 and 6083 tons 
in 1937, of which Great Britain supplied 2677 tons in 
1936 and 519 tons in the following year, Germany sending 
5584 tons in the former year and 3938 tons in the latter. 


The Pig Iron Market 


Disappointing conditions in the pig iron market 
marked the close of the first month of the New Year. 
The improvement in the demand noticeable in some 
districts has been maintained, but the general level of 
business ,in pig iron has not fulfilled the anticipations 
held at the end of December. The recent cut in prices 
has failed to stimulate business to any degree, and con- 
sumers have pursued a policy of covering only their 
immediate needs. The activity which developed in 
Lancashire and the North-Western districts seems to 
be making some headway ; but progress is slow and until 
the light castings industry recovers from the depression 
which has enveloped ifssince the beginning of last autumn 
there is not likely to be any vigorous demand for high- 
phosphoric iron. In some cases consumers of this material 
are still carrying stocks, and although the accumulations 
at the furnaces have been much reduced, many of them 
hold large tonnages. In the Lancashire market there is 
a brisk demand for low-phosphoric qualities and special 
irons, some of which can be traced to rearmament orders. 
On the North-East Coast the position is unchanged ; 
the makers do not hold heavy stocks, but the require- 
ments of consumers show little sign of expansion. The 
output of Cleveland foundry iron is restricted, and in 
present conditions there seems little prospect of its being 
increased. Consumers of the latter description are 
badly off for work, and the pipe founders on the North- 
East Coast are reported to be operating at about 50 per 
cent. of capacity. In the Midland district most of the 
light castings foundries are working about three days 
a week. The call for forge grades also is poor, as few of 
the mills producing foundry iron are busy. As in other 
parts of the country, the demand in the Midlands seems 
to be principally for low-phosphoric iron, of which good 
quantities are being taken up. In Scotland reports are 
current of sales of Continental foundry iron at figures 
well below those at which Scottish iron can be obtained. 
Business in the local product is slow and consumers 
continue to buy on hand-to-mouth lines. Whilst there 
has been no buying movement in the hematite market, 
the position has been improved slightly by the gradual 
liquidation of old contracts. It will be some weeks, 
however, before consumers generally will be in a position 
to enter the market in force. 


The North-East Coast and Yorkshire 


The steel works on the North-East Coast are 
not well employed and are anxious to obtain fresh orders. 
Little new business, however, is coming forward, and in 
this respect January has proved a disappointing month. 
All the big steel works are operating at well below capacity, 
and although there are some who believe that the demand 
will develop fresh strength during February, these are 
in the minority and the general attitude is one, if not of 
pessimism, of very restrained optimism. The view is 
put forward that enterprise is held in check by the uncer- 
tainties of the international position, but, on the other 
hand, this has been responsible for a considerable amount 
of work to the steel trads in the form of rearmament 
requirements. At the same time, it is realised that the 


for the poor volume of ordinary commercial business. 
Few orders are coming forward for shipbuilding steel, 
and there seems very little hope of a revival for some time 
in this industry. The constructional engineering industry 
also is not so busy as it was, but continues to take an 
important tonnage of joists and sections. A consider- 
able proportion of current deliveries, however, is against 
old contracts, and the amount of business which is being 
placed by this industry fails to come up to expectations 
entertained early in the year. The plate mills, which were 
fairly well situated as regards orders on their books at 
the end of last year, have completed a number of contracts 
and are seeking new business. The sheet trade at the 
moment is well employed as a result of the orders given 
out in connection with A.R.P. Fresh business from 
ordinary commercial sources, however, does not expand, 
and this is causing anxiety to the makers. The export 
demand still remains well below normal, and there is 
a good deal of discussion in the market regarding the 
low prices which are quoted by some foreign industries 
which are included in the Sheet Cartel. In the Yorkshire 
market irregular conditions rule, and whilst business in 
some of the special steels is not only well maintained, but 
shows signs of increasing the request for commercial 
qualities is slow. Business in semi-finished steel has 
broadened as a result of some of the A.R.P. orders for 
sheets which have been reflected in an increased demand 
for sheet bars. The request for soft basic billets, also, 
has been well maintained. Activity in the alloy and 
special steels section of the market has increased since 
the beginning of the year whilst there is a steady volume 
of business passing in stainless steel and to a lesser extent 
in heat-resisting steels. The call for aircraft steel is 
expanding as the rearmament programme is accelerated. 


Current Business 


The business of Tipper Brothers, tube and 
conduit makers, of Bradley Bridge Tube Mills, near 
Bilston, has been converted into a private limited com- 
pany under the style of Tipper Brothers (Bilston), Ltd. 
Joshua Bigwood and Sons, Ltd., ironfounders, of Wolver- 
hampton, have bought the goodwill of the Britannia 
Lathe and Oil Engine Company, Ltd., of Colchester, 
including all drawings, patterns, jigs, tools, records, and 
work in progress. The New Zealand Railways have 
placed a repeat order for two 40-ton cranes for use in 
railway breakdowns with the Loughborough Works of 
Craven Brothers, Crane Division, Ltd. Stewarts and 
Lloyds, Ltd., have reopened their Clydesdale Steel Works, 
which has been closed down since Christmas, the chief 
output from which is steel billets for seamless tubes. 
P. and W. MacLellan, Ltd., constructional engineers, 
of Glasgow, have bought for demolition the two Scottish 
Pavilions erected at the Empire Exhibition. Orders 
given to Scottish works in connection with A.R.P. shelters 
include 4000 tons of steel channels to the Motherwell 
Works of Colvilles, Ltd., the Lanarkshire Steel Company, 
and the Steel Company of Scotland. In the same connec- 
tion, orders for 10,000 tons of galvanised sheets have been 
received by F. Braby and Co., Ltd., and Smith and 
McLean, Ltd. The No. 1 blast-furnace of the New Cranley 
Tron and Steel Company, Ltd., has been relit. The follow- 
ing plans have been passed by Glasgow Dean of Guild 
Court :—Duncan Stewart and Co., Ltd., engineers, 
Glasgow, scheme of additions and alterations to pre- 
mises; Butters Brothers and Co., crane makers and 
engineers, extensions to structural shop; Walter Macfar- 
lane and Co., Ltd., ironfounders, alterations and additions 
to the Saracen Foundry, Possilpark, Glasgow. The 
Department of Overseas Trade announces that the 
following contracts are open for tender :—Argentine 
State Railways Administration ; Quantities of corrugated 
and plain steel sheets (Argentina, February 23rd). 
Pretoria, Union Tender and Supplies Board: Supply, 
delivery, and erection of ventilating machinery (Pretoria, 
February 23rd). South African Railways and Harbours 
Administration: Supply and delivery of quantities of 
mild steel plates in various sizes and gauges and in accord- 
ance with S.A.R. Specification No. C.M.E. 8.9/1938, 
Symbol 8 (Johannesburg, April llth); steel tyres, 
axles, and wheel centres (Johannesburg, February 21st). 


Copper and Tin 


Unsatisfactory conditions have continued to 
rule in the electrolytic copper market over the week. 
Prices have been easy and the demand has been on a 
hand-to-mouth scale. At the same time, in the latter 
part of the week, there was a tendency to think that the 
fall had been overdone and that steadier conditions would 
develop in the near future. It is pointed out that the 
statistical position is improving and that the operation 
of the Producers’ Restriction of Output Scheme will 
bring production and consumption more into line. The 
American market has been dull and uninteresting, and there 
has been a heavy decline in the domestic sales, which, from 
200,000 tons, in ten weeks dropped to 150,000 tons and 
then to 30,000 tons over two consecutive similar periods. 
On the other hand, outside the United States the position 
is regarded as being moderately good. Producers’ stocks 
do not amount to more than sufficient to provide for two 
months’ consumption. The troublesome international 
outlook has a depressing effect upon the market, and the 
difficulty which consumers in many Continental countries 
find in obtaining the necessary exchange to finance their 
copper purchases also operates against the completion 
of old contracts. There has not been much Government 
buying lately excepting by Japan and Russia, but the 
British War Office bought a few hundred tons. Weak 
conditions have prevailed in the standard copper market. 
The Rhodesian copper producers recently put a fair 
amount of copper into warehouse in this country, and as 
a result the contango has widened and now rules at 
about 6s. 9d.... A slightly better tone has developed 
in the tin market this week following a period of 


Export quotations are 


confidence inspired by the political situation in Europe. 
Consumers continue to buy cautiously and speculators 
do not show much interest in this market. The Inter- 
national Tin Research and Development Council has 
issued a Statistical Bulletin containing a review of the 
tin industry in 1938. It estimates the world’s output as 
148,000 tons, compared with 208,300 tons in 1937. The 
decrease is accounted for by lower production in the 
countries which are signatory to the international agree- 
ment. The world production was 119,000 tons in 1938, 
compared with 179,740 tons in the previous year. The 
apparent world consumption last year is put at 125,000 
tons, compared with 198,700 tons in 1937, a decrease 
of 24 per cent. In the eleven months, January—November, 
consumption in the United States decreased by 40-7 per 
cent., in Great Britain by 28-4 per cent., and in Russia 
by 36-2 per cent. Germany’s consumption rose by 
13-3 per cent., that of Japan by 30-1 per cent., of Italy 
by 30-3 per cent., and of Sweden by 57-3 per cent. 


Lead and Spelter 


The lead market appears to be recovering slowly 
from the depression which has enveloped it for several 
weeks. The heavy arrivals which took place recently 
have been absorbed by the market. Some of the lead 
was put into warehouse and a fair tonnage, no doubt, 
went into stock at consumers’ works. With this lead 
out of the way, users showed an inclination to cover their 
requirements, and prices have become rather firmer. 
The cable makers have bought with some freedom and 
appear to have sufficient orders on their books to keep 
them busy for some time, so that this industry should 
offer a more satisfactory outlet for lead than for the 
past couple of months. The decline in the building 
trades has affected the demand for lead pipes and 
sheets ; but, nevertheless, the production of this material 
is at a good level, and with the revival of building opera- 
tions which may be expected to take place in the spring 
the demand for lead from this source is likely to increase. 
According to the publication of the United States Bureau 
of Mines, the imports of ores and concentrates in 1938 
were the highest recorded since 1926. They came mainly 
from Mexico and Australia. The larger exports of metal 
in 1938 were due almost entirely to increased sales to 
Japan. American production in the period January— 
November last year included 196,100 tons of primary 
domestic desilverised lead, 114,500 tons of soft lead, and 
30,800 tons of desilverised soft lead, making a total of 
341,400 tons of refined lead from domestic ores, com- 
pared with a similar total of 443,142 tons in the previous 
year.... The interest shown by speculators last week 
in the spelter market was not long maintained, but 
the better tone which has characterised the metal markets 
has spread to spelter, and prices have shown a tendency 
to improve. Sentiment appears to have changed some- 
what in favour of this metal, largely on the grounds 
that the price had reached such a low figure that an 
upward movement was more likely than the reverse. 
There has been some fresh talk of the formation of a 
cartel, but apparently nothing definite has been accom- 
plished in this direction. There is no reason to believe 
that the difficulties in the way of forming such an organisa- 
tion are less pronounced than they were some months 
ago when the project was carefully considered by the 
producers. There have been new purchases of large-sized 
parcels in the market which it is believed represent 
covering against the A.R.P. contracts for galvanised 
sheets recently given out. 


Non-ferrous Metal Average Prices 


Although the official average quotations for 
January issued by the London Metal Exchange show a 
decrease in the case of copper and lead, the average for 
tin registered a slight advance and there was a certain 
amount of irregularity in the spelter prices compared with 
the averages for the previous month. The January 
average for cash copper (standard) dropped by 6s. 1d. and 
for three months by 5s. 3d. compared with that for 
December, whilst the settlement price was 5s. 10d. down. 
In the case of electrolytic there was a reduction of 10s. 
and of wire bars 9s. 2d., the average for best selected 
being 8s. 1ld. lower than in December. The average for 
cash tin, however, was 9s. 9d. better and for three months 
lls. 6d. higher, the settlement being £1 0s. 11d. above that 
for December. The poor conditions which ruled during 
January in the lead market are reflected in a fall in the 
average price for shipment during the current month of 
lls. 5d. compared with the December figure and of 10s. 8d. 
for shipment in the third following month, the mean being 
lls. down. The average settlement price was Ils. 1ld. 
lower than in December. In the case of spelter the average 
quotation for shipment in the current month was 7d. lower 
than in December and for shipment in the third following 
month 6d. higher. The mean was the same as in December 
and the average for settlement 6d. lower. The following 








demand from this source cannot be expected to make up 





depression, which was chiefly the result of the want of 





are the official average quotations for January :— - 

StranDaRp Copper ... Cash (mean) . £43 3 3yy 
3 Months (mean) . £43 8 1044 
Settlement... . £3 3 5 
ELectTrotytic CopPpER (mean) ... ... ... £48 18 Ib 
Evecrrotytic Copper WrrE Bars... ... £49 7 4¢ 
B.S. Coprer (mean) Pe es eee 
STanDaRD TIN... Cash (mean) ... ... £215 11 432 
3 Months (mean) ... £216 2 7% 
Settlement ...... £215 11 8 

For shipment the current month 
(mean) £14 10 8y, 

Leap ) For shipment the third followi ing 
month apes be wt £14 14 103 
MOR ce <et. @ 200 QS ede. £14 12 9h 
Settlement ... £14 10 4% 

For shipment. ‘the current month 
(mean)... £13 13° 74 

SPELTER j For shipment the third d following 
month (mean) ... £13 17 8% 
Mean EY AT ee aie: Le By 
| Settlement nieiaa Gahan £12 13 6: 
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from Associated British Steelmakers. 


Current Prices for Metals and Fuels 


Makers’ official home trade price, per ton, delivered buyers’ stations. 





* Joists, Sections, Bars and Plates are subject to a rebate of 15s. to home users purchasing only 


t Export prices are for Empire Markets ; for other Markets British quotations conform to Cartel prices. 





PIG IRON. STEEL (continued). 
Home. Export. *Home. tExport. 

Foundry home prices, except for Scotland, less rebate of 5/— £s. d. £ s. d. 

(D/d Teesside Area.) GuLascow anp Districr— 

N.E. Coast— £8. d. £8. d. Angles 10 8 0 10 0 0 
Hematite Mixed Nos. ... 6 0 0... — Tees... 11 8 0 11 0 0 
No. 1 6 > &.... 5 15 0 Joists 10: SOs 10 0 0 
Greed Channels.. ; 10°13 0: :.. 10 5 0 
Sle ae 5 2 0 526 Rounds, Sin. ani we AES" OB. ll 0 0 
No. 3 G.M.B.... 419 0... 5 0 0 oo ORR cn Sa, BF. Eh 
No. 4 Foundry he wer ts sk Flats, Sin. and under nse: ek RS OB... ll 0 0 
Basic Bs 412 6 he Plates, fin. (basis) 10 10 6... 10 2 6 
een | ae 1015 6.. 10 7 6 

Mipuaupe— ; a ll 0 6.. 10 12 6 

Staffs— (Delivered to Black Country Station.) eae. Te ie be 1017 6 
North Staffs. Foundry... 5 1 0... ... — jin. to and =a 
» » Forge 418 Otof5 0 0 i ot, per aq. ft. (8-G.)... 11 12 6 .. 11 12 6 
Basic... ... -.. 412 6... “ Boiler Plates, jin... ll 8 0.. 11 12 6 
Northampton— Soura Wares AREA— £ os. d. £ 8. d. 
Foundry No. 3 ie Wee Boeeiae — Angles 2) ee: 10 0 0 
Forge 415 6to #417 6 vor Tees... Ee bs ae 11 0 0 
Derbyshire— Joists 10 8 0O.. 10 0 0 
No. _— BB Binns — Channels.. 1013 0.. 10 5 0 
Forge : 418 Otof5 0 0 Rounds, Sin. ial up a8 ll 0 0 
ScoTrtanp— 9 under 3in. 11 15 Of... ll 0 0 
ager furnaces 6 0 6.. Saas Flats, 5in. and under ... 11 15 Of... ll 0 0 
No. 1. Foundry, ditto... 5 8 0.. aes Plates, jin. (basis) 1013 0... 10 2 6 
No. 3 Foundry, ditto ... 5 5 6.. — » Yin... -.. 1018 0.. 10 7 6 
Basin, djd- 2... na? 2 12 Oy x. _ » din. 1l 3 0.. 10 12 6 

N.W. Coast— (8 0 Gd/d Glasgow - a. ARBs way 8 
Hematite Mixed Nos. ...46 6 0 ,, Sheffield Un. jin. to and incl. 

‘6 12 © ,, Birmingham 6 Ib. per sq. ft. (8-G.)... 11 12 6 11 12 6 

— = TRELAND—F.0.Q.— BELFAst Rest or IRELAND: 

£ s, d. £ s. d. 
EE TRON. Angles ie 286... 1015 6 
ome. Export. 

Lanes. anD Yorks.— 2d. e924 ~— Sipe Ber Mies es 
Crown Bars san Ee a, ns _— Joiats 40,13 @ .. 16 6 
inet Bata 1215 0.. =i. Channels... . - 1018 0O.. 11 O 6 

Rounds, Sin, bedi Sn REE O.: 11 15 6 

MipLanps— oe under 3in. osvae ee SQ. 12 2 6 
Crown Bere ... ... =. 12 5: 0.. a Plates, jin. (basis) 1015 6 .. 10 18 0 
Marked Bars (Staffs) ae es OA — » fin. ... ; ae ae Ga 1l 3 0] 
No. 3 Quality ~~ 8 —_— fin. ee: ae ak 1l 8 0| 
No. 4 Quality... oe RE ED -- ae eee liz 6.. 1210 0} 

ScoTLanD— Un. in. to in. dont. 11123 6. 11 12 6 | 
Crown Bars a2. B @<. 25 0 ¢ Rounds and Flats tested quality ; sete 3s. less. 
a: ee se tinailes OTHER STEEL MATERIALS 

N.E. Coast— Home. Export, f.0.b. 
Crown Bars eo: oe 5 Se 12 5 0 Sheets... £s.d. £ s. d. 
Best Bars eves pari : 5 | Ok Be 12 15 0 11-G. and 12-G.,d/d 13 15 0 
Double Best Bars . ae 26.0... 13 5 0 13-G., d/d ... iy 3 4 11-G. to 14-G. 12 10 0 

P NORTHERN IRELAND AND FREE StaTE— 14-G. to 20 G., d/d ...14 10 0 15-G. to 20-G. 1215 0 
Crown Bars, f.o.q.... RA ey eee — 21-G. to 24-G.,d/d ...14 15 90 21-G.to 24-G. 13 0 0 
———— - ———> 25-G. and 26-G.,d/d 15 10 0 25 and 26-G. 13 15 0 
STEEL. South Africa, Rhodesia, Nyasaland, £14; Canada, £14 12s. 6d., 
*Home tExport. f.o.b. basis. Irish Free State, £14 15s., f.0.q., 4-ton lots. 

LONDON AND THE SouTH— £s.d. £ s. d.| The above home trade sheet prices are for 4-ton lots and over; 
Angles 1010 6.. 10 0 0 2-ton to 4-ton lots, 7s. 6d. per ton extra; and under 2-ton 
Tees... . BE ite -@:. 11 0 0 lots to 10-cwt., £2 per ton extra. 

Joists 10 10 6.. 10 0 Oj Galvanised Corrugated Sheets, basis 24-G.— 
Channels... 10 15 6.. 10 5 0 Home. £s. d. 
Rounds, 3in. and up 1110 6... ll 0 0 4-ton lots and up ... 17 6 0 
* under 3in. 11 17 6... ll 0 0 2-ton to 4-ton lots 17 12 6 
Flats, under 5in. ... 11 17 6$... ll 0 0 Under 2 tons mes? 18 17 6 
Plates, jin. (basis) 1015 6.. 10 2 6 Export: India, £15 15s. ‘oils Sik. Free State, £17 5s., 
e frin. ... ¥ a: eB 7.8 f.o.q.; General, £15 15s., f.0.b., 24-G. basis. 
as din. ... a Se Yee 10 12 6} Try-PLaTEs— 
» in.. 32 10.6 .. 10 17 6 20 by 14 basis, f.o.b., Bristol Channel Ports, 20s. 3d. 
Un. jin. to er, Roa Tin-plate Bars, d/d Welsh Works, £7 5s 
6 lb. per sq. ft. (8-G.)... 11 12 6 .. 1l 12 6} BrtteTs—100-ton lots and over, 35 to 100 tons, 5s. extra; less 
Boiler Plates, jin.... 1113 0O.. 11 12 6 than 35 tons, 10s. extra. £ad 

Nortx-East Coast— £ s. d. £s.d Soft (up to 0-25% C.), untested 4:54. 
Angles 10 8 0.. 10 0 0 ” ” tested ... 712 6 
Tees... ie oe tae ll 0 0 Basic (0-33% to 0-41% C.) tas 717 6 

r Pt 10 8 0.. 1 0 0 » Medium (0-42 to 0-60% C.) 810 0 
Channels... ... ... 10 13 0.. 10 5 0 » Hard (0-61%to 0-85% C.) . 4.0 
Rounds, Sin. ani ees! Ga ee eee 11 0 0 ” » (0°88% to 0-99% C.) 910 0 

under 3in. 11 15 Of... ll 0 0 » _» (over0-99%C.)_ ... 10 0 0 
Plates, jin. ate) 1010 6.. 10 2 6 Rails, Heavy, 500-ton lots, f.o.t. 910 0 
ag ae ay ee 8 10 7 6 » Light, f.0.t.. vee ane 810 0 
a din. ... ee ee a 10 12 6} — 
a fin. ... be BS. 10 17 6 FERRO ALLOYS. 
Un. fin. to end ‘ined. Tungsten Metal Powder 4/9} per Ib. (nominal) 
6 Ib. per sq. ft. (8-G.)... 11 12 6... 11 12 6) Ferro-Tungsten 4/8 per Ib. (nominal) 
Boiler Plates, jin.... gee Et... 11 12 6 Per Ton. Per Unit. 
Miptanps, AND LeEps AND DisTRIcT— Ferro-Chrome, 4 p.c. to 6p.c. carbon... £23 10 0 7/6 
£ s. d. £ s. d. * 6 p.c. to 8 p.c. £23 5 0 7/6 
Angles a a 10 0 0 a 8 p.c. to 10 p.c. ... £23 5 0 17/6 
Tees...  : oa Se ee 11 0 0 en Max. 2 p.c. carbon £36 0 0 1)1/- 
Joists a: 3.6 .. 10 0 0 ~ » ILp.c. carbon £38 56 0 IIl/- 
Channels.. ‘ 1013 0... 10 5 0 ” +» 0-5 p.c. carbon £41 0 0 12/- 
Rounds, Sin. dindkn up a: B26 a: 6s » carbon-free 10d. per Ib 
» under 3in. 11 16 Of... 11 0 0 Metallic Chromium : 2/5 per Ib. 
Flats, 5in. and under ... 11 15 Of... 11 0 0} Ferro Manganese foci, 16 pa. £16 15 0 home 
Plates, jin. (basis) 10 13 0... ee ie » Silicon, 45 p.c. to 50 p.c. ... £1210 Oscale 5/-p.u 
ee fyin. ... - 1018 O.. 10 7 6 - ie 75 p.c. = £17 0 Oscale 6/-p.u 
jin. Gai 3 Se pe 10 12 6| ,, Vanadium ... 14/- per Ib. 
ie fein. .. ay) tee ee ee 10 17 6 » Molybdenum . 4/10 per lb. 5/- forward 
Un. in. to and ‘ine. Titanium Geibbenstves) 9d. per Ib. 
6 Ib. per sq. ft. (8-G.)... 11 12 6.. 11 12 6 Nickel (per ton) £185 to £190 per ton 
Boiler Plates, jin.... . -10.. 6 11 12 6} Cobalt 8/6 to 8'9 per Ib. 























NON-FERROUS METALS. 





Diesel Oil 


(Official Prices, February 1st.) 
CorPeR— 
Came sis ibs £42 16 3to £42 17 6 
Three Months ... £43 2 6tof43 3 9 
Electrolytic £48 5 Oto #i9 5 0 
Best Selected Ingots, ald Bir- 
mingham £49 0 0 
Sheets, Hot Rolled £78 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) ... 123d. 123d. 
»  Brazed (basis) 123d. 123d. 
Brass— 
Ingots, 70/30, d/d Birmingham £38 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 114d. 11}d. 
»  Brazed 1344. 134d. 
Tax— 
ARIE Eo? ee sess . £216 0 Oto £216 5 0 
Three Months ... . £214 15 Oto £215 0 0 
SPELTER— 2 
Cash ... £13 12 6to £13 13 9 
Three Months ... £13 18 9to £14 0 0 
Leap— 
NEMMED ahs Aicas a oes £14 8 9to £1410 0 
Three Months ... £14 13 9to £14 15 0 
Aluminium Ingots (British) ... £94 (net) 
FUELS. 
SCOTLAND 
LANARKSHIRE— 

(f.0.b, Grangemouth)— Export. 
Navigation Unsecreened 18/6 
Hamilton Ell 18/6 
Splints 19/- to 19/6 

| AYRSHIRE— 
(f.0.b. Ports)}—Steam ... 16/9 to 17/- 
| FIFESHIRE— 

(f.0.b. Methil or Burntisland)— 

Prime Steam . wa abe 17/6 to 18/- 
Unscreened Stetigntion 18/6 
LorHtans— 

(f.0.b. Leith)—Hartley Prime.. 17/6 
Secondary Steam ... ‘is 16/9 
ENGLAND 

SoutH YorkKsHIRE, DoncasteR— 
Steam Hards... 19/- to 20— 
Washed Smalls 15/6 to 16/6 
NORTHUMBERLAND, NEWC4STLE— 
Blyth Best 18/6 
rn 17/- to 17/6 
» Best Small ... 17/- 
Unscreened 17/— to 18/- 
DurHamM— 
Best Gas... ... 19/3 to 19/44 
Foundry Coke 27/~ to 28/- 
CaRDIFF— SOUTH WALES 
Steam Coals : 
Best Admiralty Large ... 23/6 
Best Seconds ei kee 23/- to 23/6 
Best Dry Large 23/- to 23/6 
Ordinaries 23/- 
Bunker Smalls 16/— to 17/6 
Cargo Smalls ... 15/6 to 16/- 
Dry Nuts 27/6 to 28/- 
Foundry Coke 31/— to 42/6 
Furnace Coke 29/- 
Patent Fuel ... 25/6 
SwanszEa— 

Anthracite Coals : 

Best Large : 38/— to 41/- 
Machine-made Cobbles... 41/- to 45/6 
Nuts es 40/- to 45/- 
Beans 33/— to 38/6 
Peas x 26/- to 30/— 
Rubbly Citi. 15/- to 16/- 

* Steam Coals: 
Large Ordinary 22/6 to 24/6 

FUEL OIL. 
Inland consumption : contracts in bulk. 
Exclusive of Government tax of 1d. per gallon: and 9d. per 
gallon on oil for road vehicles. 

Ex Ocean Installation. Per Galion. 

Furnace Oil (0-950 gravity) 39d. 
4}d 
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French Engineering Notes 


(From our own Correspondent in Paris) 
National Scientific Research 

W3iILe there has never been a want of scientific 
research workers the laboratories were, until within quite 
recent times, so inadequately equipped that a national 
appeal was made for funds to make up for the deficiency. 
The result of that appeal was to extend the scope of labora- 
tory research carried on largely by private workers, among 
whom was Senator Breton, who founded and directed the 
laboratories at Belleville, near Paris, where work had 
begun during the war and was subsequently extended 
to all phases of applied science and invention affecting 
industry and national defence. It was here that the 
first powerful electro-magnet for research work was 
installed, as well as models for testing new forms of arch 
dams following upon the failures of solid dams in Algeria 
and elsewhere. For many years the State has been 
developing and extending laboratories for its different 
techn.cal services, and some of them, such as that for 
the building trades and public works, to the cost of which 
the contractors’ associations largely contributed, are 
among the largest and best equ pped of their kind. The 
need for organising and co-ordinating all this work in 
the interests of national defence and national economy 
led to the creation in May last year of a Centre National 
de la Recherche Scientifique Appliquée. It was not until 
September that the Nationa! Centre began to take definite 
shape, when the urgent necessity of bringing the country’s 
entire scientific resources to the service of national defence 
hastened the work of organisation. The object of the 
Centre is to link up all the scientific services for a rapid 
solution of problems in accordance with a general pian. 
The detailed preparation of the work to be done will 
be in the hands of the recently constituted High Com- 
mittee of Co-ordination, with the assistance of a number 
of specialised committees composed of technicians 
qualitied to deal with particu'ar probiems. The National 
Centre is responsible for the execution of plans prepared 
by the High Committee of Co-ordination and its specialised 
committees, with indications of the laboratories in which 
the work shou'd be carried out. Recourse may be had 
to outside laboratories which may be found better suited 
for dealing with certain probiems than are those of the 
State. There has been an impression that this national 
organisation may have the effect of creating a State 
monopoly of scientific research work. It is feared that 
a withdrawal of State subsidies and support from private 
laboratories will have the effect of lessening their umport- 
ance and activities. But one object of the National 
Centre is to assist and encourage all laboratories of real 
utility, and to create new ones, if necessary, while the 
specialised committees under the High Committee of 
Co-ordination have powers to bring within their ranks 
ou s.de specialists. At the moment, probiems of national 
defence are given precedence over everything else, but 
industrial necessities are of scarcely less importance at 
a time when it is believed that trade can only be developed 
by the application of science to industrial production, 
particularly in the way of lowering costs, improving 
quality, and creating new and special products. 


Machine Tools 


The production of machine tools in France has 
been stéadily increasing, but machines other than normal 
types are imporied, and French makers are unabie to 
embark upon thew construction unless they are assured 
that it is justified by the home requirements for special 
machines and by the probability of their being able to 
keep the business in their own hands. An attempt is 
now being made to obtain a detailed statement of ail the 
machine tools used in France, with particulars of their 
condition, and the probable future requirements of users, 
so that makers wiil be able to ascertain what is likely 
to be the demand for different types of machines over long 
periods. This survey is already being done by the Ministry 
of National Economy with respect to the State arsenals 
and factories, and it is hoped to extend this stocktaking 
of machines all over the country and to induce users to 
group orders, as far as possible, for ordinary types of 
machines. It is also proposed to create an identity 
plate for machine tools, and to offer fiscal rebates to 
users who renew their machine tools with others of French 
manufacture. 


Electrical Production 


Two problems of electrical production that are 
always kept in mind are the variable character of hydro- 
electric supplies and the utilisation of the maximum 
possible quantity of hydro-electrical energy with a 
view to freeing the country from dependence on foreign 
coal. In the former case, supplies vary inversely in the 
Alps and the Massif Central, the glacier production being 
at its peak in the summer and that of the Massif Centrai 
in the winter, and their respective contributions to the 
total electrical production are 40 and 13 per cent. The 
Pyrenees and other supplies are fairly steady all the year 
round, and bring the percentage of hydro-electric produc- 
tion up to 69, leaving 31 per cent. for thermal electric 
supply stations. The production of hydro-electric energy 
during the first ten months of 1938 was 10,988 million kWh. 
On account of the general financial depression most of 
the construction of dams and power stations was slowed 
down or suspended, and last year, when the problem of 
national economy became acute, the Government made 
an effort to carry out immediately the programme of 
hydro-electric development. Its credits were supple- 
mented by the electrical industry advancing 30 million 
francs to finance the work. As the scheme for electrical 
production and its distribution over the whole country 
could only be carried out under the control of one body, 
the Superior Council of Electricity was constituted m 
1935, and that body has now been enlarged and its powers 
widened by a new statute appointing ninety members, 
representing in equal numbers the general interests of 
the nation and those of electricity consumers and the 
electrical ‘industry. Nothing can be done with any 
aspect of electrical production and distribution without 
consulting the Superior Council, which submits all pro- 
posals approved by it to the Minister of Pubhe Works. 





British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are pri in italics. 

When an abridgment is not illustrated the Specification is 
without drawings, 

Copies of Specifications may be obtained at the Patent Office, 
Sales Branch, 25, Southampton Buildings, Chancery Lane, W.C.2, 
le, each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is date of the acceptance of the 
complete Specification. 








PUMPING AND BLOWING MACHINERY 


497,476. June 15th, 1937.—Recrprocatinc Pumps, Cecil 
Wheatley Stancliffe, of 130, Bush House, Aldwych, London, 
W.C.2; and Winget, Ltd., Rochester, Kent. 

This invention relates to an improved form of reciprocating 
pump suitable for use by contractors and others to remove 
water from excavations and for similar purposes. The pump 
has a bottom member comprising a circular plate A of dished form 
with a surrounding cylindrical flange. An inlet passage B is 
formed in the centre of the plate and an outlet passage C is pro- 
vided by a hole formed in the plate to one side of ite centre. The 
plate is mounted on a casting formed with chambers D and E 
separated by a partition. D communicates directly with the 

assage C and is provided with an inlet. E communicates at 
one end directly with the outlet passage C and at the other end 
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has an outlet closed by a flap valve. The pump upper member 
F comprises a cylindrical portion, of the same external diameter 
as the rim. It has a central boss projecting on its upper side 
and by a connecting-rod fixed to the boss it is reciprocated 
by any suitable means. The upper and lower members of the 
pump are connected together by an annular member G of 
resilient material, such as rubber. A ring H of rubber or similar 
material is inserted in the open channel of the diaphragm G and 
serves to prevent its collapse resulting from pressure of fluid in 
the pump. When F,jis raised water is drawn into D and passes 
through B into the space between A, F, and the ring G. As F is 
forced down the valve in B closes and water is forced through C 
into E and passes on past the non-return valve in E.—December 
15th, 1938. 


DYNAMOS AND MOTORS 


497,403. June 18th, 1937.—E.uecrric Motors, The British 
Thomson-Houston Company, Ltd., Crown House, Aldwych, 
London, W.C.2. 

This invention relates to the arrangement of the primary 
windings of pole-changing three-phase induction motors. 
According to one well-known arrangement, each phase winding 
is divided into two parts and cross connected so that the pole 
numbers and speeds can be varied in the ratio of 1:2. To 
obtain tolerable working and starting ratios in such motors it is 
known to connect the windings either in star or in delta or in 
parallel current circuits. In the case of motors for fans or 
impellers the power drops as the cube of the speed, and these 
connections do not suffice, because the gradation which is thus 
rendered possible is too coarse. According to the invention, 
these drawbacks are removed by dividing each phase of the 
primary winding into two parts with the mid-point of the 
winding connected to one end of the preceding winding, the 
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arrangement of connections being such that for one number of 
poles the supply phases are connected to the free ends of the 
windings to provide a mixed star-delta connection, whilst for a 
second number of poles the supply phases are connected to the 
mid-points of the windings and connections are made from one 
to the other end of each winding to provide a delta connection 
with two half-phase windings in parallel in each limb. This 
permits of a refinement of the gradation which results in favour- 
able values both in starting and under load and moreover has 
the advantage that only six terminals are required. The inven- 
tion is shown diagrammatically in Figs. 1 and 2, in which U, V, 
W represent three phases of the motor primary winding and 
R, 8, T a supply network. The mid-points of the windings are 
connected to one end of the preceding winding, the mid-point 
of the winding U being connected to one end of winding W, and 
soon. Fig. I shows the mixed star-delta connection, which is 
employed to advantage for the larger number of poles (i.¢., low- 
speed connection). The free ends of the windings U, V, W are 
connected to the phases R, 8, T respectively. Fig. 2 illustrates 
a delta connection with the simultaneous employment of 





parallel current circuits, which is used to advantage for the 
smaller number of poles (i.e., high-speed connection). The 
supply phases are connected respectively to the mid-points of 
the primary windings, which themselves are overbridged by a 
connection from one end to the other.—December 19th, 1938. 


TRANSFORMERS AND CONVERTERS 


497,162. August 19th, 1937.—ImpPROVEMENTS IN ELECTRIC 
TransrorMERs, The British Thomson-Houston Company, 
Ltd., Crown House, Aldwych, London, W.C.2; and Paul 
Mathews, 7, Elsee Road, Rugby. 

This invention relates to electric transformers adapted to 
produce a substantially constant output voltage with an input 
voltage which varies within predetermined limits. The primary 
winding A of the transformer is wound on one outer limb of a 
three-limbed coré B, the other outer limb of which carries the 
secondary winding C. the third central limb containing an air 
gap D. The secondary winding C is connected in series with an 
auxiliary winding E on the limb on which the primary winding A 
is wound. The auxiliary winding E is so connected to the 
secondary winding C that the voltage induced in it opposes the 
voltage induced in the secondary winding C. The limb on which 
the secondary winding C is wound and the adjacent portions of 
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the core are of reduced cross section, whereby this portion of the 
core operates in a saturated condition over the range of primary 
voltage in which the secondary voltage is to be maintained sub- 
stantially constant. When the supply voltage rises the flux in 
the primary winding A PY rere increased, while that 
in the secondary winding C is increased to a considerably less 
extent owing to saturation in the portion of the core which is of 
reduced cross section. The saturation of this portion of the core 
causes most of the additional flux to be by-passed through the 
central limb across the air gap. At the same time, the bucking 
voltage across the auxiliary winding E is increased so as to 
neutralise practically completely such rise in voltage as has 
taken place in the secondary winding. On a fall of primary 
voltage the process is reversed so that by properly centring the 
mean voltage and correctly proportioning the air gap and turn 
ratios the result desired is obtained.—December 14th, 1938. 


BUILDING 


497,593. June 2Ist, 1937.—TEsTING THE PROPORTIONS OF 
ConcrETE, Winget, Ltd., and Cecil Wheatley Stancliffe, 
both of the company’s address, Rochester, Kent. 

In the manufacture of concrete, particularly by mechanical 
mixers, it is always a matter of some difficulty to ensure that 
uniform mixing has taken place throughout the batch. The 
concrete as it comes from the mixing machine or platform in the 
case of hand mixing is wet, and in this invention a sample of 
this wet mixture is taken and subjected to a sieve analysis. A 
number of graded sieves A, B, C (Fig. 1) are supported one above 
the other in a cradle D suspended from a spring balance. D isset 
within a transparent container E, which is filled with water. 
In order that the approximate cement ratio may be determined 
the base of the container is reduced in section and is 
graduated at F to give quantities of cement by weight or by 
volume. A spring is provided by which the cradle may be 
agitated in order to separate the constituents of the mix placed 
therein. In using the apparatus a known quantity of concrete 
forming the sample is placed in the top sieve (which is the 
coarsest) and E is filled with a known weight of water. D is then 
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agitated in the water until the aggregates and the sand have 
been shaken down to the appropriate sieves and the cement 
(with any sand which is sufficiently fine to pass the finest sieve) 
has been washed off as far as practicable into the water in the 
container. When the agitation is stopped the cement settles 
into the graduated portion F of the container and its volume 
in a saturated state can be read. The calibration may be made 
so as to give directly the equivalent dry weight of cement. By 
weighing the cradle with the sieves empty and with one, two, 
and three sieves respectively containing wet sieved aggregate, 
the weight of aggregate of each grade may be calculated. By 
placing a known weight of water in the container and then 
weighing the latter containing the cement and water from the 
mixed sample the amount of cement and water of the sample 
may be calculated. Another arrangement of the device is 
shown in Fig. 2. In this arrangement the sample is placed in A, 
the first of a series of cylindrical sieves, and agitated in the wster 
by means of a handle B. The proportions of the mix are ascer- 
tained in a similar way to the previous method described.— 
December 21st, 1938. 


MISCELLANEOUS 


497,717. June 23rd, 1937.—Sror Grars, Bush Radio, Ltd., 
Film House, 142-150, Wardour Street, London, W.1; and 
William Thompson Deuchrass, 28, Derwent Avenue, 
London, 8.W.15. 

This invention has for its object the construction of an 
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improved t of stop by the am of which a spindle or other 
moving pak ot a ee ot be caused to rotahe through a 
predetermined number of revolutions and to be definitel, 
arrested at the exact termination of the rotation di 
Inte: between a driving shaft A and the driven shaft B is 
a crown clutch C. The spindle D driven by C drives by gears of 
different ratio two dished discs E and F, the edges or rims of which 
lie flush with each other and have each a single ratchet notch cut 
in them, as indicated at G. Resting, under spring pressure, on 
both the edges of the two discs is the pawl-like end H of a lever I, 
which can only be pressed into the two ratchet notches when 
































they, on the rotation of the two dises,E and F at differing speeds 
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come into line with each other and pass together under the 
lever extremity. When the lever falls into the two notches it 
serves to move the-sliding and driven member J of C out of 
engagement with the driving member of the clutch, thus 
stopping the rotation of the driven spindle and, at the same 
time, by acting as a pawl or indexing finger to both the differ- 
entially driven dises, serving to check the spindle at a definite 
point in its rotation. The stop lever I is preferably provided 
or mechanically linked with a handle which, on manipulation so 
as to raise the pawl end of the lever, restarts the gear. The 
ratio between the gears driving each of the two controlling discs 
may be alterable by variable gears or by the introduction of 
interchangeable wheels of differing tooth numbers.—December 
23rd, 1938. 








Forthcoming Engagements 





Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to not 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





Bradford Engineering Society 
Monday, Feb. 6th.—Technical College, Bradford. ‘* Develop- 
ment in Aeroplane Design and Performance,” S. F. Benson. 
7.30 p.m. 
Chartered Surveyors’ Institution 
Monday, Feb. 6th.—12, Great George Street, Westminster, 
Sf Sis Problems of Valuation as Affected by Modern 
Legislation,” Colonel F. 8. Hammond. 6.30 p.m. 
Diesel Engine Users Association 
Wednesday, Feb. 8th—Caxton Hall, Westminster, 8.W.1. 
“The Design and Construction of Alternators for Coupling 
to Diesel Engines,’’ W. R. Holland and F. Fitchett. 5 p.m. 


Faraday House Old Students’ Association 
To-day, Feb. 3rd.—Thames House Restaurant, Milibank, 8. W.1. 
Annual dance. 8 p.m. 
Fuel Luncheon Club 
Thursday, Feb. 9th. —Connaught Rooms, Great Queen Street, 
Kingsway, W.C.2. ‘‘ Explosions in Coal Mines,” R. V. 
Wheeler. 12.40 p.m. 
Finsbury Technical College Old Students’ Association 
Saturday, Feb. 18th.—Trocadero Restaurant, Piccadilly, 
Annual dinner. 6.30 for 7 p.m. 
Glasgow University Engineering Society 
Thursday, Feb. 9th.—Engineering Department, The University, 
Glasgow. ‘‘ Marine Steam and Diesel Main Machinery,” 
G. R. Hutchinson. 7.30 p.m. 
Illuminating Engineering Society 
14th.— Research Tid Hoste of the British 
** Research on 
ight, ” H. Warren 


W.1. 


Tuesday, Feb. 
Thomson-Houston Company, Ltd., Rugb; 
the Production and Utilisation "of 
(whole-day visit). 


Institute of Fuel 
Tuesday, Feb. 7th.—N.W. SECTION : The Engineers’ Club, 
Albert Square, Manchester. ‘“ Pitch as a Fuel,” R. B. 
Robinson. 7 p.m. 


Thursday, Feb. 9th.—Geological Society’s Rooms, Burlington 
House, Piccadilly, W.1. ‘‘The Aerodynamics of the 
Domestic Open Fire-place,” P. O. Rosin. 6 p.m. 

Monday, Feb. 13th—E. Mriptanp Section: Welbeck Hotel 
Lecture Hall, Nottingham. ‘“‘ Oil Well Engineering,” O. E. 
Dickinson. 7.30 p.m. 

Tuesday, Feb. 14th—S8. Wates Section: Royal Metal 
Exchange, Fisher Street, Swansea. ‘‘The Modern Portable 
Gas Producer,” B. Goldman and N. Clarke Jones. 6 p.m. 


Institute of Marine Engineers 


To-day, Feb. 3rd.—Junton Section: Technical College, 
Sunderland. ‘‘ High-speed Diesel Engines,’ J. Calder- 
wood. 7.30 p.m. 


Thursday, Feb. 9h.—JuNion Secrion.—Engineering Dept. 
The University, Glasgow. ‘‘ Marine Steam and Diesel 
Main Machinery,” G. R. Hutchinson. 7.30 p.m. 


Tuesday, Feb. 14th.—85-88, The Minories, E.C.3. ‘Joints 
for Steam Pipe Lines,’ F. J. Cowlin and J. P. Chittenden. 
6 p.m. 


Borough Polytechnic, 
“Induced and Forced Draught 


Thursday, Feb. 16th.—Juntor SEcTION : 
Borough Road, §8.E.1. 
7,30 p.m. 


Fans.” 





Institute of Metals 

Thursday, Feb. 9%h.—Lonpon LocaL Sxcrion: S8.M.M.T. 
Rooms, Hobart House, Wilton Street, 8.W.1. ‘“* Tin—Its 
Extraction and Uses,” D. J. Macnaughtan. 7.30 p.m. 

Tuesday, Feb. 14th—Swansea Locat Section: Y.M.C.A., 
Swansea. ‘Tin Recovery from Waste Materials,” A. O. 
Thomas. 6.30 p.m. 

Monday, Feb. 20th.—ScortisH Locat Section: 39, Elmbank 
Crescent, Glasgow. ‘“‘ Automobile Construction in Terms 
of Light Alloys,” L. H. Pomeroy. 7.45 p.m. 


Wednesday, Feb. 22nd.—SHeEerrietp Loca SECTION : The 
University (Applied Science Dept. ), St. George’s Square, 
Sheffield. ‘‘ Metals of High Purity,” C. H. Desch. 7.30 p.m. 


Institute of Transport 
Monday, Feb. 13th.—Inst. of Electrical Engineers, Savoy Place, 
Victoria Embankment, W.C.2. ‘‘ The Interavailability of 
Tickets by Rail, Road, Sea, ‘and Air,” J, ©. Chambers. 
5.30 p.m. 
Tuesday, Feb. 21st.—Inst. of Electrical Engineers, Sav oy Place, 
Victoria Embankment, W.C.2. “The ration and 


Control of a Road Haulage Undertaking,” . 8S. Nicholl. 
6 p.m. 
Institution of Automobile Rasineera 
Tuesday, Feb. 7th.—Inst. of Mechani i Storey’s 





Gate, Westminster, S.W.1l. “ - testa Valve Engines,” 
A. H. R. Fedden. 7.45 p.m. 

Wednesday, Feb. 8th—Derspy GrapuatTes: Technical College, 
Green Lane, Derby. ‘‘ Ride Developments of Motor Cars,”’ 
A. F. Martindale. 7.30 p.m. Liverpoon CENTRE : The 
University (Engineering Department), Liverpool. ‘‘ The 
Modern Car from the Owner-driver’s Point of View,’ G. 
Smith. 7 p.m. 

Thursday, Feb. 9th.—BristoL CENTRE : 
Technical College, Unity Street, Bristol. 


Merchant Venturers’ 
* Sleeve Valve 


Engines,” A. H. R. Fedden. 7 p.m. 

Monday, Feb. 13th—Derey CrntRE: Rolls-Royce Staff 
Canteen, Nightingale Road, Derby. “Sleeve Valve 
Engines,” A. H. R. Fedden. 7.30 p.m. 


Tuesday, Feb. 14th.—Coventry Centre: King’s Head Hotel, 
Coventry. “ Factory Experimental Work fond its Equip- 
ment,” A. G. Booth. 7.30 p.m. 

Wednesday, Feb. 15th—Leeps CENTRE: Metropole Hotel, 
Leeds. ‘‘ Factory Experimental Work and its Equipment,’ * 
A. G. Booth. 7.15 p.m. 

Monday, Feb. 20th—Gtascow CENTRE: 39, Elmbank Crescent, 
Glasgow. “‘ Automobile Construction in Terms of Light 
Alloys,” L. H. Pomeroy. 7.45 p.m. 

Tuesday, Feb. 21st.—BrirmincHam Centre: James Watt 
Memorial Inst., Great Charles Street, Birmingham. 
“Valves and Valve Seat Technique for Automobile and 
Aero-engines,” F, R. Banks. 7.30 p.m. Lutron CENTRE : 
George Hotel, Luton. ‘‘ Factory Experimental Work and 
its Equipment,” A. G. Booth. 7.30 p.m. 


Friday, Feb. 24th—Suerriztp CENTRE: The University, 
Sheffield. ‘‘ Unification of Body and Chassis,” W. Swallow. 
7.30 p.m. 


Institution of Chemical Engineers 
Friday, Feb. 17th.—Hotel Victoria, Northumberland Avenue, 
W.C.2. Annual corporate meeting. Presidential address, 
Dr. W. Cullen, 11 a.m., ‘‘ Some Contributions of Chemistry 
and Chemical Engineering to Steam Generation,” G. W. 
Hewson and R. L. Rees. 2.15 p.m. Annual dinner. 7 for 


7.30 p.m, 
Institution of Civil Engineers 

Monday, Feb. 6th.—Inst. of Electrical Engineers, Savoy Place, 
Victoria Embankment, W.C.2. oint meeting with 
I. Mech. E. and I.E.E. ‘“‘ The Preparation and Giving of 
Expert Evidence,” J. H. Rider. 6.30 p.m. 

Tuesday, Feb. 7th.—Great George Street, Westminster, S.W.1 
‘* Some Experiments on the Lateral Oscillation of Railway 
Vehicles,’”’ R. D. Davies; and ‘“ The Vertical Path of a 
Wheel Moving Along a Railway Track,” C. E. Inglis. 
6 p.m. NEWCASTLE-UPON-TYNE Assoc.: Mining Institute, 
Westgate Road, Newcastle-upon-Tyne. ‘‘ Construction of a 
New Quay at the Lock Entrance, Albert Edward Dock,” 
R. B. Porter. 7.30 p.m. 


Wednesday, Feb. 8th.—Roapv ENGINEERING SEecTION: Great 
George Street, Westminster, S.W.1. Address by Chairman, 
F. C. Cook. 6 p.m. Lonpon SrupeEnts’ Assoc.: Great 


George Street, Westminster, 8.W.1. ‘‘ Sewage Treatment 
Works, Bexhill-on-Sea,” J. R. King. 6.45 p.m. 

Thursday, Feb. 9%th.—Birmrncuam Assoc.: James Watt 
Memorial Inst., Great Charles Street, Birmingham. “ Flood 
Problems of the Midlands,” W. H. Haile. 6 p.m. Briston 
Assoc.: Royal Hotel, College Green, Bristol. Paper by 
H. D. Drummond. 5 p.m. 

Monday, Feb. 13th.—N. Iretanp Assoc.: Queen’s University, 
Belfast. “* Foundations,’”’ H. F. Campbell. 6.15 p.m. 
Tuesday, Feb. 14th.—Great George Street, Westminster, S.W.1- 
“The Problem of Stiffened Suspension Bridges, and its 
Treatment by Relaxation Methods,” R. J. Atkinson and 

R. V. Southwell. 6 p.m. 


Wednesday, Feb. 15th—MancuesTeR Assoc.: Literary and 


Philosophical Soc., 36, George Street, Manchester. ‘* Road 
Surfaces: Resistance to Skidding,” G. H. Hodgson. 
6.45 p.m. 

Friday, Feb. 17th.—Gutascow Assoc.: 39, Elmbank Crescent, 
Glasgow. ‘‘ Dugald Clerk and the Gas Engine: His Life 
and Work,” W. A. Tookey. 7.30 p.m. 


Institution of Electrical Engineers 
To-day, Feb. 3rd.—METER AND INSTRUMENT SECTION : Savoy 
Place, Victoria Embankment, W.C.2. ‘‘ The Electrical 
Protection of Cold-cathode Luminous Discharge Tube 
Installations,’ H. M. Barlow; and ‘An Electrostatic 
Analyser for Complex Waves of Small Amplitude,” J. C. 
Prescott. 7 p.m. 
Institution of Engineers and Shipbuilders in Scotland 
Wednesday, Feb. 8th.—39, Elmbank Crescent, Glasgow. ‘“‘ Diesel 
ie a for Cargo Ships,” H. Hunter, K. O. Keller, and 
O. Stromberg. 7.15 p.m. 


Institution of Heating and bene Engineers 
Wednesday, Feb. 8th.—Inst. of Mechani s, Storey’s 
Gate, Westminster, S.W.1. ‘‘ The Wes y “Thermo-couples 
for Temperature Measurement,” Dr. Margaret Fishenden. 
2.30 p.m. Park Lane Hotel, Park Lane, W.1. Annual 
dinner. 6.30 for 7 p.m. 


Institution of Mechanical Engineers 

To-day, Feb. 3rd.—INTERNAL CoMBUSTION ENGINE GROUP: 
Storey’s Gate, Westminster, 8.W.1. “‘ Concerning Cylinder 
Bore Wear,” A. Taub. 6 p.m. 

Saturday, Feb. 4th.—LonDON GRADUATES’ SECTION : 
the Canning Town Glass Works. 2.30 p.m. 
Tuesday, Feb. Tth—E. Mtptanps Branou: University College, 
University Park, Nottingham. ‘“‘ Long-distance Telephonic 

Communication,” A. Brookes. 7.15 p.m. 

Thursday, Feb. 9th—NortH-WESTERN BranoH: Engineers’ 
Club, Albert Square, Manchester. “‘ The Control o Diesel 
Railcars, with Particular Reference to Transmissions,” 
Major W. G. Wilson. 7.15 p.m. 





Visit to 





Friday, Feb. 10th.—Informal octing. Storey’s Gate, West- 
minster, 8.W.1. ‘“‘ Brake Linings,” E. W. Sisman. 6.30 p.m. 
Monday, Feb. 13th.—WestERN pt a-eibes Merchant Venturers’ 
Technical College, Unity Street, Bristol. ‘Some of the 
Aspects and Problems of the Development of High-speed 


Craft and its Machinery,” H. Scott-Paine. 7 p.m. 
Tuesday, Feb. 14th—S. Waters Brancu: Royal Metal 
Exchange, Fisher Street, Swansea. “* The Modern Portable 


Gas Producer,” B. Goldman and N. Clarke Jones. 6 p.m. 

Wednesday, Feb. 15th.—Y ORKSHIRE bec The University, 
Sheffield. ‘‘ Oxygen and Acetylene,” C. G. Bainbridge. 
7.30 p.m, 

Thursday, Feb. 16th.—SouTHERN Brancu : University College, 
Southampton. ‘Some of the Aspects and Problems of 
the Development of High-speed Craft and its Machinery,” 
H. Scott-Paine. 7.15 p.m. 

Friday, Feb. 17th.—Storey’s Gate, Westminster, 8.W.1. Annua 
nore meeting. ‘‘The Modern Paper Machine,” W. H. 

5.30 p.m. 
Institution of Sanitary Engineers 

Friday, Feb. 10th.—Denison House, 296, Vauxhall Bridge Road, 
8.W.1. ‘* The Work of the Chemist in Relation to Sewage 
Purification and Disposal,” J. M. Wishart. 6.30 p.m. 

Institution of Structural Engineers 

Thursday, Feb. 9th.—11, Upper Belgrave Street, 8.W.1. * Recent 
Developments in Deep Ground Testing,” G. B. R. Pimm. 
6.30 p.m. 

Junior Institution of Engineers 

To-day, Feb. 3rd.—39, Victoria Street, Westminster, S.W.1. 
“The Possibilities of Soiid Fuel Fired Marine Steam Units 
for Powers up to 150 B.H.P.,” K. W. Willans. 7.30 p.m. 

Friday, Feb. 10th.—39, Victoria Street, Westminster, S.W.!. 
“The Design, Trial, and Loss of H.M. Airship ‘ R 101,’”’ 
Wing-Commander T. R. Cave-Brown-Cave. 7.30 p.m. 

Friday, Feb. l\ith.—39, Victoria Street, Westminster, S.W.1. 
* Hydraulic Couplings,” H. Sinelair. 7.30 p.m. 

Manchester Association of Engineers 


Friday, Feb. 10th. —The Engineers’ Club, Albert Square, age 
N. 


chester. ‘* Oxygen Production and its Applications,” 
G. Lingwood and H. Townend. 7.15 p.m. 
Newcomen Society 


Wednesday, Feb. 8th.—Chartered Inst. of Patent Agents, Staple 
Inn Buildings, W.C.1. “William Lewin: A Link with 
Rennie,”” H. W. Dickinson; ‘ Post Mills of the Nord,” 
R. Wailes; ‘‘Smeaton’s Engine of 1759 at New River 
Head,” E. Kilburn Scott. 5.30 p.m. 

North of England Institute of Mining and Mechanical Engineers 


To-day, Feb. 3rd.—Old Assembly Rooms, Westgate Road, New- 
castle-upon-Tyne. Annual dinner. 7.30 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 

To-day, Feb. 3rd.—Mining Institute, Newcastle-upon-Tyne. 
“Vibration Problems from the Marine Engineering Point 
of View,” T. W. F. Brown. 6 p.m. 

Friday, Feb. 10th.—GrapvuaTE SECTION : 
castle-upon-Tyne. ‘* Ships’ Deck Auxiliaries, 
7.15 p.m. 

Thursday, Feb. 16th.- 
“Special Trials of the 
6 p.m. 


Bolbec Hall, New 
” §. Cambers. 


Mining Institute, Newcastle-upon-Tyne. 
* Beacon Grange,’”’ A. Emerson. 


Railway Club 

Thursday, Feb. \6th.—Royal Scottish Corporation Hall, Fetter 
Lane, E.C.4. ‘* More About Railways-in-Law,” K. Brown. 
7.30 p.m. 

Royal Aeronautical Society 

Tuesday, Feb. 7th.—Inst. of Mechanical Engineers, Storey s Gate, 
Westminster, 8.W.1. ‘‘ Sleeve Valve Engines,” A. H. R. 
Fedden. 7.45 p.m. 

Thursday, Feb. 16th.—Inst. of Mechanical Engineers, Storey’s 
Gate, Westminster, 8.W.1. “Ignition Problems,” G. E. 
Bairsto. 6.30 p.m. 

Royal Institution of Great Britain 


Monday, Feb. 6th.—21, Albemarle Street, W.1. General meet. 


ing. 5 p.m. 

Tuesday, Feb. 7th.—21, Albemarle Street, W.1. ‘* Chemical 
Mechanics,” M. Polyani. 5.15 p.m. 

Friday, Feb. 10th.—21, Albemarle Street, W.1. ‘‘ Cause, 
Purpose and Economy in Natural Laws,’ Max Born. 
9 p.m. 

Saturday, Feb. 11th.—21, ray Street, W.1. “Art and 
Industry,” Sir T. D. Barlow. 3 p.m. 

Royal Society of Arts 

Wednesday, Feb. 8th.—John Street, Adelphi, W.C.2. ** Gliding 
and Soaring,”’ R. Kronfeld. 8.15 p.m. 

Monday, Feb. 13th.—John Street, Adelphi, W.C.2. “ Achieve- 


ments of British Chemical Industry i in the iad Twenty-five 


Years,” Sir G. T. Morgan. 8 p.m. 
Rugby Engineering Society 
To-day, Feb. 3rd.—Conservative Assembly Room, Albert 
Buildings, Rugby. ‘Instructional Films,”’ D. 8. Morfey. 
7.30 p.m. 


Society of Chemical Industry 

To-day, Feb. 3rd.—Technical College, The Butts, Coventry. 
Joint meeting with Coventry ow gin Society. ‘‘ Recent 
cette sge~ 3A in Bearing Metals,” . Evans and 8. T. 
Harrison. 7.45 p.m. 

Society of Engineers 

Monday, Feb. 6th. dam si Society’s Rooms, Burlington 

House, Piccadilly, W.1. Presidential address, Sir Henry 


Maybury. 6 p.m. 
Wolverhampton Engineering Society h 
Monday, Feb. 6th.—Victoria Hotel, Wolverhampton. ‘‘ Heavy 
Machine Tools and Design,” J. 'H. Rivers. 7.30 p-m. 
Monday, Feb. 20th.—Victoria Hotel, Wolverhampton. “The 


Rectification of Alternating Currents,’ * J.C. Milne. 7.30 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS 


Cox anv Danks, Ltd., have found it necessary to establish 
larger pone at Hurlingham Wharf, Carnwath Road, 
F iin. S.W.6 

Mr. A. P. Lavaniaep, who for many years has been on the 
sales staff of Petters, Ltd., has now joined the sales organisation 
of W. H. Dorman and Co., Ltd., Stafford. 

E..H. Jones (Macutyz Toots), Ltd., Edgware Road, The 
Hyde, London, N.W.9fiave been appointed sole agents in this 
country for the U.S. Tool Company, of Ampere, East Orange, 
New Jersey, U.S.A. 

‘Heat anp Arm Systems Ltd., 172, Buckingham Palace 
Road, 8.W.1, announce that after April 17th, 1939, they will not 
be restricted to the use of U.S.A. refrigeration equipment in 
their design of air conditioning plants, their agreement with the 
Westinghouse Electric International Company, of New York, 
being terminated on that date, 
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A Seven-Day Journal 


Scottish Road Schemes 


THE Caithness County Council, with the approval 
of the Minister of Transport, has accepted a tender, 
submitted by J. Baxter and Son (Contractors), Ltd., 
for the widening and reconstruction of 16 miles of 
road between Thurso and John O’Groats, The scheme 
is part of the Ministry of Transport’s comprehensive 
programme of road reconstruction in the crofter 
counties, and is estimated to cost £86,000, the whole 
of which is being borne by the Road Fund. Under 
the improvement scheme the width pf the carriage- 
way from Thurso to Murkle will be 18ft., and from 
Castletown to John O’Groats, 16ft. As far as possible, 
the existing route will be retained, but diversions 
will be made at several points, notably at Gills Bay, 
in the interests of safety. Where the road runs over 
peat, a carriageway of reinforced concrete will be pro- 
vided. Elsewhere, the new surfacing will consist 
generally of bituminous macadam. The work is 
being put in hand immediately under the supervision 
of the Caithness County Road Surveyor, and it is 
hoped to complete the scheme by November of next 
year. A grant has also been issued by the Minister of 
Transport to meet the cost, estimated at £72,000, of 
widening and reconstructing the road along the south 
bank of Loch Eil, and part of Loch Linnhe from 
Drimfern to Stronchreggan, a length of about 12 
miles. With the exception of half a mile, the road is 
in Argyllshire, and the whole scheme will be carried 
out under the supervision of the Argyll County 
Engineer. The existing road has an average width of 
only 74ft. and the alignment in many places is poor. 
When reconstructed it will have a 9ft. carriageway 
with grass verges and conveniently spaced passing 
places. Numerous diversions from the existing route 
will be necessary in the interests of safety, and new 
three-span bridges, each with a total span of 80ft., 
are being built to replace Dubh Lighe Bridge and 
Garvan River Bridge. The firm of Crowley Russell, 
Ltd., has been given the contract for the works, and 
it is expected that the scheme will be completed by 
September, 1941. 


The Employment Returns 


On Monday evening, February 6th, the Ministry 
of Labour announced that it was provisionally esti- 
mated that at January 16th, 1939, the number of 
insured persons aged 16—64, in employment in Great 
Britain was approximately 12,079,000. This was 
184,000 less than the total for December 12th, 1938. 
It is estimated that on a comparable basis there was 
a decrease of approximately 50,000, as compared with 
January 17th, 1938. Part of the decline in employ- 
ment between December 12th and January 16th was 
due to severe weather which restricted outdoor em- 
ployment at the latter date. The decline occurred 
mainly in building, public works contracting, agri- 
culture and horticulture, stone quarrying, the dis- 
tributive trades, furniture and metal goods manu- 
facture, certain branches of engineering, and the 
clothing, wool textile, pottery, and printing indus- 
tries. On the other hand, employment improved in 
coal mining and iron and steel manufacture. At 
January 16th, 1939, the numbers of unemployed 
persons on the registers of employment exchanges in 
Great Britain were 1,594,431 wholly unemployed, 
379,027 temporarily stopped, and 65,568 normally in 
casual employment, making a total of 2,039,026. 
This was 207,654 more than the number on the register 
at December 12th, 1938, and 211,419 more than at 
January 17th, 1938. The total on January 16th, 
1939, comprised 1,509,947 men, 64,231 boys, 399,756 
women and 65,092 girls. The increase of 207,654 
between December 12th and January 16th included 
over 39,000 boys and girls, a large number of whom 
had registered for employment on reaching the school- 
leaving age at the end of the December term. The 
total of 2,039,026 registered unemployed included 
1,876,512 persons who were applying for benefit or 
unemployment allowances. An analysis of these 
applicants accoruing to the length of the last spell of 
registered unemployment is given as 906,000, or 
48 per cent., less than six weeks ; 1,187,000, or 63 per 
eent., less than three months; 1,436,000, or 77 
per cent., less than six months; 289,000, or 15 per 
cent., twelve months or more. 


A New Yorkshire Gas Grid 


In Journal notes of December 23rd and 30th we 
outlined the scope and installation equipment of the 
West Yorkshire gas grid system, sponsored by the 
United Kingdom Gas Corporation, making mention 
of the new carbonising unit which is to be erected at 
Hemsworth by the Hemsworth and United Kingdom 
Coke Oven Company, Ltd. In connection with the 
distribution grid, contracts have just been placed for 
over 50 miles of 18in. diameter gas mains, represent- 
ing a total cost of £212,400, or about an average cost 
of more than £3500 per mile. This contract, together 
with that for the carbonising plant, represents an 
expenditure of nearly £600,000 on work already in 





hand. Work on the laying of pipes has already been 
started simultaneously at twelve different points. 
The principal contractors engaged for the main 
laying are the London firm of William Press and Son, 
the Norwest Construction Company, Ltd., of Liver- 
pool, Squires and Son, Ltd., of Selby, and William 
Mulcaster, of Crewe. In order to fulfil the contracts 
it is understood that more than 1700 men will be 
engaged, no fewer than 1500 being recruited from the 
unemployed in the many localities to be served by 
the grid. The new pipe-laying wage bill amounts to 
£48,000, and more work will be provided on further 
sections when this initial stage is completed. The 
pipe-laying activities which were begun last week 
exiend north and south from Wetherby to Hems- 
worth and east and west from South Milford to 
Pudsey, embracing in their scope Bramham, Allerton, 
Drighlington, Morley, East Ardsley, Rothwell, 
Kippax, Aberford, Castleford, Glass Houghton, 
Ackton, and Featherstone. 


Grangemouth Airport 


THE new Grangemouth Airport, which is to be 
ready for use early in May, has been designed as a 
central airport to serve the cities of Edinburgh and 
Glasgow. With the machines employed by North- 
Eastern Airways, which at present connects London 
with Edinburgh, the two cities should be brought 
within two hours of each other. The aerodrome has 
been constructed by Scottish Aviation, Ltd., in 
association with Mr. Alexander Mair, of Ayr, the 
company’s architect, and has cost close upon £200,000. 
It is stated to be one of the largest airports in the 
British Isles, and is circular in shape with a diameter 
of 1500 yards. It provides for a landing way in fog 
1850 yards in length. There is a modern circular 
control building, with ultimate accommodation for 
the handling of passenger, goods, and mail traffic, 
and on either side of the central building is a hangar 
having a length of 450ft. There are few obstructions 
in the vicinity of the airport, and the runway for 
blind landings has been laid out in such a way that 
aircraft guided by wireless beacons will be led in by 
a route which is free from obstructions over the Firth 
of Forth. For taking off, the runway is in such a 
direction that a clear path along the Forth and 
Clyde Canal valley is provided. The aerodrome 
adjoins the south-east corner of the town of Grange- 
mouth, and the buildings are conveniently situated 
on the main road between Grangemouth and Bo'ness. 
By road the new airport is only 45 min. drive from 
Edinburgh and Glasgow, and the railway connection 
from Polmont, only a few minutes from the aero- 
drome, gives access to Edinburgh in about 33 min. 
and Glasgow in 35 min. 


Diesel Engine Users Association 


THE twenty-sixth annual dinner of the Diesel 
Engine Users Association was held on Wednesday 
evening, February Ist, under the chairmanship of 
the new President, Mr. George E. Windeler, M.I 
Mech. E., M. Inst. Mar. E., at the Connaught Rooms. 
There was a large attendance, and the toast of ‘‘ The 
Association’ was ably proposed by Lieut.-Colonel 
J. T. C. Moore-Brabazon, who referred to the progress 
made with the internal combustion engine and its 
wide field of application. He stressed the need for 
designers to make engines which would use to the 
full our supplies of home fuel. In particular, Colonel 
Moore-Brabazon spoke of the need of development 
of the heavy-oil engine for aircraft work, and suggested 
that this might be a promising direction in which to 
attract new users of Diesel engines to the Association. 
In his reply, Mr. Windeler recalled the spirit of co- 
operation and the frank discussion of difficulties 
which had called the Association into being, and had 
welded together designers, manufacturers, and users 
in a common aim to improve the reliability of the 
Diesel engine, which he regarded as “‘ The Prince of 
Prime Movers.” Looking back thirty-eight years 
Mr. Windeler went on to say that in the early days 
each engine installed was a courageous pioneer work, 
a daring adventure, which had resulted in difficulties 
being successfully overcome and victory won in many 
fields of application. This great success implied 
obligations and responsibilities which the Association 
was keeping in mind with the object of being even 
of more use in the future than it had been in the past. 


London’s Future 


In an address on Bigger or Better Londch, given 
by Sir Charles Bressey at the Royal Institution on 
Friday evening, February 3rd, an interesting survey 
of the problems which face the future development 
of the Metropolis was given and discussed. Sir Charles 
said that the present population of Greater London 
was about 9,500,000, and the Registrar-General had 
expressed the view, qualified by various reservations, 
that it might reach 10,750,000. There seemed no 
overwhelming reason why, in these days of decreasing 
birth-rate, the State should allow the population of 


London to swell, both by immigration and industrial 
enterprise, to such a figure, if on grounds of national - 
security and civic convenience the present population 
was regarded as excessive. He went on to point out 
that the transport machinery was at times already 
strained by the movements of the present citizens, 
and it was not pleasant to contemplate what would 
happen were the population to be still further 
increased. These considerations applied with par- 
ticular force to road traffic. Even if London could be 
prevented from growing bigger, much would have to 
be done to better its road communications, and the 
first steps would obviously be to complete unfinished 
road schemes. If it were possible to draw up a bind- 
ing programme and rigorously to observe it over a 
term of thirty years for the execution of the principal 
recommendations tendered in the Highway Develop- 
ment Survey, then a great step would be taken 
towards the removal of some of the disabilities and 
inconveniences under which the citizens of Greater 
London laboured to-day. He deprecated the un- 
willingness of the London County Council to proceed 
with the execution of three major schemes unless the 
grant of the Minister of Transport was increased. 
Any apparent advantage that either party to the 
negotiations might eveniually claim to have gained 
as the result of the lengthy process of chaffering would 
unquestionably, he said, be engulfed in the increased 
cost of carrying out the schemes when the bargaining 
period had run its appointed and deliberate course. 


Oil Engine Research 


On Monday, February 6th, the last of five lectures 
on “Some New Investigations on Old Combustion 
Engine Problems” was delivered at the Institution 
of Civil Engineers by Professor G. Eichelberg, of the 
Federal Institute of Technology, Ziirich. The lectures 
were given under the auspices of the University of 
London, and those who were fortunate enough to 
attend them learned something of the important oil 
engine research work which is being carried on at 
Ziirich. We may recall that Professor Eichelberg 
was trained under Professor Nagel, at Dresden, and 
for several years was in charge of the research work 
of Sulzer Brothers at Winterthur. When in 1929 
the retirement of Dr. Stodola was announced, Dr. 
Eichelberg was invited to continue his special work 
on oil engine and refrigerating machinery research, 
and was elected to fill the Chair of Mechanical Engi- 
neering. During the past few years he has reorganised 
and extended the Ziirich laboratories, and in his 
lectures he gave some account of his recent research 
work. Dealing first with the temperature distribution 
in cylinder walls, Professor Eichelberg went on to 
describe methods of investigating and evaluating 
the heat flow from piston to liner, and temperature 
stresses and deformations in cylinder heads, liners, 
pistons, piston rings, and inlet and exhaust valves. 
He discussed the Diesel cycle based on the entropy 
diagram, and injection problems connected with high- 
speed engines with oil and petrol fuels. Particular 
interest was shown in the recent development of his 
own pressure-accumulator system. In the last lecture 
he dealt with the investigations he had recently 
carried out on piston ring friction, blow-by and pres- 
sure fluctuations behind the piston rings. In sum- 
marising recent progress, Professor Eichelberg referred 
to the possible development of two-stroke oil engines 
for aircraft purposes, and the need in petrol engines 
for a reliable and safe petrol injection system. 


L.C.C. and the Bressey Report 


In last week’s Journal note we recorded the joint 
report of the Highways and Finance Committees of 
the London County Council with regard to the carry- 
ing out of the Bressey report. We may recall the 
recommendation of the Committees to the Council 
to record its regret that it was unable to carry out 
three major schemes selected from the report and 
provisionally agreed with the Minister of Transport 
for prior execution on the basis of a 60 per cent. grant. 
When this matter came up for discussion at the meet- 
ing of the Council, held on Tuesday last, Mr. Herbert 
Morrison, the Leader of the Council, expressed his 
disappointment that the Council could not proceed 
with these three schemes. In his opinion, the offer 
of 60 per cent. had been made with the knowledge that 
the Council could not go forward, and it was tanta- 
mount to a suspension of operations. There were pre- 
cedents for a grant of 75 per cent. which had been 
offered in the case of the Waterloo Bridge and the 
Elephant and Castle improvement schemes, and there 
was also precedent for a grant of 100 per cent. for 
trunk roads. -London’s contribution to the Road 
Fund was very big, and the motorist was, he said, 
not being fairly treated, and was entitled to grumble 
when a substantial part of the Fund was diverted to 
general Exchequer needs. He was anxious to get 
on with the schemes now, and was willing to reopen 
negotiations with the Ministry at any time the 
Minister of Transport might desire to come to a 





reasonable settlement, 
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A History of Rotary 


Engines and Pumps 


No. V 
(Continued from page 146, February 3rd) 


Rotary Piston DesigNs IN THE NINETEENTH 
CrentuRY?! 


rf would be quite impossible to mention all 
the rotary piston machines which were invented 
during the nineteenth century. In what follows 
a “sample ” of about twenty is dealt with. That 
sample is biassed towards machines which show 
some pretence towards practicality, but a number 
of “ futilities ** have been included to show to 
what lengths of monstrous ingenuity inventors 
could go. No rotary piston engine ever achieved 
any outstanding success during the nineteenth 
century, although several proved sufficiently 
practical to be used for driving machinery or to 
be shown at exhibitions, and presumably bought 
and sold. When the nineteenth century opened, 
several rotary piston machines had already been 
tried and found wanting, notably Watt’s, 
Cameron’s, and Bramah’s, although the latter 
may have been used as a pump in fire engines. 
1805/2892: Andrew Flint—To Mr. Andrew 
Flint seems to belong the honour of first suggesting 
the use of rotary abutments. Jn his machine— 
Fig. 22—there was to be a fixed outer cylinder 
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FiG. 22—FLINT, 


carrying two nearly semi-circular abutments 
operated by the external striker mechanism shown. 
The abutments appear, however, to have been 
swung aside instead of rotated completely. The 
single piston, which the inventor termed a “ steam 
float,’’ was to have the inlet and exhaust ports 
arranged on each side. The engine would there- 
fore, had it worked, have had no dead points. 

1808/3162: Price—This machine had three 
pistons carried on the rotor, and there were two 
hinged abutment “valves,” which were to be 
“moved across the annular trough by levers 
attached to their spindles, and worked by the 
revolution of the axle.” The only real point of 
interest in an otherwise ordinary design is the 
provision that the surfaces of the cast iron annular 
trough or steam channel may be lined with brass 
or copper and the resisters [abutments] composed 
of the same materials. 

1817/4187: Moses Poole—According to 
“‘ Newton’s London Journal of Arts and Sciences,” 





1 In this and following articles the date of each invention is 
immediately followed by the patent number—e.g., 1805/2892: 
Andrew Flint. Where information has been obtained from 
another source the reference is given as a footnote. 





Moses Poole seems to have acted as the agent for 
an engineer, Lemuel Welman Wright. But there 
is nothing in the specifications of either Poole or 
Wright to support the statement, for Poole seems 
to have acted for a “ foreigner residing abroad.” 
Wright, however, who is mentioned in a later 
paragraph, does seem to have founded his patent 
of 1826 upon Poole’s of 1817. The patentee, 
whether Wright or not, was by no means a fool 
as the following words from the specification 
will show :—“ Steam wheels of this or similar 
construction have been repeatedly tried, but they 
have not been brought into general use chiefly 
from the difficulty of preventing a great waste 
and escape of steam between the sides of the wheel 
and the flat end plates of the hollow cylinder 
which enclose it, also between the edges of the 
propellers and the circular channel .. . likewise 
between the wheel and steam stop. To all these 
parts a packing of hemp, cotton, etc., is usually 
applied or of yarn or plaits of yarn, and when at 
work lubricated with tallow. This manner of 
packing produces great friction and loss of power, 
particularly when the compressure of the sub- 
stances which enclose it is sufficiently great to 
make the fittings perfectly steam tight. This 
is more particularly experienced at the square 
angles of the propeller and steam channel. The 
outer angles of the propellers must therefore be 
rounded off with curves; and the circular steam 
channel ...must be made of a corresponding 
figure to the propellers by means of an inward 
projection on each of the plates...so as to 
form curves . . . instead of sharp angles.” 

The kind of machine concerned was one having 
a single piston A (Fig. 23) fixed to a stationary outer 
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FiG. 23—POOLE, 1817 

cylinder and two hinged abutments on the revolv- 
ing rotor. A small wheel B mounted on the 
cylinder just ahead of the piston forced down 
the abutments as they approached, so that they 
would pass under the piston, and an external 
“ striker” gear re-erected them after they had 
passed. The stuffing was to consist of gaskets 
of plaited yarns inserted “in a groove cut in a 
serpentine or waving line, so near the outer edge 
of the wheel as to admit the packing at certain 
intervals to lie close to the steam stop and prevent 
the waste of steam.” The idea can be followed 
by a reference to Fig. 23. 

It is interesting to find that, thus early, the chief 
difficulty in the construction of a rotary was 
apparent to capable engineers. It was a difficulty 
impossible of solution at the time, owing to the 
lack of precision in machining methods. 

1816/4014: Turner—The machine invented 
by Turner is totally impracticable and is a monu- 
ment to misplaced ingenuity. It is illustrated in 
Fig. 24. A disc-like piston is attached to the 
main rotor in such a way that it can centre itself 
in the annulus and so compensate for errors of 
manufacture. So far no exception can be taken 
to the design, for the provision was probably a 
wise one. But observe the means for operating the 
abutments! Each abutment A—lower view—con- 
sists of a disc hung by a rod from a point high above 
the working cylinder. It looks remarkably like the 
pendulum of a grandfather clock. Each abutment 
is able to swing aside into a slot in the cylinder 
in order to allow the piston to pass, and its motion 
is controlled by an excentric slot on a disc B 
on the shaft. As though so horrible a contrivance 





were not enough, Turner makes a new difficulty 
for himself by placing the ports not about the 
piston in which position they would have provided 
for a machine with no dead points, but in the 
walls of the cylinder at the points C D indicated in 
the upper drawing, Supposing now that the piston 
is pressed forward by steam entering at the port 
C, it will travel around and pass the abutment 
E and later the exhaust port D. By that time, 
if steam is not to flow directly to exhaust without 
acting on the piston, the abutment E must be 
supposed lowered again into the chamber, and 
now if the piston is still to be forced forward, 
and not back, the steam must be made to issue 
from port D, port C must act as the exhaust, and 
abutment F must be lifted. Thus Turner had to 
provide for the ports to be opened alternately 
to the steam and exhaust passages. To effect 
that result the shaft carries below the working 
cylinder a second excentric or cam which operates to 
rock a double arm G. The ends of the arm are made 
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FIG. 24—TURNER, 1816 


to act in much the manner of a modern slide valve, 
alternately opening the ports against which they 
act to steam and exhaust. Though impressed 
by the solution of the problem, an observer is 
more astounded that Turner should have involved 
himself so unnecessarily in such difficulties. 

1818/4232: Routledge-——Routledge was the 
inventor of the slide rule, a far more useful device 
than his rotary engine. Though later inventors 
used the same simple design very little modified, 
there is no record that it was ever used in Rout- 
ledge’s time. The machine had a cam-shaped 
piston and a single hinged abutment. The abut- 
ment was to be knocked aside by the approach 
of the piston, an obviously impracticable arrange- 
ment as, unless the machine ran very slowly, it 
would soon be broken in pieces by the repeated 
violent blows. 

1822/4708: Thomas Timothy Beningfield and 
Joshua Taylor Beal.—Considering that the first 
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named was a tobacco manufacturer and the 
second a cabinet maker, the machine invented by 
Beningfield and Beal shows considerable insight 
into what was likely to be necessary for a rotary 
machine to be successful. There is—Fig. 25—a 
rectangular section piston of considerable length 
carried on a stationary central disc A. The 
cylinder is the moving member and carries two 
hinged abutments, the shafts of which project 
through the end. plates of the cylinder and carry 
striker arms which are operated by cams on the 
central axle. In referring to this mechanism the 
inventors use the word “ strike’’ to denote the 
action of the cams, and the arm was not con- 
stantly in contact with the cam, but only so long 
as would permit the piston to be passed. As the 
ports are situated around the piston, the machine 
has the merit that it lacks dead points. The design 
also shows that the importance of packing was well 
realised. The body of the cylinder almost completely 














will not come into contact with the walls until 
they have become fully “ extended ” and gravity 
can thus be safely depended upon, Moreover, the 
arrangement compensates to some extent for the 
wear that will inevitably take place, although it 
requires probably a greater degree of accuracy of 
manufacture than was at the time available. 
1825/5153: John Broomfield and Joseph Luck- 
cock.—These gentlemen were engineers particularly 
interested—to judge from their patent specification 
—in steamships. The first part of the specification 
is concerned with a means for causing the paddles 
of paddle-wheels to “ feather,” a motion which 
was at and about this time the subject of numerous 


ingenious proposals. They proposed to bring it 


about by means of epicyclic gearing, so arranged 
between the shafts of the paddles and the main 
wheel that each paddle performed half a revolution 
relative to the wheel for each complete revolution 
of the latter. 





Thus if each paddle were radially 
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FiG. 25—BENINGFIELD AND BEAL, 1822 


encircles the piston. The device B is intended for 
forcing out the sides of the piston into contact with 
the ends of the cylinder and the intermeshing wheels 
are similarly intended to bring about compression 
of packing against the periphery of the cylinder. 
The outer surface of the cylinder was to be formed 
with teeth for transmitting the power. It was also 
within the patent claims to make the shaft revolve 
and hold the cylinder stationary, a preferable 
arrangement. Beal invented several other rotaries 
in later years. 

1824/5004 : Walter Forman.*—As a Commander 
in the, Royal Navy, Forman could hardly be 
expected to show any great degree of mechanical 
knowledge. But, in any case, in obtaining a patent 
for the machine shown in Fig. 26, he did not claim 
that the principle was new. The piston block, it 
will be observed, is mounted on the cylinder. It 
carries an arm and a wheel so placed as to cause 
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FiG. 26—FORMAN, 1824 


the hinged abutments to fold down upon the 
moving rotor in order to pass the piston. The 
improvement subject of the patent consisted in 
‘the conical form given to the side plates of the 
casing in which the steam wheel moves and also 
to the flaps or valves acting therein.” ‘‘ Newton’s 
Journal”’ inquires: ‘What are the peculiar 
advantages of this form of chamber and of the 
valves acting in it does not appear, but we suppose 
it is intended to assist in some way the facilities of 
packing the edges of the valves.” Actually, the 
shape has a more important advantage. In a 
working chamber of square cross section, a hinged 
abutment needs considerable force to move if 
tightly packed, and is not likely to move from the 
folded position if gravity alone is depended upon 
to “extend” it, as seems to have been the case 
in Forman’s machine. But if the chamber is 
conical as suggested the sides of the abutments 





2“ Newton’s London Journal,”’ 1826, Vol. XI, p. 23. 


placed at the bottom, it would lie tangentially at 
the top. It occurred to them, one supposes, that 
the same kind of mechanism could be used in a 
rotary steam engine. They therefore proposed 
that a stationary cylinder should contain a moving 
rotor—Fig. 27—carrying five paddles so geared 
to the rotor that they made one revolution back- 
wards relative to it for its each complete forward 
revolution. Thus relative to the cylinder the 
paddles did not revolve about their own shafts. 
It follows, as will be seen from the drawing, that 
the paddles are only situated radially to the rotor 
at top and bottom, and that they fit tangentially 
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FIG. 27—BROOMFIELD AND LUCKCOCK, 1825 


within its recesses on the horizontal diameter. By 
placing steam stops extending inwards from the 
walls of the cylinder to touch the rotor on the 
horizontal diameter, and situating admission and 
exhaust ports on each side of each stop, a rotary 
engine was created. 

It will be observed that, according to the defini- 
tions given in article No. III, the steam stops are to 
be regarded as pistons and the paddles as rotary 
abutments. Since the ports are arranged around 
the pistons the engine has no dead points. The 
cylinder is so formed that the ends of the paddles 
touch it over an arc of about 72 deg., so that one at 
least of the paddles is always in position to be 
driven forward by the steam at top and bottom. 
The curved surface of the cylinder over this arc is 
circular about a centre excentric to that of the 
rotor, and would have presented little difficulty in 
manufacture. The face of each steam stop was, 
to judge from the drawing, to be suitably packed, 
and similar packing was to be inserted in those 
edges of the paddles which would come in contact 
with the cylinder. Serious difficulty is likely to be 
found in attempting adequately to pack the ends 
of the paddles. 








The inventors also suggested a similar machine 
with six paddles geared to make one half revolution 
for each complete revolution of the main wheel. 
Only one steam stop is then required. It is 
interesting to note that there was recently put on 
the market by the Keelavite Company, Ltd., a 
pump and compressor substantially identical in 
design with Broomfield and Luckcock’s first 
machine. The ability of modern machine tools to 
form the parts within very fine limits has done 
away with all packing strips, and volumetric 
efficiencies high up in the nineties are obtainable 
even against high pressures. 

1825/5116: Robert Winch.—Respect is un- 
doubtedly due to a past generation of engineers 
struggling with difficulties since overcome, unable 
to obtain parts accurately machined, suffering 
from lack of theoretical knowledge of the powers of 
steam and the strengths of materials, and of many 
other matters now known to every student. But, 
after all such allowances have been made, they 
cannot be admitted to be sufficient excuse for 
patenting so crude and obviously impracticable a 
machine as that illustrated in Fig. 28. Winch 
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describes himself as an engineer, but his rotary 
pump does not inspire respect for his practical 
experience. There was to be the usual stop A on the 
cylinder, and a number of hinged flaps on the 
rotor were expected to fall open by their own 
gravity after passing the stop, a requirement 
necessitating that the flaps should move easily and 
that in consequence packing should be loose or 
non-existent. Curved guides attached to each flap 
were so made as to prevent the end of the leaf 
actually coming into contact with the casing. The 
most extraordinary provision, however, is a hinge 
at the centre of each flap. The inventor says of 
these hinged pieces that they “ . . . will enable these 
flaps to turn down more readily upon the cylinder 
when brought into contact with the circular 
inclined planes [shown at B in the diagram] and 
thereby render the use of the arms and friction 
rollers . . . less necessary.”’ The circular inclined 
plane referred to was intended to collapse the flaps 
on to the rotor to pass beneath the stop. A device 
C, shown in the drawing, was to be operated by 
toothed gearing to strike the back of each leaf in 
passing, and assist its collapse. In the original 
specification it is not shown in conjunction with 
the hinges on the blades. One of Winch’s claims 
was for the cavities formed in the rotating box, 
which were, he said, designed to receive small 
stones, gravel, dirt, or other matters that might 
be accidentally brought up into the pump ! 
1825/5271: Lemuel Welman Wright.—A refer- 
ence to Wright has already been made in connec- 
tion with the patent taken out by Poole in 1817. 
Nine years later Wright sought to improve upon 
the machine patented by Poole. Instead of using 
a wheel to depress the flaps, the steam stop itself 
—Fig. 29—is to be so formed as to force them 
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gradually down, and they are to be raised again 
by tail pieces mounted externally on their shafts 
striking against a wheel. But the specification is 
principally concerned with packing. The mode of 
packing the ends of the rotor with plaited yarn 
in a serpentine slot is again mentioned. Attention 
is also directed to the packing of the flaps. The 
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FIG. 29—WRIGHT,. 1825 


outer edge of each is to be made of a separate piece 
carried by means of slots on pins fixed to the main 
body of the flap. This loose piece is to be pressed 
outwards by a steel strip spring, as shown in the 
detail. A method of packing the sides as well as 
the outer edge is shown in the drawing. The 
packing of the steam stop is effected by the intro- 
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of the method to be followed in manufacturing the 
hinge. All these proposals suggest that Wright had 
carried out a considerable amount of experi- 
mental work on full-size machines, but we have no 
knowledge of any such machines, except that given 
in the specifications. Wright was clearly one of 
those sensible people who persisted with the 
improvement of an original design rather than 
attempt another as soon as difficulties were en- 
countered. One hopes, with no great confidence 
however, that his engines did achieve some degree 
of success. 

1826/5372: Louis Joseph Marie, Marquis de 
Cambis.— This French nobleman patented a 
machine ‘in consequence of a communication 
made to him by a certain foreigner residing abroad.”’ 
The machine is of familiar design, with a single 
disc-like piston mounted on the rotor and two 
sliding abutments blocking an annulus with a 
circular cross section. The interest lies solely in 
the means employed to operate the abutments. 
Externally—Fig. 30—the main shaft carries on 
an arm a plate A, which has straight teeth on one 
part of its periphery and oblique teeth on another. 
These teeth are intended to engage with similar 
teeth on the edges of the pieces B, which by their 
movement cause the abutment to be operated 
through a crank arrangement. Considering that a 
sector wheel engaging with a gear having an excen- 
tric pin from which the abutment could have been 
operated by a crank would have effected the desired 
result more simply, the exact purpose of the 
curiously shaped teeth and the strangely shaped 
pieces B is somewhat obscure. 

The “ certain foreigner residing abroad ’’ appa- 
rently claimed that an engine of his construction 
had been placed upon the Dauphin Steam Packet 
on the River Seine, for a notice to that effect is 
included in the specification. 

1826/5429: John Costigan.—The operation of 
John Costigan’s machine is at once obvious from 
the drawing, Fig. 31. Side packing was to be 
effected by attaching caps A to the “ nucleus” 
(i.e., rotor) and packing the edges of this cap. “I 
have,” says the patentee, ‘‘ described the floats 
[flaps] as self-acting of their own gravity; but 
as the floats of a rotating steam engine are a con- 
siderable weight, they would be induced to fall with 
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duction of a piece of brass having a spring in a 
recess behind it for the purpose of keeping it close 
against the periphery of the wheel, and “ an iron 
plate is affixed by screws in front of the stop in 
order to prevent the steam from passing.” The pre- 
cise object of the latter plate is rather obscure, but it 
was probably intended to be adjustable to allow for 
wear. Packing at the ends of the rotor was now 
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such force in opening and shutting as might greatly 
injure the machinery.” This difficulty, he sug- 
gested, should be overcome by extending the axles 
of the “ floats ” to carry bell crank levers running 
between two cam plates in the manner shown in 
the drawing. 

1828/5636 : Henry Marriott and Augustus Siebe. 
—The one an ironmonger and the other a “ machin- 





FIG. 31—COSTIGAN, 1826 


to be effected by rings forced against the stationary 
part by helical springs, the compression of which 
could be adjusted by external screws. It is clear 
that Wright is adapting for use in his rotary engine 
those types of metallic packing which were beginning 
to be used in conventional engines. A considerable 
part of the specification is taken up by a description 


ist,” patented the rotary pump, Fig. 32, which 
may well have proved reasonably practical if it 
could be made at that time with sufficient accuracy. 
The blades slide in the slots of a drum rotor, being 
forced out by a cam-shaped piece A, stationary 
within the rotor to contact with the cylinder. To 
ensure proper sealing a part of the cam is made as a 





curved arm pivoted at one end and forced outwards 
by a spring B. The stop or piston C was to carry a 
sliding brass piece forced outwards into contact 
with the drum by springs and the ends of the blades 
were to be packed in a similar manner. At the 
Science Museum there is a scale model of this pump 
mounted on a barrow for garden use. The pump 
barrels were to be lined with copper or brass “ by 
casting the iron over the copper or brass.” 
1829/5682: Louis Roper Fitzmaurice.—Fitz- 
maurice was a master mariner in the Royal Navy 
and his thoughts turned towards a machine which 





“THe Enaiweer . R 
Fic. 32—MARRIOTT AND SIEBE, 1828 


might perhaps reduce the labour of working at the 
pumps of a leaking vessel. His design is interesting 
as a variant that has not yet been studied, the 
principle of which was more commonly used. in 
machines of the wheel type. Hornblower appears 
to have been the first to invent a machine of the 
kind concerned. Over a space of about 180 deg. 
the annular passage is wide—Fig. 33. A series of 
flat blades are mounted on radial axles B project- 
ing from the rotor and are so placed as to block the 
passage so that as the rotor turns they drive the 
water before them to the outlet. The “stop” 
consists of a block extending over about the remain- 
ing 180 deg. of the annulus, having a slot cut 
through it. Asa blade A approaches one of its edges 
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FiG. 33—FITZMAURICE, 1829 


comes in contact with an “inclined plane ”’ C which 
causes it to turn on its radial axle through 90 deg. 
so that it presents its thickness to the slot and not 
its width. The slot has a width just sufficient to 
accommodate the thickness of the blade which is 
therefore able to pass through. On emerging at the 
other end, a coil spring on the radial axle returns 
the blade to its former position. A certain amount 
of water is obviously returned to the suction side, 
but the main body is squeezed out of the delivery 
port. Delivery is continuous and uninterrupted. 
To-day, with our modern methods of accurate 
machining, such a pump could probably be made 
cheaply more or less satisfactorily. But, as usual, 
in 1829, the difficulty of packing it adequately 
could not be overcome. There is no record as to 
whether the machine achieved any kind of success. 
(To be continued) 
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South Holland 


By Major ROBERT G 


INTRODUCTION 


HE South Holland drainage system covers 

approximately. 32,000 acres, and is situated 
in the River Nene catchment area on the left- 
hand bank of the river, about 6} miles below 
Wisbech. 

The outfall sluice, originally built in 1795 
and re-erected in 1852, comprises three eyes or 
sluiceways, discharging into the River Nene. 
For several years its general condition was not 
considered satisfactory as the sluice doors required 
constant adjustment. From old plans it appears 
that the sluice was founded on timber piles. 
These piles support a timber platform on which 
the masonry sluice walls were erected. The 
sluice openings were arched over with semi- 
circular arches upon which the fillings supporting 
the roadway were placed. 

The author was called in to report on the con- 
dition of this sluice in 1935, as it was found that 
there was a considerable leakage of tidal water 
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under the cill and at the back of the flank walls. 
After a careful inspection he reported that some 
of the piles had settled by reason of overloading, 
probably aided by shock caused by the live load 
of heavy vehicles on the roadway over the sluice. 
It appeared that the foundations were in four 
separate sections, so that uneven settlement was 
not unexpected. Thé quoins were out of plumb 
and it was thought that repairs were too expensive 
to contemplate. The timber doors were of the 
pointing type, shrouded at the top. They did 
not open to the full width of the sluice, and, 
in fact, the effective sluicing width of the three 
sluice doors together equalled only 18ft. 

The author recommended the construction 
of an entirely new sluice on land adjacent to the 
existing sluice, the face line inclined so that the 
outfall channel pointed in a downstream direction, 
as shown in Fig. 1. The new sluice (Fig. 2) is 
constructed in reinforced concrete supported 
on. reinforced concrete piles, the whole: being 
boxed in with steel interlocking piles. The sluice 
has one opening only, 26ft. wide, and, as a safety 
measure, an inner door or sluice gate some 24ft. 


. CLARK, M. Inst. C.E. 


Outfall Sluice 


by Glenfield and Kennedy, Ltd., of Kilmarnock. 
The gates may be lifted by hand or power operated. 


SUBSOIL AND EXCAVATION 


Bore-holes were taken before operations were 
started, and the results are indicated on the 
drawings reproduced in Figs. 9 and 10, showing 
cross sections at the approach and outfall channels 
respectively. These borings showed that the 
excavation for the approach channel to the sluice 
and the outfall channel from the sluice to the 
river presented a difficulty, as the subsoil consisted 
to its full depth of extremely fine sand (probably 
Wash silt), becoming slightly coarser under- 
neath, but continuing to a depth of 45ft. to 50ft. 
below O.D., where a layer of coarse sand and 
shingle was met. The upper layers were coherent 
when dry, but proved entirely fluid when wet. 
Moreover, the water pressure in the underground 
varied considerably, due to the tidal levels in the 
River Nene. At high water a rise of several feet 
in thes ground water pressure had to be dealt 
with. Excavation for the body of the sluice was 
carried out, though with considerable difficulty, 
within steel sheet piles surrounding the whole 
construction, including the upstream and down- 
stream aprons, going down from 2-00ft. below 
O.D. Newlyn to the above-mentioned layer of 
gravel. This steel sheeting remained in the 
subsoil as a cut-off screen for the sluice. 

Excavation of the outfall channel of the sluice 
inside steel sheet piling, however, could not be 
considered, since the cost of this method would 
be too high with regard to the work to be carried 
out in the dry trenching. The work consists 
here of a mass concrete slab between sheet piling 
of relatively short length, brushwood protection 
of the slopes and two small concrete foundations 
for a bridge; there was no possibility here for 
using deep steel sheetings as final work. A trial 
to carry out the excavation as dry ground work in 
the ordinary way—that is, by pumping the ground 
water from open sumps—was not satisfactory. 
With difficulty the contractors succeeded inexcavat- 
ing near the downstream apron to a level of about 
2ft. below O.D. (Newlyn). Further excavation 
proved impossible because of the sliding of the slopes 
and the “ boiling ” of the bottom of the trench, 
especially during high water in the Nene. More- 
over, this excavation had to be extended to the 
immediate vicinity of the River Nene, and it 
was obvious that at this end the difficulties to 
be encountered would be intensified in con- 
sequence of the influence of the tidal water levels 
of the adjoining river on the ground water pres- 
sure. 

The contractors, the Dredging and Construction 
Company, of London and King’s Lynn, proposed 
to the Drainage Trustee’s consulting engineer, 
Major R. G. Clark, M.Inst.C.E., a method 
which offered the only remaining practical solution, 
the other special methods, such as freezing and 
compressed air, being excluded for similar reasons 





back from the outer gate. The steel sluice gates 
and superstructure were constructed and erected 


as deep steel sheeting. This method was the 
lowering of the ground water level by means of 
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filter wells. They invited Mr. B. D. H. Tellegen, 
M. Dutch Inst. C.E., of the Hague, Holland, who, 
as a consulting engineer, had a wide experience 
in this special kind of work, to study the possibility 
of its application to such a fine soil as was found 
here, and, if he thought it possible, to design the 
filter well plant. 


WATER-LOWERING PROCESSES 


The water-lowering, or predrainage, process, 
as used in pervious and loose grounds, consists 
of sinking round the site which is to be excavated, 
below the level of the bottom of the excavation, 
a series of filter wells, and of continually pumping 
the water from them until the work is completed. 
The continuous withdrawal of ground water causes 
a lowering of the ground water pressure, and level, 
round each filter well in the form of an inverted 
parabolic cone, and the combined influence of 
the various wells causes a general lowering of 
the water level extending over the entire site, 
which varies with the number, construction, and 
size of the wells, and the total water output 
pumped from the system. 

The advantages of this method are obvious. 
By lowering the ground water level below the 
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bottom of the trench the whole mass of the excava- 
tion will be in dry ground (Fig. 3), and as the 
ground is now stabilised it makes the excavation 
work easier and prevents slips and upward pressure. 
These conditions, in turn, facilitate the construc- 
tion of the permanent work. 

The advantage of working in dry ground applies 
to every incoherent and pervious ground, and 
therefore this method may be used with benefit 
even in rather open grounds, such as gravel 
and coarse sands, where ordinary drainage by 
open pumping from sumps is still successful. 

The advantage of stabilising the ground 
especially applies to soils of mean and fine grain 
size and becomes greater the smaller the composing 
particles are. The resistance encountered by a 
ground water current, and thus its hydraulic 
gradient, increases in inverse ratio to the pervious- 
ness. In the case of free seepage of the ground 
water to a trench, therefore, the slopes and 
bottom, which have to withstand the water 
pressure in the adjacent ground, become more 
unstable with decreasing grain size. The effect 
of the water-lowering method on this special 


‘|point is that the steep hydraulic gradient is 


transferred from the slopes and bottom of the 
trench to the interior of the subsoil in the neigh- 
bourhood of the filter wells, where it can do no 
harm, the filter wells being constructed in such a 
way that all soil particles are retained, pure 
water only is pumped away, and thus movement 
of the sands and silts is avoided. Moreover, 
in fine soils the water output is smaller than in 
open ground, and therefore the cost of the pumping 
plant and pumping costs would be less. 

Three different systems of filter wells may be 
used, “small wells” or “well points,’ ‘“ wide 
wells,” and the so-called “deep wells.” ‘‘ Well 
points’ and “wide wells” are both connected 
by a system of horizontal suction pipes to ordinary 
pumps (generally centrifugal pumps). Because 
of the limited suction head of these pumps, their 
effective water-lowering capacity is practically 
limited to 10ft. to 16ft. For deeper water lowering 
they have to be installed in two or more steps 
or stages, the first one enabling the installation 
of the second one and so on. 

Suction in the “well points” takes place by 








means of the well pipe itself, but in ‘‘ wide wells ” * 
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by a special vertical suction pipe let down inside 
the well to the bottom. The first ones, therefore, 
have their filters confined to their lower ends, to 
avoid suction of the air, and generally consist 
of small units. The diameter of the well pipe 
may be from lin. to 2in., with limited capacity, 
and they should be used at close intervals from 
each other in homogeneous ground of mean 
fineness. 


(6) The presence of the layer of shingle 
underneath the subsoil. 
(c) The close proximity of the River Nene 

(to be considered at a later stage). 

A fine subsoil is, as stated above, a favourable 
factor indeed, but with decreasing grain size 
great care has to be taken as to the choice of 
filter construction, as the fineness may approach 








of the layer of shingle required a plant of a 
relatively large capacity and number of wells. 

The first step was the installation of a trial 
plant to obtain a more thorough knowledge of 
the hydraulic conditions and demonstrate the 
feasibility of the system in such a fine ground. 
This trial plant consisted of eight filter wells 
at the inner end of the outfall channel and fourteen 
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FiG. 8-PLAN OF APPROACH AND OUTFALL CHANNELS, SHOWING POSITIONS OF FILTER WELLS 


easy installation, by jetting, and therefore are 
quite useful for small works or very long trenches, 
as for sewerage work, where the plant can be 
used several times. The ‘ wide wells,’ which 
may have filters up to the top at ground level, 
and which generally have a diameter of 4in. to 
6in., have a relatively great capacity and may be 
used under all circumstances and in all kinds of 





subsoil. They are generally sunk by means of 











becomes so slow, and consequently the hydraulic 
gradient so steep, that drainage becomes prac- 
tically impossible. This limit was not reached 


here, but still the upper subsoil can be considered 
as the finest soil ever drained by this system. 
It is even somewhat finer than the fine green sand 
of the subsoil of Antwerp and the quicksand 
layers in the east of Belgium and the South of 
most 


Holland, which hitherto formed the 
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ground borings, which enables the placing of an 
entirely reliable sand or gravel filter round the 
filter of the well—especially useful in very fine 
soils. 

The “deep wells’ generally have a diameter 
of about 10in. or more, and units of submersible 
pumps with motors may be placed inside. All 
limitations with regard to the vacuum being here 
avoided, these wells may be installed and used 
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the site. Soundings taken in these observation 
pipes at regular intervals clearly showed the 
influence of the pumping on the ground water 
level before and during pumping. The wells 
were of the so-called “ wide’’ type, and con- 
sisted to the full depth of a fine mesh gauze filter 
of 7in. diameter surrounded by a sand filter of 
rather fine concrete sand. 

This trial installation being quite successful, 


Water Pressure 


ter | 4.4.W. Spring 
in Pipe A == 






H APPROACH AND OUTFALL CHANNELS 





interesting cases of drainage of fine close grounds. 

The second point largely complicated the design 
of the plant. A very pervious layer underlying 
fine sands influences the ground water pressure, 
and for designing a dewatering system in such a 
case the sometimes rather difficult choice has to 
be made between keeping the filter wells within 
the upper strata or going down with them into 
the pervious layer itself. The first solution is 
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the dewatering system was then designed as shown 
in Figs. 8 and 9 herewith, and Figs. 4 and 5 on the 
opposite page. It was put into operation as the 
excavation proceeded from the sluice to the 
river. The final result was a water lowering to 
a level of at least 1ft. below the entire bottom 
of the trench, t.e., of 15ft. to 20ft. below the 
original water level, or about 26ft. below 








H.W.O.S.T. in the Nene. Thus the whole mass 
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Fics. 11 AND 12—CROSS SECTIONS OF DAMS BETWEEN APPROACH CHANNEL AND EXISTING DRAIN, AND OUTFALL CHANNEL AND THE NENE 


at once to the full depth, and, moreover, entirely 
outside the excavation. They form a correct 
solution for deep trenches, complicated works, 
or important works such as tunnels, &c. 


FittER WELL PLANT FOR THE OUTFALL CHANNEL 


The application at South Holland sluice may 
be considered as a special case for three reasons : 





(a) The extreme fineness of the subsoil. 





much cheaper because of the shorter depth of the 
wells, smaller capacity of plant, and less pumping 
costs. It may prove unsuccessful if the distance 
between the wells and the ground water feeding 
layer becomes very short, in which case the second 
safe, but more expensive, solution has to be 
adopted. In this instance, fortunately, this 
distance was just sufficient to limit the drainage 





to the upper strata, but still the neighbourhood 





of the excavation was dealt with in the dry. 
The fine subsoil now proved to be quite easy to 
handle, and could even stand in nearly vertical 
slopes. Thanks to the efficiency and capacity 
of the pumps, a lowering of 15ft. below the axis 
of the pumps could be obtained. 


Firter Wax PLANT FOR THE APPROACH CHANNEL 
The excavation for the approach channel — 
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could not be carried out with floating dredging 
plant as there was no entry from the River Nene. 
Other dredging plant, such as draglines or scoops, 
were not suitable for the work. As the forming of 
the bottom and slopes, and their protection, had 
to be done correctly, it became necessary to do 
the excavation in the dry. With open drainage 
dry excavation appeared to be absolutely 
impossible, and, as a result of the trials in the 
outfall channel, it was decided, on the suggestion 
of the contractors, to use the dewatering system 
also for this portion of the works. 

The dewatering plant necessary for this part 
of the works had to run simultaneously with the 
installation for the outfall channel; it was 
designed as shown in Figs. 8 and 10 herewith, and 
Fig. 6 on page 178. The conditions were nearly 
the same as for the outfall. Only the tidal influence 
of the river was somewhat less, but the shingle 
layer was met on a level which was 3ft. higher. 
With regard to this layer and the rather large 
distance between the two outside rows of filter 
wells, which, for practical reasons, had to be 
placed in the slopes of the drain, the design 
comprised a centre row of wells in which, during 
the excavation, however, only two filters appeared 
to be required. The water lowering obtained was 
2ft. and more below the required excavation 
depth, again at least 15ft. below the level of the 
pumps. 


- Pumps snp Motor Capacity 


Both systems consisted of two directly coupled 
electrically driven, self-priming centrifugal pumps ; 
the pumps for the outfall channel had a suction 
pipe of 6in. diameter and those on the drain 
side had a diameter of 5in. During the dewatering 
one was running whilst the second one was con- 
nected up to the same system as a reserve. 

As a connection with the electric mains could 
not be obtained at a reasonable cost, the contractors 
installed their own generating plant, composed 
of a 60 kVA generator and a 50 B.H.P. oil engine, 
which, after a breakdown at the beginning of 
the work, was replaced by a 90 B.H.P. McLaren- 
Benz engine. 

For safety of the works in case of a break- 
down of the oil engine or generator, a separate 
pumping installation was connected up to each 
system. It consisted of a 5in. duplex steam 
pump connected to a vertical boiler for the outfall, 
and of a 5in. centrifugal pump directly coupled 
to a petrol engine for the approach. As the 
McLaren-Benz engine ran practically without 
interruption from March 12th to July 2st, 
1938, these two units were only used for a short 
periodical inside inspection of the engine, and 
both proved to be of sufficient capacity to keep 
the ground water down to such a level that it 
would not do damage to the works. 


WATER-LOWERING PROCESS FOR PERVIOUS BANKS 


The most interesting feature of this application 
certainly was the thorough drainage of the remain- 
ing bank between the outfall trench and the Nene, 
shown in Fig. 7 on page 178 and the accompanying 
drawing, Fig. 12. 

The stability of a bank or dam largely depends 
on the percolation of water through it. A dry 
dam is safer than a wet dam, and a dam with a 
dry downstream or inner slope may be of much 
smaller dimensions than a dam where the water 
is seeping through. Drainage by filter wells, 
therefore, is a very practical expedient for stabilis- 
ing banks, especially in temporary cases such as 
banks between trenches and open water. 

In this respect conditions were favourable 
here. First, the general fineness of the subsoil 
kept the water percolation below a reasonable 
limit, and secondly, the gradual downward 
increase of perviousness of the subsoil created 
a natural deviation of the water threads to the 
lower layers underlying the banks, and through 
them to the filters, thus enlarging the effect 
of the drainage in the direction of the open water. 
Moreover, the slope of the River Nene appeared 
to be covered by a layer of mud with a smaller 
perviousness than the ordinary subsoil, which 
acted, to a certain extent, as an impervious 
cover, as used on the high-water side of a dam. 

These circumstances enabled the contractors 
to create, without any danger and only by means 
of the water-lowering system, a situation as shown 
in Fig. 12, and to approach the river to within a 
very short distance without any protection such as 
sheet piling or cofferdams. 

Before cutting through the river bank, excava- 
tion was carried out behind the short steel piles 
forming the cross dam at the end of the outfall, 


so as to be able to burn the top of these piles 
off at the bottom level of the drain (—11ft. O.D.). 
The dewatering at that time was solely done through 
a small number of wells near the cross dam by 
means of a temporarily erected petrol pump, 
whilst the plant of the main system had been 
removed from the site. This condition of pumping 
in a small limited area existed only for five days, 
and the above-mentioned excavation was done 
in the last three tides, during a period of spring 
tide. During high water, excavation had to be 
stopped as the ground water level on the inside 
of the bank against the cross dam rose to 9ft. 
below O.D., as shown by the chain-dotted line 
in Fig. 12. The last 3ft. of excavation had to be 
done during low water in the Nene. 

A similar effect, but on a smaller scale, was 
obtained at the bank between the trench for the 
approach channel and the existing drain (Fig. 11). 
Here the water head was less high, but, on the 
other hand, the mud cover of the drain bottom 
was insignificant, whereas the distance between 
inner slope and open water was much shorter. 


A relatively larger number of filter wells, therefore, 
had to be installed on this side of the trench for 
the approach than on the opposite side. 


CONCLUSION 


This water-lowering system has become of 
common use on the Continent, especially in 
Holland, Germany, and Belgium, as well as in 
America. 

The principal reason that this system has 
not often been used in England is that the subsoil 
of the British Isles, just as, for example, the 
soil of France, more generally consists of clay 
or rock. Still, there are many places in England 
where a loose and pervious soil is found, such 
as special regions like the Wash districts, and up 
to a certain length, all important river valleys. 
Here this method deserves to be taken into 
serious consideration and, in certain cases, may 
probably lead to new solutions, more economical, 
both for the design of the permanent works 
themselves, and for their execution, than those 





used hitherto. 
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International Standards—The investigation of 
the International Temperature Scale over the 
range 660 deg. to 1063 deg. Cent. has been com- 
pleted, with the result that the accuracy previously 
attainable has been greatly improved upon. The 
results of the recent work on the absolute deter- 
minations of the principal electrical units have 
been presented to the International Committee of 
Weights and Measures, and provisional values 
have been agreed upon for the absolute units 
which are to replace the existing international 
units in 1940. It is satisfactory to record that the 
differences between the agreed values and those 
obtained at the Laboratory do not exceed the 
estimated experimental error. 

Relations with Industry—tIn most departments 
of the Laboratory there has been an increase in 
the amount of test work carried out during the 
year. The number of routine tests on instruments 
and materials undertaken during the twelve 
months ended June 30th, 1938, was about 41,500. 
exclusive of clinical thermometers and taximeters, 
Over the same period upwards of 530,000 clinical 
thermometers and over 20,000 taximeters were 
tested. About forty major special investigations 
are in hand for firms and outside bodies, as well 
as a number of researches for Boards and Com- 
mittees of the Department and for the Defence 
Services. The Laboratory has received, as usual, 
a large number of inquiries from industry for 
information on scientific problems; in many 
instances it has been possible to furnish the data 
required without conducting experiments, and in 
accordance with established practice no charge 
is made in such cases. 

Physics Department.—Determinations of the 
thermal conductivities of a number of gases, 
liquids, and solids have been continued. The 
substances investigated have included air, carbon 
dioxide, liquid and gaseous refrigerants, mica, 
oils used in the quenching of steel, a series of 
aluminium alloys, and a series of steels. Measure- 
ments have also been made of the thermal con- 
ductivities of various building materials and com- 
mercial insulating materials, including hollow 
glass blocks, factory flooring material, deck sheath- 
ing, sponge clippings, and a series of light concretes. 
A report has been published on the first stage of 
the investigation into methods of measuring the 
temperature of liquid steel in open-hearth furnaces. 
Refractory materials have been found which will 
afford adequate protection to the measuring 
instruments when immersed for short periods 
in molten steel without slag, and in the next stage 
of the investigation an attempt is being made to 
obtain such slag-free conditions in an actual 
furnace as will enable the “ quick-immersion ” 
method to be brought into use. 

In the Sound Division an investigation into 
the noise of motor horns, undertaken for the 
Ministry of Transport, has been completed. The 
object of the investigation was to correlate the 
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stridency of horns with some measurable physica! 
characteristic and as a result of this work it has 
been recommended by the Departmental Com- 
mittee concerned that, under specified conditions 
of test, the noise of a motor horn should not 
exceed 100 phons at a distance of 20ft. For the 
Institution of Automobile Engineers, investiga- 
tions are in progress relating to the silencing of 
motor cycles and to the reduction of drumming 
in motor car panels. Measurements have been 
made for the London Passenger Transport Board 
to assist in the lessening of noise in tube trains. 
Other work of the same nature has included the 
measurement and analysis of noise from aero- 
engines in test houses, and of noise in factories, 
offices, and other buildings. A study has been 
made of methods of preventing sound transmission 
along water pipes ; experiments have shown that 
the insertion of a small length of flexible tubing 
in the water system, preferably close to the scurce 
of sound, affords appreciable insulation against 
noises arising from circulating pumps and hissing 
taps. 

Electricity Department—In the Electrical 
Standards and Measurements Division a new 
standard of inductance has been constructed to 
replace the Campbell inductometer which has 
been in use for about twenty-seven years. The 
necessity for this change has arisen from the 
increasing demand for higher precision and the 
extended range of frequency over which measure- 
ments must now be made. With regard to 
frequency standards, the quartz ring oscillator 
has proved to be one of the most accurate standards 
of time or frequency yet constructed. As, how- 
ever, it requires great care in its maintenance, a 
more robust type of oscillator has been developed, 
which gives an accuracy at least equal to that 
of the original standard. One such oscillator 
has been constructed for use at the Royal Observa- 
tory, Greenwich, as a standard clock, and two 
others are being made for the Australian Govern- 
ment for use in connection with radio communica- 
tion. The investigation of power losses in dielec- 
trics, which is being carried out for the British 
Electrical and Allied Industries Research Associa- 
tion, has been continued; among the further 
materials examined have been a group of synthetic 
resins, some typical glasses, and various grades 
of ebonite. A special study has been made of 
thin films of phenolic resin and cellulose acetate ; 
measurements were made of the dielectric constant 
and electrical conductivity when film thickness, 
moisture content, frequency, and temperature 
were varied, and water absorption was also 
recorded. The results provide valuable informa- 
tion regarding the internal structure of the films. 

A large volume of work has devolved upon the 
Electrotechnics Division in consequence of the 
Electricity Supply (Meters) Act, 1936, which 
requires that electricity supply authorities, in 
their tests of domestic electricity meters, must 
employ methods and apparatus approved by the 
Electricity Commissioners. The standard measur- 
ing apparatus used by some 600 supply authorities 
throughout the country will be sent to the Labora- 
tory for test within the next few years, and special 
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arrangements have been made to carry out this 
work expeditiously. Investigations into high- 
voltage phenomena, which are being carried out 
for the British Electrical and Allied Industries 
Research Association, on behalf of the Central 
Electricity Board, have been mainly directed 
to the protection from lightning of transmission 
circuits, transformers, &c; Studies have been 
made of the surge impedance of earth connections, 
lightning arrestors, and of the impulse charac- 
teristics of porcelain insulators, dielectrics, and 
cables. The equipment for testing fuses and 
circuit breakers has been augmented, and D.C. 
tests can now be made at 250 volts with currents 
up to about 16,500 amperes, and at 500 volts 
with currents up to about 10,000 amperes. 

Metrology Department.—A new gauge inter- 
ferometer has been brought into use, its purpose 
being the rapid and accurate standardisation 
of reference gauges of the highest precision. A 
number of gauges can be set up together in the 
apparatus and measured in sequence. The values 
obtained in terms of wavelengths are rapidly and 
simply converted by the use of a special slide rule 
and correction tables, the results being given as 
the difference, in units of one-millionth of an 
inch, between the actual length of the gauge and 
its nominal size. An investigation has been 
made into the cause of the local corrosion which 
sometimes occurs on the lapped surfaces of standard 
end gauges. It appears that the corrosion can be 
attributed to the settling of dust particles upon 
the surfaces, and that it can be prevented by 
suitable precautions during manufacture and 
measurement. The absolute determination of 
the acceleration due to gravity at Teddington 
has also been completed. The provisional value 
of ““g” was found to be 981-180 cm. per square 
second to within about +2 parts in a million. 

Engineering Department—The fundamental 
research on the deformation and fracture of 
metals has been continued. With the aid of 
precise methods of X-ray diffraction it had already 
been established that, in the case of normalised 
steel, failure by static and cyclic stressing was 
characterised by the same kind of progressive 
deterioration of the original crystals, leading to a 
completely fragmented system of crystallites 
of random orientation. It was surmised that the 
presence of marked lattice distortion in the 
crystallites was also an essential condition of 
fracture, but no positive evidence on this point 
could be obtained in the previous experiments. 
Further work was therefore undertaken, using 
similar material, but commencing with a structure 
which had already been brought to a fragmented 
condition by cold rolling. For this work an 
improved X-ray technique and a new form of 
X-ray spectrometer were developed. It was 
found that; although under safe ranges of stress 
no measurable change occurred in the structure, 
eycles of an unsafe range produced a progressive 
effect on the efficiency of scattering of the X-rays, 
only to be accounted for by intense lattice distor- 
tion in the crystallites forming the fragmented 
material. An investigation of the properties of 
materials for cast crankshafts has been made 
possible by the high-speed combined fatigue- 
testing machine developed at the Laboratory. 
The use of cast ferrous alloys for engine crank- 
shafts is a recent development, and reliable 
experimental data regarding the characteristics 
of such materials have hitherto been lacking. 
Five typical materials have been fully investigated, 
and the results obtained are not only of immediate 
value to industry, but appear likely to stimulate 
interest in the wide application of cast ferrous 
alloys for general engineering purposes. 

A further paper has been published resulting 
from the research on fluid friction and heat trans- 
mission which is directed to the determination 
of the fundamental conditions under which 
exchange of heat takes place between a moving 
fluid and the solid boundary with which it is in 
contact, and of the corresponding loss of pressure. 
Arising out of the demand for tests of the efficiency 
of steam-pipe covering materials, determinations 
have been made of the heat loss from a bare 
pipe over a range of temperature up to 1000 deg. 
Fah. The Laboratory standard bare pipe was 
originally calibrated up to a temperature of 
600 deg. Fah., but efficiency tests are now required 
at higher temperatures, and the work referred 
to has enabled the calibration to be extended to 
1000 deg. Fah. 

Experiments undertaken to determine whether 
an induced wind tunnel of rectangular cross 
section could be worked satisfactorily at speeds 


stage. A tunnel having a working portion 6in. 
by 3in. cross section and 9in. long has been con- 
structed in which speeds up to the local speed 
of sound can be obtained and in which the required 
conditions of flow can be satisfied. Such a tunnel 
is primarily intended for tests on model aerofoils 
at high speeds, and a rectangular tunnel has certain 
experimental advantages over one of circular 
cross section. The 3in. high-speed wind tunnel 
developed by the late Sir Thomas Stanton has 
been converted to the open-jet principle, the 
working jet now being contained in a square, 
glass-sided chamber. Models can thus be observed 
and photographed while actually under test, 
and an optical system has been fitted enabling 
Schlieren photographs of the flow pattern to be 
obtained. 

Metallurgy Department.—Progress has been made 
with the redetermination of the iron-carbon 
equilibrium diagram, and a paper has been pub- 
lished covering the delta region. The diagram 
obtained was based on the results of thermal 
curves taken on a number of alloys prepared 
from materials of high purity. A valve-energised 
high-frequency furnace was used for the experi- 
ments, the alloys being prepared and preserved 
under high vacuum conditions. The results of 
the investigation into the constitution of the 
alloys of nickel, chromium, and iron have been 
published. The work comprised a determination 
of the solidus of the nickel-iron system, and 
reinvestigations of the liquidus and solidus tem- 
peratures and solid constitution, at temperatures 
above 800 deg. Cent., of the nickel-chromium 
alloys and of the nickel-chromium-iron alloys 
containing up to 50 per cent. chromium. To 
meet the requirements of these and other researches 
advances have been made in the production of 
pure metals and the development of highly 
resistant refractory materials. 

Aerodynamics Department.—Further determina- 
tions of the drag of aerofoils at very high Reynolds 
numbers have been made in the compressed air 
tunnel, and a new technique has been developed 
to meet the necessity of obtaining data applicable 
to modern aeroplanes at their top speed. Other 
investigations in the compressed air tunnel 
have included further studies of the effect of 
surface roughness on the drag of aerofoils and 
streamline forms, including the effects of rivets 
and lapped surface plating, and a comprehensive 
series of tests on the drag of streamline bodies 
of various fineness ratios. Researches on com- 
pressibility effects at high speeds have been 
continued in the high-speed tunnel. One of the 
most important conclusions which have emerged 
is that a very rapid increase of the drag of a 
model commences when the local speed at some 
point on its surface first reaches the velocity 
of sound, and theoretical calculations have been 
made to estimate the speeds at which this effect 
will probably arise on various parts of an aircraft. 
Problems of stability and control have received 
further attention. Data were collected, and 
compared with the results of model tests, in order 
to investigate defects in longitudinal stability 
exhibited by some low-wing monoplanes, and it 
was shown that some of the loss of stability 
was due to the effect of the engine nacelles on 
the pitching moment. Further investigations 
on the subject are being made by means of a 
comprehensive series of tests on a model of a 
typical monoplane. The problem of securing 
adequate stability in roll at low speeds has received 
much attention, particularly the question of the 
design of wing tips to avoid undesirable rolling 
when near the stall. 

The systematic airscrew research, which has 
for its main object the provision of data for 
calculating the take-off thrust of airscrews of 
moderately high pitch, has been continued in 
co-operation with the Royal Aircraft Establishment, 
where experiments on full-scale airscrew per- 
formance are being carried out in the 24ft. tunnel. 
This research has, for the first time, provided an 
opportunity of comparing experiments on model 
and full-scale airscrews under conditions of strict 
similarity. In connection with the study of 
flutter and buffeting, apparatus based on the 
use of the cathode ray magnetostriction stress 
indicator is being developed for the measurement 
of the instantaneous air forces acting on oscillating 
aerofoils. ‘ 

William Froude Laboratory.—Although there 
has been some decline in the number of ship 
designs submitted for test, following the record 
number of eighty-eight reached in the year 1936, 
tests have been made on a wide variety of ships, 


twin-screw fast Atlantic liners, cargo vessels 
of express, tramp, and coastal types, dredgers, 
tugs, tankers, fast motor boats, paddle and river 
boats. In the majority of cases considerable 
improvements were made as the result of the 
tests, and in some instances the hulls were 
redesigned at the Laboratory, in the light of 
available knowledge, before tests were com- 
menced, in order to reduce the work involved. 
Investigations into the design of herring drifters 
have shown that the forms of hull at present 
in use can be improved to give a reduction of 
some 40 per cent. in power without loss in sea- 
worthiness. The research on the behaviour of 
ships in rough water has been extended to deter- 
mine the effect on propulsive efficiency of certain 
changes in design. It has been established that 
the use of a cruiser stern in place of the raised 
counter leads to a reduction in resistance, with 
practically no change in propulsive efficiency ; 
that up to a certain point reduction in propeller 
blade area increases the propulsive efficiency 
in smooth water; and that placing the propeller 
brackets behind the screws gives a considerable 
gain in propulsive efficiency. In the screw pro- 
peller research, results have been published for 
a series of three-bladed screws tested in open 
water under a large range of speeds and immer- 
sions. Further experimental work on cavitation 
has been carried out in the Lithgow propeller 
tunnel, and the cause of a scale effect which exists 
at the speed at which cavitation sets in is being 
investigated. A re-analysis of William Froude’s 
experiments on surface friction has been made 
in the light of modern knowledge on the subject. 
It has been shown that by assuming different 
points of transition between laminar and tur- 
bulent flow, certain ‘“ anomalies”’ mentioned 
by Froude can be explained, and a method has 
been developed for extending Froude’s results 
for high speeds and long length. 


Fue. RESEARCH 


Preparation of Coal for the Market —Work has 
continued on the “dustproofing”’ of coal by 
spraying with oil or other liquid, and considerable 
interest has been shown in the possibilities. 
Experiments on the deterioration of coal on 
storage have shown no significant change in the 
properties of coals stored for four months in the 
open under conditions that precluded the possibility 
of self-heating. Storage for a further three 
months has, however, given indications of change, 
and the investigations are continuing. It has 
been suggested that the oiling of the coal before 
storage might have a beneficial effect, and this 
is also under investigation. 

Carbonisation and Gasification.—The experiments 
on the use of coal instead of coke in water-gas 
plants have been extended to the use of higher 
volatile weakly caking coals. It has also been 
possible by introducing iron ore into the pre- 
heating chamber of the water-gas plant to pro- 
duce hydrogen, by the decomposition of some of 
the steam, in sufficient quantity to raise the 
hydrogen/carbon-monoxide ratio of the water-gas 
made to a value suitable for direct use in the 
synthesis of liquid hydro-carbons. The objects 
of the work being carried out under this section 
are to increase the flexibility of the gas-making 
industry, and to conserve the best coking coals, 
the amounts of which are limited. 
Hydrogenation.—The study of the hydrogenation 
of coal and tars to produce oils and motor spirit 
has continued. As regards coal the investigations 
have been directed towards obtaining greater 
knowledge of the factors which influence the course 
of the reaction, including the nature of the coal, 
the physical conditions such as temperature 
and pressure, and the nature of the catalysts 
employed. The hydrogenation of a number of 
pure compounds has been studied to throw light 
on the course of the reactions, as has the possibility 
of producing Diesel oil and lubricating oil from tars. 
Synthesis of Hydro-carbons and Production of 
Lubricating Oil—The synthesis of liquid hydro- 
carbons from carbon monoxide and hydrogen 
forms a means of production of oils from coal. 
The process takes place at atmospheric pressure, 
and has been studied in a plant capable of pro- 
ducing about 2 gallons of liquid product per day, 
as well as in smaller apparatus. The products 
consist almost entirely of straight-chain paraffins 
and: olefines, from the simplest members of the 
series up to the wax melting at over 100 deg. 
Cent. Fractions of the primary product may be 
used as motor spirit (but this has a rather low 
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excellent quality on account of its high cetene 
number. The olefines can be polymerised to 
produce lubricating oils, and sufficient quantities 
have been produced to enable laboratory tests 
of their quality to be carried out. They have 
not yet been produced in sufficient quantities 
for practical engine tests, and these are essential 
before a definite statement as to quality can be 
made. The laboratory tests indicate that the 
-lubricating oil is of good quality. The wax 
obtained during the synthesis can be oxidised 
to form fatty acids, and soap has been produced 
from this source. 





Pulverised Fuel—The possibilities of the use 
of pulverised coal instead of oil in compression- 
ignition internal combustion engines is being 
investigated. One of the main difficulties lies 
in the high rate of cylinder wear caused by the 
abrasive action of the coal ash. A study of the 
wear using various materials for the cylinder 
liners, pistons, and piston rings, has been carried 
out, and certain materials have shown promising 
results. A two-cylinder, 90 H.P. Diesel engine 
has been obtained and will be converted for experi- 
ments on pulverised coal firing. 

(To be continued) 
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EFFICIENCY OF STEAM TURBINES 

Str,—I have just had an opportunity of seeing 
your very interesting leading article in the issue of 
THE ENGINEER dated January 13th, on “ The Effi- 
ciency of Steam Turbines.” 

Your opening sentence is, I feel, the essence of the 
matter,-and you go on to say that prior to the intro- 
duction of feed heating and steam reheating the 
Rankine cycle was a very satisfactory criterion indeed 
for any combination of steam conditions. The cycle 
was completely reversible within itself and the actual 
engine was obviously an attempt at physical repro- 
duction of the cycle as efficiently as possible. 

An unsatisfactory ratio of performance on the 
basis of the Rankine cycle was often an indication 
either of a fault in the engine or of a fault in the 
overall measurement of thermal efficiency. The view 
of an overall efficiency as being the product of the 
thermodynamic efficiency of a machine and the 
thermal efficiency of a hea‘ cycle seems fundamental 
to progress in this art, although the habit of thinking 
in this way seems to have declined to a degree in 
modern times, possibly due to lack of an absolute 
standard having the virtues of the original Rankine 
cycle. 

The use of steam power has increased enormously 
since the coming of the steam turbine, and the size 
of individual units has increased in a like degree, so 
that accurate assessment of steam power plant per- 
formance has great economic significance. High 
overall efficiency is more than ever important as the 
cost of fuel, or rather the value of fuel, increases. 

With feed heating, and occasionally steam reheating 
the original Rankine cycle no longer applies and a 
standard cycle of comparison to cover modern com 
binations of steam conditions has not so far, as you 
point out, received official blessing. It seems that 
any such cycle of comparison should avoid making 
any compromise with practical limitations as the 
Ideal engine described in the 1927 Heat Engine Trial 
Report did, in that one stage of feed heating only 
was assumed and the further assumption was made 
that this must take place in the wet steam region of 
expansion. The original Rankine cycle could be 
applied to any chosen terminal steam conditions. It 
was, moreover, completely reversible in every phase 
and made no compromise with the practical diffi- 
culties of steam engine builders in the matter, for 
example, of partial throttling at the inlet valve and 
early opening of the eylinder exhaust valve. This 
particular limitation did not, of course, apply to the 
condensing steam turbine, which in theory at any 
rate attempted to reproduce the Rankine cycle exactly. 

In the above connection you will no doubt have 
seen a copy of my paper on “‘ A Suggested Basis of 
Comparison for Steam Turbo-generator Units and for 
Complete Power Stations,”’ published in the December, 
1938, Journal of the Institution of Civil Engineers. 
Formulz for steam cycle efficiencies with any com- 
bination of feed heating and reheating are given 
therein, and it is pointed out that these cycles are 
completely reversible within themselves as the 
Rankine cycle was and, most important, are very 
easy to calculate. It will be obvious that the modern 
turbine with feed heating and steam reheating 
attempts to approximate these ideal cycles almost as 
closely as the simple condensing turbine did the 
Rankine cycle, the exception being the existing 
mechanism for dealing with the bleeding process, 
particularly in the superheat region, although with, 
say, only three feed heaters for a temperature rise of 
about 250 deg. Fah. the process of bleeding is far from 
reversible at any point. This could be improved by 
increasing the number of heaters, although it might 
not be economic, but superheat can only be dealt 
with reversibly by isothermal compression, and so 





far the thermodynamic gain has not been worth 
while. It would probably be more convenient to 
make modifications to the cycle in other directions 
if the loss became important. 

The assumption of isothermal compression of the 
bled steam in the superheat region does, however, 
make the engine completely reversible and it greatly 
simplifies the calculation of its ideal efficiency, as the 
paper points out. The paper also draws attention to 
the fact that bleeding of steam before or after reheat- 
ing is immaterial to the efficiency of the ideal cycle if 
the process is carried out reversibly, t.e., with iso- 
thermal compression if bled in the superheat region. 

Before reading your leader I had not seen Dr. 
Stoney’s contribution to the discussion of Mr. Gibbs’ 
paper, nor was I aware of the existence of the 1926 
Interim Report of the Heat Engine Trials Committee, 
and I found them both of great interest. 

Your remarks regarding the 1927 Report and the 
dodging of the theoretical difficulty with regard to 
feed heating by superheated steam evidently apply 
also to the 1926 Interim Report, but I think its chief 
drawback might have been the lack of a simple 
formula in which one merely filled in one or two steam 
table figures corresponding to the terminal steam 
conditions, to get a figure for the ideal cycle efficiency. 

North Wembley, J. F. Frerp. 

February Ist. 


DIMENSIONLESS CHARACTERISTICS OF 
FANS AND CENTRIFUGAL PUMPS 


Srr,—Mr. Jennings’ letter on the above subject 
which appeared in your issue of January 27th is a 
neat little monograph on the application of dimen- 
sional analysis to the performance of centrifugal 
machines. The last three paragraphs are particularly 
valuable. In his equations Mr. Jennings expresses 
each pump characteristic as a product of certain 
functions of g/nd* and g/vyd. This, it may be 
pointed out, is only one of many ways of combining 
these two dimensionless groups. 

In my letter I was unable to cover the preliminaries, 
as I was concerned only with possible relationships 
between efficiency, Reynolds number, and specific 
speed. The equations I used were similar to those 
of Mr. Jennings, but contained two extra groups—the 
dise friction group n d?/v and the roughness group 
8/d, viz., 
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where 

4=9 9 qh/550P=wh/550P . . . (4) 


3/d is a term to take account of the “ roughness ” 
of the passages, 3 being the mean height of the pro- 
jections in the various cast and machined surfaces. 
The total head h (feet) in (1) and (4) is that specified 
in the British Standards Institution’s Pump Test 
Code 599—1935, and takes account of the kinetic 
energy in the suction and discharge streams. op, of 
course, is expressed in “slugs” or “‘ gee-pounds ” 
per cubic foot. Equation (3) was the most important 
in my investigation. In the fan experimented with 
the point of optimum efficiency occurred at nearly the 
same value of g/n d® at all speeds, so that this group 
was a constant. 8/d was also a constant, since the 
same machine was used throughout. The specific 
speed group nqt/gth?, obtained by combining 





g h/n*d* and q/n d*, was introduced because efficiency 
is thought in many quarters* to be conneeted with 
specific speed. The passage Reynolds number 
q/vd was combined in the simplest possible way with 
the disc Reynolds number n d?/vy by multiplication 
to give the “combined Reynolds number ” nd q/v*. 
Mr. Jennings’ second paragraph, however, reminds one 
that if the Weisbach coofficient fp = a (q/v d)° for 
passage friction losses had been assumed to have the 
same index ¢ as the coefficient fg = b (n d*/v)* for dise 
friction, either g/v d or n d*/v could have been taken 
as the Reynolds number, since g/n d* was constant 
during the experiments, 

Neglecting the effect of the roughness term $/d, 
then, it was considered that the efficiency could be 
expressed in terms of Reynolds number and specific 
speed, as suggested in my letter. 

G. G. McDona.p. 

The Engineering Department, 

The University, Glasgow, W.2, 
February 2nd. 





SPEED AND THE PASSENGER 

Srr,—Does the dissatisfied railway passenger ask 
too much ? 

Your editorial comment (page 157) on the cost of 
railway speed leaves the question open, but I suggest 
that his discontent is rooted not in the scale of his 
benefits, but in their unequal distribution, exemplified 
by the obsession of certain lines with their north and 
south traffic to the exclusion of east and west. 

When all allowances have been made for the 
Pennine barrier, the plight of the passenger from 
Chester to Norwich, or Sheffield to Shrewsbury, is 
incomparably worse than if he were making a similar 
journey along a north-south axis such as Oxford to 
York or Liverpool to Gloucester. 

It is commonly objected, where communications 
are bad, that the existing volume of traffic is insutti- 
cient to justify the cost of their improvement ; 
but the flow of traffic naturally seeks the line of 
least resistance, and the resistance offered by some 
cross-country railway connections is formidable. 

The dissatisfied passenger’s contention might 
well be that the cost of permanent way renewals 
and locomotive maintenance and fuel consumption 
involved in observing a 50 m.p.h. average speed on 
east to west services would probably not exceed 
that made necessary by the intensive ‘acceleration 
of the Anglo-Scottish schedules, and the increase in 
revenue would be greater. From his standpoint, the 
time saved on a single journey is less important 
than the ability to make, within the compass of a 
working day,’ the double journey, out and home, 
between all important towns 100 to 200 miles apart, 
with a reasonable interval for business at the place 
visited. , C. B. HARLEY. 

Sheffield, February 3rd. 


THE FUTURE OF THE OIL ENGINE 


Str,—Your correspondent on the above subject 
in the February 3rd issue of your journal has made 
some very misleading statements. 

It is not a fact that the whole of the Union Castle 
fleet is equipped with Diesel-engined vessels, as he 
states. Two of their most modern liners, at least, 
are equipped with geared turbine units, and there 
may be others with similar propelling machinery. 

Reference is also made in your correspondent’s 
letter to the fact that the large marine Diesel takes 
up considerably less space than boilers and turbines. 
I would like to point out, however, that the firm 
with which I am associated have re-engined two large 
motorships with turbines of greater power than the 
Diesel engines originally installed with the boilers 
and turbines occupying the original Diesel engine 
room. Indeed, had advantage been taken of the 
low head room of the turbine machinery, a con- 
siderable increase in passenger accommodation could 
have been provided. The two ships to which I 
refer are the “ Asturias” and “* Alcantara,” of the 
Royal Mail fleet. 

I would also take exception to your correspondent’s 
statement that the Diesel engine is less complicated 
than the turbine. Quite the reverse, in fact, is true. 

For the modern fast passenger liner, the geared 
turbine makes an ideal propelling unit. The complete 
absence of vibration of the turbine, the ability to 
burn a cheap grade of fuel in the boilers, small 





. * “* Hydraulics,” by R. L. Daugherty, second edition, McGraw 
Hill, New York, 1919, pages 259-260; ‘* Determination of the 
Actual Theoretical Head of a Centrifugal ts by M.D. 
Aisenstein, “ Trans.,” Amer. Soc. Mech. E., 1930, Vol. 52; 
“Centrifugal Pump Characteristics, Performance, Construc- 
tion, and Cost,” by T, Y. Sherwell and R. Pennington, ‘‘ Proc.,”’ 
I. Mech. E., 1932-33, pages 621-708 ; ‘‘ Centrifu, al Pumps for 
the Colorado River Aqueduct,” by Professor R. L. Daugherty, 
Mechanical Engineering, New York, 1938, Vol. 60, pages 295-299, 
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maintenance costs, low depreciation, and (with 
water-tube boilers) the small space occupied, all 
go to make the marine geared turbine a very 
attractive proposition. W. G. S, Wricut. 
Portadown, N, Ireland, 
February 4th, 


Sir,—-Mr. Hugh Campbell, in his letter on the 
above subject, is very sweeping in his condemnation 
of the large marme oil engine, particularly with 
regard to its great weight, yet I believe that even with 
the conventional type of engine it is only in the larger 
size he mentions that this exceeds the total weight of 
similar steam turbine machinery. 

Without going so far as an oil turbine, a great 
saving of weight could be effected by the adoption of 
multiple units of high-speed engines, as was suggested 
many years ago by A. W. Boothroyd and later by 
H. R. Ricardo. 

Mr. Campbell seems to regard the problem of the 
oil turbine as of easier solution than that of the gas 
turbine. 

About 1925, when a paper was read at Chelmsford, 
dealing at some length with the Holzwarth gas turbine, 
up to 5000 kW (by A. H. Lymn and previously read 
at the first World Power Conference, 1924), a question 
on blades in the discussion which followed brought 
the reply that the most suitable material was nearly 
pure iron (not more than 0-1 per cent. carbon), and 
that with that material no trouble was experienced 
with blades. The overall efficiency claimed, however, 
was very low, being only 17-4 per cent., fuel to bus- 
bars. 

This turbine was, I believe, also tried on liquid fuel, 
but with what success I do not know. 

GEOFFREY K. Kina, Assoc. M. Inst. C.E. 

Norwich, January 31st. 








Road and Rail Transport 


THE following statement regarding the agreement 
between the road haulage industry and the railways 
was issued by the Railway Companies Association on 
Tuesday last. 

The road haulage industry, subject to safeguards, 
will raise no objection to the railways’ .“* square deal ” 
proposals. A basis of agreement was reached at a 
meeting between representatives of the railway 
companies and of the liaison committee on road 
transport rates, and as a result a joint memorandum 
embodying the agreed proposals has been submitted 
by the two industries to the Transport Advisory 
Council. 

The memorandum explains that the liaison com- 
mittee .consists of representatives of holders of 
“A” and “B” licences of all the national road 
haulage organisations. Both the railway and the 
road haulage industries hold the view that due 
regard must be given to the ultimate objective 
of co-ordination of all forms of transport. They 
are convinced, however, that it would not be 
practicable to apply to road transport the present 
railway rates structure with its elaborate classifica- 
tion, restrictions, and obligations. © 

In order to afford road hauliers greater freedom 
to negotiate agreements for the co-ordination of their 
own industry, the railways have given an under- 
taking that they will not, unless there are excep- 
tional circumstances, raise objection for two years 
after they have been given their freedom to applica- 
tions for (a) the renewal, without any alteration, 
of existing “A” or “B” licences; (6) the granting, 
to existing hauliers, of “A” licences for additional 
vehicles; (c) the granting, to existing hauliers, of 
additional “‘ B® licences for vehicles whose operations 
are limited to a radius not exceeding 25 miles. 

This undertaking is not, however, to preclude a 
railway company from giving information on request 
to a li i authority concerning the existing 
transport facilities which it provides, or from objecting 
to an application on the ground that the applicant 
has failed to comply with the conditions of the 
licence. 

The road haulage industry agrees to co-operate 
with the railways as far as practicable with a view 
to securing due observance of the conditions attached 
to road haulage licences. 

The two industries agree to set up voluntarily 
a central consultative committee to arrange measures 
of co-ordination and to deal with difficulties that 
may arise. The committee will be set up forth- 
with, and as an immediate task will consider and 
formulate the principles on which voluntary agree- 
ments can be entered into in regard to the rates to 
be charged by road and rail for merchandise traffic 
either generally or in respect of particular com- 
modities or particular routes or areas, with due 
regard to the effect of such agreements on other 
interests. 

The liaison committee is convinced that owing 
to the large number of operating units in the road 
haulage industry, adherence to voluntary agreements 
cannot be relied upon, and that some measure of 
statutory control is an essential preliminary to an 





attempt at co-ordination with other forms of trans- 
port. In order, therefore, to make joint agreements 
effective, it will be necessary to obtain. statutory 
powers to secure their observance by all road hauliers 
between the points or in the areas affected. In the 
considered opinion of the liaison committee such 
powers are necessary, not at some future distant 
date when the country as a whole might be covered 
by a general comprehensive rate structure, but 
immediately agreements are entered into, not only 
on routes and in districts, but even for specific traffic 
on those routes or in those districts. The liaison 
committee has therefore urged that any Bill repealing 
restrictions on railway charges should include 
clauses providing for machinery to sanction agree- 
ments and making the specified rates and conditions 
of carriage obligatory on all “A” and “ B” licence 
holders and on the railway companies where 
concerned. 

Draft clauses submitted by the liaison com- 
mittee are appended to the report. They provide 
for the setting up of a tribunal to approve rail and 
road rates agreements, and propose that the Railway 
Rates Tribunal should for this purpose be modified 
by the appointment of an additional permanent 
member who shall be a person of experience in the 
transport of goods by road. Full provision is made 
for the publication of proposed agreements by the 
Rates Tribunal and for opportunity of objection 
by a trader or representative body of traders or a 
road carrier or representative body of road carriers. 
It is further provided that when an agreement 
is sanctioned by the tribunal the prescribed rates 
shall be binding on all road hauliers concerned and 
that a road haulier may have his licence revoked 
or suspended if the prescribed rates are disregarded. 

Having regard to the ultimate common objective 
of co-ordination, the railways have agreed to the 
principle of the proposed clauses for inclusion in 
any Bill removing railway restrictions. 

The railways have given en assurance that they 
will maintain a voluntary system of classification, 
and express the view that the removal of statutory 
control in this respect will enable them to modify 
their classification as may prove necessary in the 
interests of a co-ordinated system of rates. The 
railways have also given an assurance that though 
they seek to be free from the statutory obligation 
to publish rates, they will, in practice, publish lists 
of rates for the use of traders. 

In regard to the apprehension of the road haulage 
industry that the railways, if freed from their present 
obligations in respect of undue preference, might 
use their freedom coercively, the railways point 
out that it is an explicit part of their proposals that 
they should charge reasonable rates and that there 
should be a right of appeal by traders on the question 
of reasonableness to a tribunal. It is agreed that in 
considering the -question of reasonableness the 
tribunal should have regard to the rates charged for 
traffic of the same description carried under identical 
conditions between the same points, and to the rates 
charged by competing forms of transport or agreed 
with them, with a view to avoiding uneconomic 
transport rates. 

In conclusion, the memorandum points out that 
the two transport industries attach great import- 
ance to the scheme of voluntary consultation through 
the central committee, and that the legislation 
which is recommended is considered essential to 
give effect to measures of co-ordination agreed 
between them. At the same time, the recommenda- 
tions contain ample safeguards for the protection 
of trade and industry in the form of a right of appeal 
to a judicial tribunal, whilst nothing in the pro- 
posals involves any interference with the right of 
the trader to use his own vehicles under a “C” 
licence. ‘The two forms of transport,’ the memo- 
randum concludes, “ will continue to exist side by 
side as competitive, but co-ordinated, agencies. 
The competition will, however, be of a different 
kind, for, under a correlated system of rates it will 
more than ever be the object, and the interest, of 
each to win traffic by the quality of the service which 
it renders.” 








Mechanical Engineers’ American 
Visit 

Iv is announced by the Institution of Mechanical 
Engineers that 103 members, accompanied by 67 
ladies, have now intimated their intention to take 
part in the American Summer Meeting this year. 
The programme has not yet been definitely settled, 
but it will probably be in accordance with the follow- 
ing provisional itinerary. It is not yet certain 
whether the visit to Toronto will actually take place. 

August 26th. (Saturday).—5 p.m.: Liverpool, depart 
by the Cunard White Star R.M.S. “Samaria ” (20,000 
tons). 

September 3rd (Sunday).—10 a.m.: Boston arrive ; 
visit Boston. 4.30 p.m.: Boston depart; dinner on 
train. 9.30 p.m.: New York arrive (Pennsylvania 
Hotel), 

September 4th (Monday).—2.30 p.m.: Welcome by 
the Presidents of the American Society of Mecha- 
nical Engineers and the American Society of Civil 
Engineers to the Presidents and members of the 





Institution of Mechanical Engineers, the Institution 
of Civil Engineers, and the Engineering Institute of 
Canada and their ladies. : 

- September 5th (Tuesday) to September 8th (Friday). 
—At New York joint meetings with the American 
Society of Mechanical Engineers for the reading and 
discussion of papers by American and British authors 
on “ Transportation by Sea, Rail, Road, and Air.” 
Visits to the World Fair, and to engineering works, 
places of interest, &c. On the Wednesday there will 
be a banquet of the five societies and on the Friday 
a convocation of the five societies in the auditorium 
of the Fair grounds. 

September 9th (Saturday).—9.20 a.m.: New York 
depart by boat up Hudson River to Poughkeepsie, 
and thence by special train. 9.40 p.m.: Niagara 
Falls arrive (General Brock Hotel). 

September 10th (Sunday).—At Niagara Falls. 

September 11th (Monday).—1 p.m.: Niagara Falls 
depart. 3.10 p.m.: Toronto arrive (Royal York 
Hotel). 

September 12th (Tuesday).—At Toronto. 

September 13th (Wednesday).—8 am.: Toronto 
depart. 1.30 p.m.: Detroit arrive (Statler Hotel). 

September 14th (Thursday).—11.30 p.m.: Detroit 
depart (sleeping car). ie 

September 15th (Friday).—7 a.m.: Cincinnati arrive 
(Gibson Hotel). ; 

September 16th (Saturday).—11 a.m.: Cincinnati 
depart. 7.45 p.m.: White Sulphur Springs arrive 
(Greenbrier Hotel). 

September 1th (Sunday)—-At White Sulphur 


Springs. 

September 18th (Monday).—2 p.m.: White Sulphur 
Springs depart. 8.30 p.m.: Washington arrive 
Fe, lo Park Hotel). 


September 19th (Tuesday) and September 20th 
(Wednesday).—At Washington. ; 

September 21st (Thursday).—9.45 a.m.: Washing- 
ton depart. 12.10 p.m.: Philadelphia arrive (Bellevue 
Stratford Hotel). 

September 22nd (Friday)._At Philadelphia. 

September 23rd (Saturday).—8 a.m.: Philadelphia 
depart (breakfast on train). 9.45 am.: New York 
arrive. 11.30 p.m.: New York depart by the Cunard 
White Star R.M.S. “ Laconia” (20,000 tons). 

October 2nd (Monday).—p.m.: Liverpool arrive. 

or 


September 23rd (Saturday)—Noon: New York 
depart by the new Cunard White Star R.M.S. 
‘** Mauretania ” (35,000 tons). 

September 29th (Friday) or September 30th (Satur- 
day).—London arrive, calling at Southampton the 
previous day. ! 

Approximate cost: Cabin class, £125; Tourist 
class, £108 ; if return by the R.M.S. “ Mauretania,” 
additional cost would be about £9 Cabin class and 
£1 10s. Tourist. 

As the Summer Meeting is to be held in the United 
States it has been decided to hold a short social meet- 
ing in London on Friday, Saturday, and Sunday, 
June 9th to llth. The programme will include a 
supper-dance, visits to works and places of interest, 
and whole-day excursions on the Sunday. 








POWDER METALLURGY DEVELOPMENTS 





Tuat the products of powder metallurgy indi- 
cate unusual possibilities for further development, 
and that a study of its finer points presents a fertile 
field for college and laboratory investigation, are the 
conclusions presented in a paper for the American 
Institute of Mining and Metallurgical Engineers. The 
character and performance of these products have 
aroused interest in other applications of metal 
powder practice, which applications are likely to be 
of far-reaching character. At present, such develop- 
ment has to face difficulties in patent limitations, 
meagre knowledge on essential features, and scarcity 
of experience with the requisite operations and equip- 
ment. The principal commercial products now being 
made in quantities from metal powders are :— 
(1) Refractory metals, (2) hard cemented carbides, 
(3) bearing materials, and (4) contact materials. The 
first are processed in powder form because there is 
no other way of working them adequately, and the 
second can be made only in this way without sacri- 
ficing valuable physical characteristics. Porous 
bearings have structural effects that cannot be pro- 
duced by any other process, while welding electrodes 
and other electric contact surfaces are made from 
powder in order to maintain the identity of the com- 
ponents and to effect combinations otherwise impos- 
sible. Machines have been developed for producing 
powder metal preforms of uniform weight at high 
speed, and such powders sintered in furnaces of con- 
trolled temperature can be coined to high density 
without the production of scrap. It is considered 
surprising that this process has not been more widely 
developed for the production of coins, especially 
where precious metals are involved. One of the 
latest developments is that the manipulation of metal 
powders permits alloying by disperson or localised 
fusion between adjacent particles and the production 
of alloy parts that are practically in their final form. 
An important feature is that metal powder processes 
are free from some of the limitations of melting and 
casting. 
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Testing Metals for Wear by Friction Discs 
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LL the tests described in this article were 
J\ performed on the Skoda-Sawin testing machine 
(Fig. 1), the working tool of which is a smooth 
rotating disc (Fig. 2) of hard metal, 30mm. in 
diameter and 2-5 mm. wide, which, under a constant 
load, grinds an impression in the fixed test piece. 
The machine was designed by Professor N. N. Sawin, 
of the Skoda Works, Prague. The wear of the disc, 
if carefully looked after, is insignificant and can be 
ignored. For example, discs of Widia XX, after 
3,000,000 working revolutions, corresponding to 
600-800 tests of different materials, were reduced in 

















Fic. 1—SKODA-SAWIN WEAR TESTING MACHINE 


diameter on an average by not more than 0-003 mm. 
In other words, their wear expressed by volume was 
0-35 cubic millimetre, or 0-004—0-0006 cubic milli- 
metre for each test. 

The precision of the work done by the disc, and 
the maintenance of its grinding ability, is cheeked 
by repeated testings on Johansson, Zeiss, and other 
gauges having homogeneous structures free from 
internal stresses. Fig. 3 shows such a block gauge 
with ground impressions after tests of varying dura- 
tion, beginning with 50 revolutions of the disc and 
finishing at 10,000. The relationship between the 

















FIGS. 2 AND 3—WIDIA Disc AND GAUGE BLOCK 


volumes of these impressions and the revolutions 
is indicated in Fig. 4. The dise worked, during these 
tests, at a peripheral speed of 1 m. per second, and 
under a constant pressure of 15 kilos. Cooling and 
lubrication were effected by a solution of K,CrO, 
in distilled water, with a supply of 1 litre per minute. 
The first series of tests was performed with a new 
dise, and the second after six months’ work on 500 
tests of different materials. The curves show that 
the grinding ability of the Widia disc, after continuous 
work, does not change and that the linear relationship 
between the volume of the impression ground and 


the revolutions of the disc is maintained in testing 
homogeneous materials. 

Fig. 5 illustrates a bushing 25mm. in diameter, 
of Siemens-Martin steel, in a tempered state, and 
provides another example of the consistent effect 
of the disc. In this case, the disc was of the same 
metal and had the same coolant as in the preceding 
example, but its peripheral speed was 0:3 m. per 
second and the pressure varied from 2:64 kilos. 
to 18 kilos. Every test was performed with 5000 
revolutions of the disc, and every series of tests 
was made three times (I, II, III), under identical 








the elastic deformations disappear, and it is found by 
measurement that the volume of the ground impres- 
sion is 0-17 cubic millimetre. Before the stopping of 
the machine this volume was larger, namely, 0:17 
+0-03=0-2 cubic millimetre, with a corresponding 
length of impression=1-85mm. and an average 
pressure=2-15 kilos. per square millimetre. The 
average pressure between the disc and the specimen 
in this example, therefore, changed during the test 
approximately from 3:8 kilos. to 2-15 kilos. per 
square millimetre. 

The hard metal disc acts as a grinding tool. The 
swarf has the character of grinding swarf, but is 
very microscopic and is without particles of the 
grinding material. During a test the swarf is carried 
away by the strong film of coolant and does not 
penetrate into the surface pores of the dise, which 
has a Vickers hardness of 1500-1600. It is sufficient, 
after every test, to clean the working surface of the 


































































































conditions. The Widia disc made a total of 120,000 ' disc by means of red Vienna powder applied with a 
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FiG. 4—-VOLUME OF IMPRESSION AND REVOLUTIONS OF DISC IN 36 TESTS ON GAUGE BLOCK 


revolutions without disclosing any changes in its 
working surface. Fig. 6 presents the results of the 
tests. The three curves of wear, under repeated 
tests, were nearly identical. The relationship between 
the volume of impression and the pressure on the 
disc was linear up to 10 kilos. Over that load the 
resistance of the material of the bushing to the 
grinding action of the disc increased. As the identity 
of the three curves establishes the consistent working 
of the Widia disc at different pressures, it is possible 
to explain the discontinuity in the curves by the 
supposition of recrystallisation or work hardening 
of the tempered steel by the Widia disc at pressures 
over 10 kilos. With a Widia disc working on 
a Johansson gauge block, at different peripheral 
speeds from 0-3m. to 18m. per second, and at 
pressures ranging from 0-5 kilo. to 18 kilos., the 
relationship between the volume of impression and 
the pressure on the disc was found to be as shown 
in Fig. 7. 

During a test on the Skoda-Sawin machine, a 
constant load presses upon the specimen, the action 
of which precedes the starting of the machine. After 
setting the specimen against the disc, with theo- 
retically, a straight line contact, the load is applied 
to the disc, the load being chosen at such a value 
that the deformations of the disc and specimen 
are purely elastic. As a result of these deformations, 
the disc and specimen approach each other to the 
extent h., Fig. 8, and the surface of contact is 
considerably increased. The value of he cannot be 
calculated by Hertz formula and must be obtained 
by direct measurement. With certain assumptions 
it is possible to determine from the measured 
value of he the length, |, and the average pressure, 
Pe, between the disc and specimen. Fig. 9 shows 
the relationship between the load P and _ the 
average pressure pe=P/2-5 xl, in kilogrammes per 
square millimetre for the case of a Widia disc and 
a cylindrical bushing 25 mm. in diameter of 60 kilos. 
per square millimetre steel. A load of 10 kilos. corre- 
sponds to an average elastic pressure pe=3-8 kilos. 
per square millimetre, a length of impression 
=1-05mm., and a volume of impression=0-03 
cubic millimetre. The work of the disc, in grinding 
the impression, begins with the average pressure of 
3-8 kilos. per square millimetre, and the deeper the 
disc penetrates into the material the less should be 
the average working pressure between the dise and 
the bushing. If the machine is stopped when the 
disc reaches 5000 revolutions and the load removed, 








leather, the operation taking only half a minute 
to reproduce the original state of the surface of the 
disc. 

The process of grinding with all its variations, such 
as polishing, lapping, and honing, has, in spite of its 
practical importance, been very little investigated, 
much less so than, for example, the treatment of 
metals by cutting tools. Every grinding operation, 
according to Professor Sawin, represents a chaotic 
process, comprising the dislocation of microscopic 
chips by a multitude of cutting tools with irregular 
edges, and resembles more an operation of scratching 
and scraping with irregular evolution of heat, than 
a process of regular milling. As a result, the surface 
layers of the ground specimen are often in a stressed 
and fatigued state and are subject to seasoning. 

















FiG. 5—-BUSHING WITH GROUND IMPRESSIONS 


surfaces show an unexpected 
inclination to rapid wear. Some materials are more 
sensitive to grinding than others. It is known in 
practice that the weight of chip per unit of energy 
spent in the rough milling of different materials is 
from seven to fifteen times more than in correspond- 
ing rough grinding. In finishing operations the ratio 
is still greater. Comparative tests were performed on 
the Skoda-Sawin machine, under identical conditions 
of pressure, speed, and cooling, with the smooth Widia 
disc, Fig. 2, and with a similar disc with small teeth 
ground on the periphery of the disc, Fig. 10. In 
testing Siemens-Martin steel, the volumes of the 
impressions milled by the milling dise were from twelve 
to forty times greater than those ground by the 
smooth Widia disc. The milled surface was much 
smoother than that ground by the disc. 


Perfectly polished 
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The choice of K,CrO, solution in distilled water 
for cooling the disc and carrying away the swarf 
was dictated by its cheapness, the constancy of the 
solution for some days, and the insignificance of its 
oxidising action. The purity and constancy of this 
solution is a necessary condition for the precise work- 
ing of the disc. Using this cooling solution and with 
a high specific pressure between the disc and the tested 






























































ry t 220 
I 
9 ae 
Au 200 
Zan . 
Y 180 
+160 
“= 4140 
£ 
S 
S 
arf > 4120 
5 3 
7 2 
7 a 
3-0 = +100 
f > 
25 § 
‘ 3S +480 
20h 4 
tL > 60 
ror) 8 
| & 
oc| & 4 
— = 40 
| L 
0-5-- 
‘ 420 
3 0 
<* 0 
a4 ¢6€°88t 15 18 kg=P 
2: hia 3 & & 
y eS SE A CS Oe ead 
0 1 2 3 > Pair 
R 


THe Encineen 


Fic. 6—-RESULTS OF TESTS ON BUSHING 


specimen, dry or half-dry sliding friction occurs 
during the tests-at room temperature or, at most, 
not over 40 deg. Cent. 

The measurement of the cylindrical impressions 
ground in the tested specimen is performed on the 
Skoda-Sawin machine, either by means of a depth 
gauge, reading to 1/1000 mm. or by means of a micro- 
scope measuring the length of the impression. The 
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Fic. 7—-VOLUME OF IMPRESSION AND PRESSURE 
On Disc 


Pressure on Disc ® 


first means is very simple, and is suitable for approxi- 
mate investigations, but it always makes the volume 
less than it is in reality. As regards the second, 
the more precise, way, the volume found will be correct 
if the contours of the impression are clear, and if the 
disc, on removal from the specimen, does not increase 
the length of the impression. The volumes measured 


ground by the dise vary from the geometric shape of 
the disc and the reliability of the measurements 
made by means of a depth gauge or microscope, 
the results of the measurements may be compared 
with the volumes determined by precise weighing. 
In this connection, tests were performed on different 
materials with a Widia disc to depths of 0:5—0-1 mm., 
at a speed of 1 m. per second, under a pressure of 
15 kilos. and with normal cooling. The volumes were 
determined with the aid of a depth gauge, a micro- 
scope and by precise weighing. The samples of the 
materials tested were in the form of small parallelo- 
pipeds, on each of which from 12 to 20 identical 
impressions were ground, the volume of material 
removed composing from 2 to 3 per cent. of the whole 
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FiG. 8—-DEFORMATION OF DISC AND SPECIMEN 


volume of the sample. For hardened materials, 
such as carbon tool steel and high-speed steel, the 
volumes found by weighing approached the volumes 
determined by the microscope. In the case of such 
hard materials the impression appears to be a precise 
copy of the disc, and its volume can be calculated 
accurately from its length. In testing other materials 
with lower hardness, a lengthening of the impression 
takes place during the running of the disc out of the 
material. Its real volume is close to half the sum of 
the volumes found by means of the depth gauge and 
the microscope. 

It is necessary to answer the following two ques- 
tions :—(1) Are the results given by two dises of the 
same metal identical, and (2) is it possible to compare 
the results of tests on the same material given by 
dises of different metals produced in different 
factories ? 

The first question may, it is asserted, be answered 
affirmatively. In testing homogeneous material with 
two discs of the same metal, the difference in the 
results does not exceed +5 per cent. By careful 
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Fic. 9—AVERAGE ELASTIC PRESSURE AND LOAD 
On Disc 


treatment the disc keeps its working ability for a 
long time; afterwards it is necessary to regrind it, 
removing a layer 0-05-0-1 mm. thick. 

As regards the second question, tests were made of 
different materials with three discs produced by 
different firms. The discs were run at a speed of 
1 m. per second, under a pressure of 15 kilos. and with 
normal cooling. The duration of every test was 
3000 revolutions. Hardened homogeneous carbon 
steel, such as that used in Johansson gauge blocks, 
or tool steel of the best brands, gave identical results 
with the three discs. A difference appeared in tests 
on certain high-speed steels and reached in the worst 
case the relation 1-6:1-:4:1. The greatest difference 
in the behaviour of the discs was disclosed in testing 
materials of less hardness, namely, heat-treated 
carbon and chromo-nickel steel, bronze, and grey 
cast iron. In the case of grey cast iron the relative 





in this way can, however, be greater than reality. 
To determine the extent to which the impressions 


results were of the order 2: 1-6: 1. 


Thus, all three discs gave different results in grind- 
ing the same sample, and therefore in the compara- 
tive testing of different materials it is necessary to 
use dises of the same make. 

In conclusion, tests were made of nine plates of 
hard metal of different makes at a disc speed of 
1 m. per second, a pressure of 15 kilos., and with a 
4 per cent. solution of K,CR QO, in distilled water as 
the coolant. Every test lasted for 10,000 revolutions. 
Every sample was tested twice by the disc, and on 
the Vickers hardness machines. The Vickers hard- 
ness figures ranged from 1483 to 1665. Checking tests 
on the Johansson gauge, performed at the beginning, 
in the middle, and at the end of the tests, showed that 
the working performance of the disc was constant. 
It was found that the greatest hardness does not 
always correspond to the greatest resistance to 
abrasion by the Widia disc. A study of the state of 

















Fic. 10—-WIDIA MILLING Disc wiTH 40 TEETH 


the surface of the impressions, with respect to 
smoothness, clearness, quantity of scratches, and 
the size and distribution of pores, led to the conclu- 
sion that the strongest metals with an average volume 
of impression=43, after 10,000 revolutions were 
characterised by greater smoothness, not very deep 
scratches, and small pores, densely but evenly dis- 
tributed. The fine crystalline structure of hard metal 
is therefore to be associated with its superior resist- 
ance to wear abrasion. 








SIXTY YEARS AGO 


Tue ‘ CaLats-DOUVRES ”’ 


A NOTE in our issue of February 7th, 1879, recorded 
that from the latest report of the London, Chatham 
and Dover Railway Company it was to be gathered 
that the running of the twin-hull cross-Channel 
steamer “ Calais-Douvre” during the past season 
had in most respects justified expectations. She had 
performed the trip from Dover to Calais and back 
on seventy-eight days, with great regularity, making 
good and quick passages and affording the public 
‘““a large increase of comfort and a very material 
diminution of those peculiar evils and annoyances 
heretofore incident to the sea transit.” During the 
season upwards of 55,000 passengers crossed in her, 
representing an average of 715 per day, a number 
which would on many occasions have involved the 
necessity of running two of the ordinary mail boats. 
That fact might be regarded as in some measure 
offsetting the unquestionably heavy cost of working 
a ship of her size and capacity. 


THe Royvat Socrety anp RESEARCH 


‘ 


The spirit of hostility to Government “ interfer- 
ence ”’ in scientific research which existed sixty years 
or so ago was referred to in this note last week. The 
Government’s intervention had so far amounted only 
to placing a fund of £4000 at the disposal of the 
Royal Society to be administered by that body for 
the encouragement of scientific investigations. 
Although there were many within the Society itself 
who resented its collaboration with the Government 
in this direction, others outside it seemed to think that 
the scheme provided a favourable opportunity for 
securing financial assistance for their favourite 
subjects. Requests for assistance totalling over 
£12,000 were received by the Society. Little diffi- 
culty was found in disposing of some of them. There 
was, for instance, an application from one enthu- 
siastic would-be investigator who desired aid to 
build and equip an observatory in order that he might 
be able to predict by astronomical observations the 
advent of all the epidemic illnesses to which the flesh 
of man and beast is heir, and at the same time to 
take steps to stop them. With the same means he 
also proposed to predict wrecks at sea and to prevent 
them. Recording these facts in the issue named 
above, we seemed amused at the association of 
epidemics with wrecks. To-day we would do long- 
deferred justice to the modesty of this man in con- 





fining his predictive and preventive abilities to but 
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two forms of disasters. Commenting upon the appli- 
cations as a whole, we remarked that dabbling in 
science might soon become a profitable trade: Given 
a sufficiently plausible name for the research pro- 
posed, the fund could be looked to for an addition 
to the income of the accomplished applicant. 








New Stationary and Portable Oil 
Engines 


WE illustrate in the accompanying engravings 
& new series of oil engines, designed to run at 
1000 r.p.m., which has just been introduced by 
Ruston and Hornsby, Ltd., of Lincoln and Grantham. 
These engines, known as the “V PB” class, are 
designed to develop 20 B.H.P. per cylinder at a 
normal speed of 1000 r.p.m. B.S.I. rating, and are 
made in three sizes, viz., four, five, and six-cylinder 
units, with a bore of 5gin. and a stroke of 8in., and 
with outputs of 80, 100, and 120 B.H.P. respectively. 

They are built for economical running with a wide 
range of light Diesel oils and a consumption of 
0-4lb. per brake horse-power-hour is, we are 
informed, obtained under service conditions. With 














80 B.H.P. Ol ENGINE 


reasonable attention this consumption, it is claimed 
can be retained over many years. 

As will be seen from the line engraving, the base of 
the engine is a rigid cast iron bed-plate which carries 
the crankshaft main bearings and supports the whole 
engine. In order to ensure true alignment the bores 
for the main bearings, after machining, are bedded 
to a mandril which is of engine length and of the same 
diameter as that of the finished bearing shell. This 
truing up of the bearing seatings ensures that replace 
bearings will go into position without hand fitting. 
An engine housing of a monobloce cast iron con- 
struction which totally encloses the main reciprocating 
parts and carries the cylinder heads and liners, is 
adopted. As will be seen from the illustrations, 
large inspection doors afford easy access to all main 
and connecting-rod bearings. 


designed machines. Steel stampings are used for 
the connecting-rods, which are carefully machined 
and balanced. The large end bearing is lined with 
anti-friction metal, and the small end has a chilled 
phosphor-bronze bush. The cast iron pistons made 
from a special’ mixture, are annealed after rough 
machining and then finished by grinding, the bores 
of the piston bosses being chilled and the bearings 
for the floating gudgeon finally ground. In order to 
prevent oil from coming into contact with the piston 
crown, an isolating partition within the piston is 
provided. There are three renewable pressure rings 
and two oil scraper rings. 

The cam shaft is driven from the crankshaft 
by a chain with an adjusting gear which is 
arranged at the fly-wheel end of the engine. 
The cams which operate the inlet, exhaust, and 
air starting valves have wide faces and are made 
of steel, hardened steel tappets being employed. 

The fuel pump is of the monobloe type with a 

















SECTION A.A. 
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separate plunger and guide for each cylinder. Inde- 
pendent adjustment is provided for so that the firing 
balance of the cylinders can be maintained to give 
uniform load distribution between the cylinders. 
It may be noted that the fuel pump is fitted on the 
side of the engine housing in such a position that it 
is accessible for adjustment. The speed of the engine 
is automatically regulated by a centrifugal governor 
driven from the fuel pump cam shaft, and by means 
of an auxiliary spring provision is made for hand 
speed variation. The atomiser, a section through 
which we reproduce below, is of particular interest, 
as it represents the company’s latest simplified 
design, which, it is claimed, will function perfectly 
when new, and will remain in good condition. 
Furthermore, it is easy to clean and to maintain 
or recondition should this be at any time necessary. 
The atomiser works on the same general principle 
as that which was invented and patented by Rustons 





Separate cylinder liners made of special close- 
grained iron are fitted, and they carry the overhead, 


+ we Valve 


in 1912. An important feature is the complete 
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SECTION OF ATOMISER 


inlet, and exhaust valves with the rocking levers and 
brackets, the atomiser, and air starting valve. The 
cylinder heads are well water jacketed, and they are 
easily removed and replaced. An open-type com- 
bustion chamber is employed, with a design giving a 
high degree of turbulence durimg the compression of 
the air charge. The design, the makers claim, gives 
not only complete combustion, but clean and econo- 
mical running. Liners of renewable wet pattern 
are fitted, and they are made from special close- 
grained cast iron, which is bored and finished with 
a honed working surface. Before assembling the 
alignment of each liner is carefully checked with its 
respective crank. 

The crankshaft is made of solid steel which is 
forged, machined, and ground to close limits. A 
fundamental critical speed well above the maximum 
engine speed has been chosen. Anti-friction metal 


is used to line the steel sheels of the main bearings 
and the metal is spun into the sheels on specially 
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interchangeability of parts. A nozzle, needle valve, 
needle guide, spring, or any other part, can be 
changed singly, the new part being drawn from a 
large stock. For the reconditioning of the atomiser 
a simple outfit has been devised, which, it is claimed, 
can be used by any mechanic who can take 
the atomiser apart, do what work is required upon it, 
and reassemble it without affecting the working 
adjustments. A mechanically operated air starter 
is employed and all cylinders are fitted with starter 
valves. The control valve, operated by the cam 
shaft, automatically admits air to the cylinders in 
the correct sequence. An air receiver with valves 
and piping, and an air compressor, can be supplied 
should this be desired. 

Lubrication is maintained by a submerged gear 
type pump which is gear driven from the engine 
crankshaft, and delivers oil to all wearing surfaces, 
chain sprockets, and cam shaft bearings. All bear- 


fitted to ensure the initial lubrication of surfaces, 
particularly after a prolonged standing. The engine 
is fitted with a centrifugal water pump driven direct 
from the crankshaft by a chain, which comes into 
operation immediately the engine is started up. 








WELDED RAILS IN A LONG TUNNEL 


In the 6$-mile steam-operated Moffat Tunnel 
of the Denver and Salt Lake Railroad, the corrosion 
of rails and fastenings has been so serious, especially 
at the rail joints, as to warrant laying welded rails 
through the entire length of the tunnel. With heavy 
trains from the west on the 1 in 100 gradient to the 
summit level near the middle of the tunnel, the train 
engines and banking engines work at full capacity 
and discharge large volumes of gas and cinders. The 










































































ings are flooded with oil. A hand priming pump is 
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GENERAL ARRANGEMENT OF 80 8.H.P. O11 ENGINE 


condensation of steam and vapours also results in 
considerable moisture. Under these conditions there 
is formed sulphurous acid which attacks the rails, 
splice bars, and bolts, spikes and tie plates. In fact, 
the original 110 1b. rails lost about half their cross 
section in ten years, while excessive corrosion in the 
bolt holes made it impossible to maintain the joints 
in good condition. When extensive renewals became 
necessary in 1938, it was decided to lay 112 Ib. rails, 
rolled in 66ft. lengths, and to weld these to form 
unbroken lines of rail through the tunnel. At a con- 
venient stretch of straight line on the east approach, 
these 66ft. lengths were welded to form strings 990ft. 
long, using the thermit-pressure process, with which 
from twenty-eight to thirty-eight welds were made 
in a ten-hour working day. Wood sleepers, 3ft. 
apart, were laid across the rails of the adjacent main 
line, and two 990ft. lengths were shifted on to these 
sleepers, to which they were secured by spikes and rail 
anchors, At the forward end, a spreader or yoke was 
hooked to the bolt holes and attached to a lin. steel 
cable hitched to a 260-ton “‘ Mallet ’” locomotive. In 
this way the rails and sleepers were slid along on the 
track rails, the first 990ft. length being hauled through 
to the west end of the tunnel. The speed was about 
10 miles an hour. In a ten-hour period, with seven 
working hours, an average of 5700ft. of rail was 
hauled in. Tunnel gangs moved the new rails to each 
side, removed the old rails, and laid in the new rails, 
which were then welded together. 
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Rail and Road 





PusH AND Putt TRatns.—According to the Railway 
Gazette, push and pull units will shortly be put into service 
on the L.N.E.R. in the Harrogate and Pateley Bridge, 
Harrogate and Pilmoor, and Harrogate and Bradford 
services. 

SPEEDING-UP THE “ ZEPHYRS.”—It is announced that 
the Chicago, Burlington, “7 Quincy Railroad is now 
running one of its morning ‘ ” between Chicago 
and St. Paul, 431 miles, in six foe a-quarter hours, instead 
of six and a-half hours. The average speed is 68-9 m.p.h. 


MATTERHORN CaBLE Ratuway.—The second section of 
the cable railway on the south side of the Matterhorn has 
had a successful trial, and is now to be opened for traffic. 
This section starts from Plan Maison (8531ft.) and runs to 
the Plateau Rosa (10,990ft.). The total length of the two 
sections from Breuil to Plateau Rosa is 4 miles, during 
which the cable train rises 4430ft. in twenty-one minutes. 


Niagara Fatts Brince.—The dispute over get 
ment of the bridge at Niagara continues. Mr. T. B. 
MeQuesten, Provincial Minister of Highways, asserts that 
it is only necessary to have the bridge plans approved by 
the Department of Public Works at Ottawa and that an 
enabling Bill is not required. On the other hand, the 
International Railway Company insists that it has the 
right to rebuild the bridge, but the United States Govern- 
nent maintains that until Congress has approved it cannot 
sanction the plans. 

AMERICAN TRANSPORTATION Act.—The American House 
of Representatives is considering a Bill for a national 
transportation policy. It is intended to prevent or 
minimise cut-throat competition and protect the public 
against the wastes and instabilities incident to such com- 
petition. It seeks to accomplish these purposes primarily 
by giving a single regulatory body control over minimum 
rates of the various types of transportation. An attempt 
will be made to accomplish these beneficial results ‘‘ with 
a minimum burden and interference with legitimate 
transportation facilities,” but it is admitted that some 
existing practices will be disturbed, 


Swepisn ELecrriFicaTIon IN 1939.—In the Swedish 
Budget, just introduced, an allowance of 
kr. 8,000,000 to start electrifica of the State Railways’ 
line between Langsele and Boden, in Upper Norrland, 
which has a length of 310 miles, says the Railway Gazette. 
This electrification, at an estimated cost of kr. 31,000,000, 
is not considered likely to be as profitable as the con- 
versions a a. or partly carried out. It is 

expected that the e tion of the Ange-Langsele, 
Brécke-Ostersund, and Gothenburg-Uddevalla lines will 
be completed in the near future, and electric traction on 
those lines may be in operation by May Ist. When these 
works are finished half the total length of the Government- 
owned railway system. » carrying 84 per cent. of the traffic, 
measured in pa miles, will be electrified. 


Lieut Enerve Mitzace.—In a Report recently pre- 
sented by a Committee to the American Association of 
Railroad Superintendents, it is stated that “‘ the greatest 
loss in the use of powor is that caused by light engine 
mileage, brought about by the difference in the number of 
train units operated in each direction and by the fact that 
the loaded and empty movements are generally in different 
directions.”” As a cure for this universally recognised 
waste it is suggested that where the dispatching of trains 
on schedule is not necessary, dispatchments from either 
end should be approximately equal. It is said that 

han coal, iron ore, and similar commodities 
are ly adapted to such a set up,” from which it 
would seem that the privately owned truck is not such a 
trouble to traffic superintendents in America as here. 


Powerrrut Swiss Exzcrric Locomorive.—<A single- 
phase electric locomotive ae for the Swiss Federal 
Railways has a one-hour output of about 12,000 H.P. It 
has fourteen axles, an overall h of 34 m., and its total 
weight in working order is about 244 ge with an adhesive 
weight of 160 tons. According to the Electrical Review, it 
is capable of hauling express trains of 600 tons, exclusive 
of the weight of pa on the nts of 1 in 38-5 
of the St. tthard line at a speed o about 40 m.p.h. The 
one-hour rating co’ nds to a tractive effort of about 
88,000 Ib. at a speed of 47 m.p.h. To obtain a tractive 
effort at starting of 110,000 Ib. it is to raise the 
adhesive weight of all driving axles from 160 to about 
172 tons. This can be done in a very simple way by 
taking weight off the middle free axles by means of a com- 
pressed air weight reducer. 

Rattway Sratistics.—Railway statistics for the 
calendar month of October and the four weeks ended 
October 29th, 1938, show that the total number of 
passenger journeys, excluding season ticket holders, taken 
on all standard-gai gauge railways in Great Britain in the 
month of October, 1938, was 102,737, 084, a decrease com- 
pared with October, 1937, of 5,493,706, or 5-1 per cent. 
The journeys taken by passengers at reduced fares 
decreased by 2,600,863, wad those at standard or ordinary 
fares by 2,892,843. The receipts from passengers, exclud- 
ing season ticket holders, showed a decrease of £106,297, 
or 2°5 cent. If the railway unde: of the 
London Passenger Transport Board be omitted, the figures 
show a decrease in journeys of 2,692,383, or 3-8 per cent., 
and a decrease in receipts of £72,755, or 1:9 per cent. For 
all railways the receipts from passenger train traffic, 
including season tickets and ls and miscellaneous 
traffic, but excluding mails and ls post, were £93,249 
less than in October, 1937. For the four weeks ended 
October 29th, 1938, the train miles showed an 
increase of 155,611 co: with the four weeks ended 
October 30th, 1937. © total tonnage of freight con- 
veyed, excluding free-hauled traffic,in the four weeks ended 
October 29th, 1938, was 21,583,838, a decrease compared 
with the corresponding four weeks of 1937 of 8-8 per cent. 
The freight train receipts amounted to £7,171,599, a 
decrease Of £694,522, or 8-8 per cent. The freight train 
milés run were 671,397 less than in the corresponding 
period of 1937, a decrease of 5-1 per cent. The average 
train load decreased from 131} to 1274 tons and the net 
ton-miles per engine hour increased from 463} to 471}. 





Miscellanea 





I.M.E. Hypraviics Group.—The Council of the 
Institution of Mechanical Engineers has acceded to a 
petition from fifty-six members for the formation of a 
specialised group to be known as the Hydraulics Group. 
To manage the affairs of the group a com- 
mittee has been appointed, consisting of Mr. Asa Binns 
(Chairman), Mr. E. Bruce Ball, and Dr. F. C. Lea. 


MacuInE Toots AND REARMAMENT.—According to the 
President of the Cincinnati Bickford Tool Company, “ the 
dollar volume of business derived from Government orders 
for machine tools for the use of our armed forces represents 
only a small fraction of the total business of our industry, 
even when active programmes for the strengthening of 
our defence structure are in progress. The machine tool 
industry is dedicated to the arts of peace.” 


Farapay Mepau.—The Council of the Institution of 
Electrical has made the-seventeenth award of 
the Faraday to Dr. W. D. Coolidge, Director of 
Research, Gavernl Electric Company, Schenectady, N.Y. 
The Faraday Medal is awarded not more frequently than 
once a year, either for notable scientific or industrial 
achievement in electrical engineering or for conspicuous 
service rendered to the advancement of electrical science, 
without restriction as regards nationality, country of 
residence, or membership of the Institution. 


Tue Posr Orrice.—According to the commercial 
accounts of the General Post Office, there were over 
2059 million local and nearly 106 million trunk te 

calls made in this country during the year ended 
a. 1938, Telephones numbered 3,050,012, and the length 
of wire concerned therewith was 14,217,000 miles. Of the 
5663 telephone exchanges, 2559 were automatic and the 
telephone and telegraph plant was valued at nearly 
140 million pounds. Over 17 million pounds were spent 
on plant, sites, and buildings during the year. 


Hypro-ELEcTRIc PowreR IN CaNnaDA.—New water 
power installations in 1938 in Canada aggregated 135,459 
H.P., bringing the total for the Dominion at the end of 
the year to 8,190,772 H.P., after the total had been 
adjusted following a general revision of plant ratings. 
The greater part of the increase was made up of extensions 
to existing stations in British Columbia, Hanitoba, and 
Quebec. The Beauharnois Light, Heat and Power Com- 
pany is adding a ninth 53,000 H.P. unit to ite plant at 
Beauharnois on the St. Lawrence River, the new unit to 
be placed in operation some time during 1939. 

Atm ConDITIONING IN A LaRGE Parmnt SHop.—In the 
paint shops at Dagenham, where bodies for Ford cars 

are finished, all the air in the spray rooms is filtered before 
it enters. Each spray booth is supplied with more fresh 
filtered air than is exhausted through the ventilator, 
stacks, so that a small positive pressure is maintained, 
preventing the infiltration of dust-laden air. The walls 
and floors of the spray rooms are covered with a mixture 
of oil, soap and water, which traps any small specks of 
dust. The interior of the drying ovens is coated with 
castor oil. Exhaust stacks are constructed to draw the 
air, first, through an oil bath, then a water spray, and, 
finally, a heater. This treatment prevents paint fumes 
escaping and accumulating on the outside of the building. 


Founpry Practice anp Sorence.—The Board of 
Education is making arrangements for a short course on 
Foundry Practice and Science for teachers in technical 
colleges and schools, to be held in —— from April 11th 
to 15th under the direction of Dr. F. T. . Chapman, H.M. 
The topies to be dealt with during the lectures are :—“ The 
Foundry Industry,” “‘ Equipment for Practical Work in 
Foundry Courses,” “‘ Pig Irons,” “ Malleable Cast Iron,” 
“* Shot and Sand B! ,»’ “ Defects in Castings,” and 
“Metal Control Tests.” There will also be lectures on 
“‘ Special Furnaces’ and on “ Recent Research in Cast 
Iron and in Non-ferrous Metals.” The programme will 
also include visits to foundries which present points of 
— interest. Applications for admission to the course 

uld be made to the Board of Education, Whitehall, 
London, 8.W.1, not later than March 4th. 
neral 


InstrrvtTe or Metrats.—The thirty-first annual ge: 
meeting of the Institute of Metals will be held at the 
Institution of Mechanical Engineers, Storey’s Gate, 
8.W.1, on Wednesday and Thursday, March 8th and 9th, 
beginning at 10 a.m. each day. On the Wednesday, the 
following papers will be read and discussed :— 
of Curve Obtained with Lead and its Dilute Alloys,” 
by J. N. Greenwood and H. K. Worner; “ Annealing 
Characteristics and Solid Solubility Limits of Copper and 

Alloys Containing Chromium,” by W. O. 
Othe Elastic Properties of some Anti- 
friction Alloys at Room and at Elevated Temperatures,” 
by_J. W. Cuthbertson; ‘“‘The Vapour Pressure of Zine 
in Brasses,” by R. Hargreaves; “‘ The Influence of Static 
Stress and Heat Treatment on the Intercrystalline 
Corrosion of some Wrought Aluminium Alloys,” by 
J. D. Grogan and R. J. Pleasance; ‘“* Embrittlement of 
Tin at Elevated Temperatures and its Relation to 
the Thoory of che. Or rig, of Roling Te tecree ts Bese 
the ry of ti of xtures in Face- 
centred Cubic Metal Pickus and C. H. 
Mathewson; ‘An "x. basen Tevasignhian of Cobalt- 
Aluminium ‘Alloys,” by A. J. Bradley and G. C. Seager. 
ge programme for Thursday includes a general discussion 
The Effect of Work on the Mechanical Properties 
of Non-ferrous Metals,” based on the following papers :— 
“Some Observations on the Forging of Strong Alu- 
minium Alloys,” by G. Sachs; “A Comparison of the 
Extrusion of some Aluminium Alloys,” by 
C. E. Pearson; “ The Effect of Drawing on the Hardness 
and Tensile Strength of Brass Rod,” by M. Cook and 
G. K. Duddridge; “The Effect of Composition and 
Constitution on the Working and on some Physical 
Properties of the Tin-Bronzes,” by R. Chadwick. In the 
afternoon there is to be a general discussion on “ Industrial 
Application of Spectrography in the Non-ferrous Metal- 
lurgical’ Industry,” introduced by F. an. The 
annual dinner afid dance will be held on Wednesday, 
Merk 8th, at Grosvenor House, Park Lane, W.1, at 
7.15 p.m. 





Air and Water 





New R.A.F. Sration.—Two bomber squadrons from 
Eastchurch and Upper Heyford are to be transferred this 
week to the new aerodrome at Watton, Norfolk, at which 
a station headquarters was formed on January 4th. 


New Imperiat Arrways Luvers.—It is announced 
that two additional high-speed liners of the “ Frobisher ” 
class have been ordered by Imperial Airways for 
services. Delivery of these aircraft is expecteu in the 
early spring. 

Tae “Queen Many.”—The annual overhaul of the 
Cunard White Star Liner “Queen Mary” has now been 
completed, and the ship re-entered the Atlantic service on 
Saturday, February 4th, when she sailed from South- 
ampton for New York. 


Lonpon-Catko Arm SErvice.—A new service between 
London and Cairo has recently been started by Air France. 
the long-distance service to Hong Kong has been trans- 
ferred from its existing route, vid Naples, Castleros<o, 
Corfu, and Beyrouth, to a new overland route vié Tunis and 
Cairo. 

Betrast Harsour DrezPenine.—It is announced that 
an agreement has been reached between the Northern 
Ireland Government and the Belfast Harbour Board, as 
a result of which an extensive dredging scheme to extend 
the facilities at Belfast shipyards will probably be under- 
taken by the Board. 


Donatpson Liver Reconstructrion.—Work on the 
reconditioning of the Donaldson Atlantic passenger 
ne eames ” has now been a bw on ‘e 
“2 ia” is still proceeding, and is expected to 
finished early in April. The cost of reconditioning both 
ships is stated to be £100,000. 

Launcn or H.M.S. “ Narap.”—On Friday, February 
3rd, H.M.S. “‘ Naiad,” the first of the seven “ Dido” 
class cruisers ordered in the 1936-37 a, was 
launched at the Hebburn yard of R. and Hawthorn, 
Leslie and Co., Ltd. She has a of 5450 tons, 
and her machinery is designed to develop 62,000 8.H.P. 


GRANGEMOUTH AERODROME.—Work has been begun, 
under thé direction of Scottish Aviation, Ltd., on the 
establishment of a central airport for Scotland at Grange- 
mouth, between Edinburgh and Glasgow. The aerodrome, 
it is stated, will be almost circular in shape and 1500 yards 
in diameter, with a low visibility runway over a mile long. 


Mr. T. TayLor.—We regret to have to record the death 

of Mr. Thomas Taylor, who until his retirement a year 

was works manager with the Wallsend Slipway and 

ring Company, Ltd. Mr. Taylor, who was in the 

service of that firm for forty years, had superintended the 

construction of the engines for several notable ships, 
including the ‘* Mauretania.” 


South SrarrorpsHirE Water Supriy.—tThe share- 
holders of the South Staffordshire Waterworks Company 
have approved of a Bill to be introduced into Parliament 
authorising the construction of new works and the raising 
of new capital. The proposals include the construction 
on the River Blythe, about 14 miles north of Lichfield, 
of a reservoir to hold 1500 to 2000 million gallons. of 
water. 

Lonpon To Care Recorp Fiicut.—Mr. A. Henshaw, 
flying the Percival Mew Gull machine in which he won the 

’s Cup air race last year, arrived at Cape Town on 
Monday, February 6th, having completed the journey 


L-| from Gravesend, of approximately 7000 miles, in 394 


hours. The previous time record, set up by A. E. Clouston 
and Mrs. Kirby Green, for a flight from Croydon to the 
Cape was 45 hours. 


Huit-—Griispy Arm Frrry.—North-Eastern Airways 
states that owing to a decline in traffic, it has decided to 
discontinue its air ferry service between Hull and Grimsby 
with the connectional service to Doncaster for main air 
lines to London and Scotland. The company will, how- 
ever, be prepared to reconsider its decision provided a 
minimum revenue can be guaranteed by seasonal or bulk 
travelling facilities. 

Severn Briper or Tonner Pran.—Consultations have 
recently taken place between the Monmouthshire and 
Gloucestershire County Councils &@ new means 
of transport, either xy bridge or tunnel, across the Severn. 
It is understood that a private scheme has been published 
suggesting a tunnel under the river at its narrowest part 
between Beachley on the Welsh side and Aust on the 
Gloucestershire side. 

Bermupa anp New York AIR Srervice.—tThe recently 
wrecked flying boat “ Cavalier” on the Imperial Airways 
Bermuda and New York air service is to be replaced by 
the “Champion.” This machine is one of the company’s 
eight new flying boats which have been structurally 
strengthened to attain a greater all-up weight figure than 
the existing ‘‘C ” class boats. The seven machines have 
an all-up weight of 46,000 Ib. and are being fitted for 
refuelling while in flight. 


Launen or H.M.S. “ Kuarroum.”—H.M.S. “ Khar- 
toum,” the forty-eighth destroyer built by Swan, Hunter 
and Wigham Richardson, Ltd., for His Majesty’s Navy, 
was successfully launched from their Wallsend shipyard 
on February 6th. The “ Khartoum ” has a displacement 
of about 1700 tons. She will be propelled by geared tur- 
bines of 40,000 S.H.P. driving twin screws. engines, 
together with the oil-fired water-tube boilers, have been 
constructed a the Wallsend Slipway and Engineering 
Company, L 

Marine aie Prant.—In opening a discussion’ on 
the possibility of solid fuel-fired marine steam power 
units for outputs up to 150 B.H.P. before the Junior 
Institution of Engineers on February 3rd, Mr. K. W. 
Willans submitted suggestions for a steam power plant 
which he contended could produce power as economically 
as the modern heavy-oil engine, and at the same time show 
a reduction in maintenance cost, stating that. if a unit 
could be produced which nééded no more attention than 
the oil engine, a market for it would be found, owing to 
the smooth running of the steam engine. 
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THE ROAD TO PEACE 


Wits rare, if any, exceptions, it is well-nigh 
impossible to define absolutely the causes and 
objects of international wars. Even when the 
purpose appears to lie open to the eye, as in the 
Crusades or the wars for the aggrandisement of 
Rome, it is probable that the causes are never 
capable of isolation and definition. The Conquest 
of Britain, for example, was not simply designed 
to add more territory to the Roman Empire. It 
was carried out to give Rome the control over the 
products of this country. In much later years, 
an American force landed in Japan, in order to 
compel that empire to develop her industries, so 
that America might trade with her. At the present 
moment Japan is waging war on China avowedly 
for a similar reason, and it may be suspected that 
some part of Germany’s object in the acquisition 
of Czecho-Slovakia was the command of raw 
materials and the extension of markets. The 
Italian conquest of Abyssinia is largely attributable 
to the same causes. Finally, not one of the 
wars—or rather quasi wars—of acquisition con- 
ducted by this country but is attributable directly 
or indirectly to the desire to expand the field for 
the exchange of commodities. Nevertheless, 
with hardly an exception, the economic reason was 
not the sole one, for the opening of any of these 
campaigns. Indeed, in the opinion of some his- 
torians, economic questions, per se, are never 
responsible for wars. That may be right in the 
sense that the actual casus belli is seldom the 


"| living of their people. 


gent |} economic 





opening of markets or the command of raw 
materials. But it should not be difficult to show 
that aggressive international wars are rarely 
initiated unless there is a hope of economic gain 
from the successful conclusion of them. 

If this view of the matter be accurate, then we 
may draw the corollary that the present unsettled 
and critical condition of the civilised world is due in 
no small measure to the trading conditions which 
have prevailed for the last fifteen or twenty years, 
and that a good hope for a return to a long period 
of peace lies it a complete reorganisation of the 
principles and conditions of world trade. For 
some years an intense economic war, which 
threatens at any moment to break into a military 
war, has been carried on. If peace could be found 
in this economic field of battle, then the danger of 
a more disastrous conflict would be reduced. 
This is no new discovery, but up till recently, 
and at the time of the Economic Conference, there 
appeared to be little danger of the malady extend- 
ing into open military hostilities. The inflammation 
is now spreading from the economic to the military 
sphere. To effect a permanent cure we must go to the 
root of the disease. A war now, whatever the issue, 
would not lead to a long peace. That can only be 
found by the establishment of international con- 
ditions which will allow all nations to develop 
their industries and to improve the standard of 
Bearing on this matter we 
would commend to the attention of our readers 
the speech which Lord Halifax delivered at Hull 
on Friday last. In it the Peace of Europe was 
envisaged as depending upon the improvement of 
trade rather than on the multiplication of protec- 
tive armaments. His lordship assured Germany 
that Great Britain had no desire to destroy her 
trade and reminded her that before the Great, War 
she was this country’s best foreign customer. “ Her 
trade has flourished when ours has flourished ; 
it has declined when ours has declined.” He 
went on: “Give the world real assurance 
of peace, and trade will revive, and an 
development will be possible by 
which all will benefit and which will leave 
the achievements of the last century far behind.” 
Whilst agreeing heartily with Lord Halifax, we 
venture to express the opinion that until definite 
steps are made towards economic peace, the cessa- 
tion of military efforts is improbable. We welcome, 
therefore, the recently completed arrangement 
with Germany on coal exports, for whilst we have 
regarded all contracts in restraint of trade as in 
the long run injurious, we are constrained to admit 
that less is to be feared from them than from the 
nervous tension imposed by the dread of war, 
which is admittedly hampering the development 
of industry in all countries. 

We must again quote Lord Halifax: ‘“ There 
is shortly to take place in Germany a series of 
negotiations between other [than coal] British 
industries with the same object—to limit com- 
petition and to avoid price cutting in third markets. 
It is the earnest wish of the Government that 
those negotiations shall succeed and that they 
will facilitate that fair and friendly understanding 
as to competition in the world markets which they 
desire to see. The needs of the world give suffi- 
cient scope for the industries of both countries, 
and the prospects for each lie not in attempting 
to cut the other out, but in working to enlarge 
the volume of trade in which both share.’ That, 
we think, is the sign-post which directs Europe 
on the way to permanent peace. If we could but 
free our minds from the suspicion of our neighbour 
and bring ourselves to believe that the German 
people are as anxious as the people of this country 
to seek the means of prolonged peace by the settle- 
ment of economic difficulties, trade would revive, 
the precipitate haste for rearmament would abate, 
and the standard of life of the inhabitants would 
increase as rapidly as their contentment of mind. 
Mr. Chamberlain is resolved to seek peace by 
peaceful means. Only a peace attained in that 
way will be permanent; an armed peace will 
always carry the threat of war. We are convinced 
by many evidences that the German nation 
desires peace as earnestly as Great Britain, and we 
hold fast to the opinion that even in a country 
ruled by a Dictator the will of the people 
must prevail in these days of what Ludendorff 





called “total” wars. Mr. Chamberlain and 
Lord Halifax have shown us the road to take; 
it is the duty of us all to help them to guide 
Europe along that road. 


Public Credulity and the Scientist 

As a consequence of the increasing influence 
exerted by the results of scientific discovery on the 
daily lives of the public, and of the dissemination 
of scientific knowledge which has accompanied it, 
One would have expected to find a development in 
the inclination and ability of the general public 
to think for itself and to discriminate between 
what is false or ill-founded and what is true or 
reasonable. It is regrettable to have to admit it, 
but it is undeniable that many signs point towards 
the conclusion that the very reverse process has 
occurred. To-day, throughout the world, large 
numbers of people, despite their scientific surround- 
ings, exhibit, not a reduced, but an increased 
willingness to accept, without reflection, discussion 
or criticism, that which is advanced for their 
acceptance by anyone possessing the outward 
trappings of authority. There probably never 
was a time when the public ear could be more 
easily caught and beguiled by catchphrases, 
specious arguments and distorted truths than it 
can be, and is, in this, our own, “ enlightened ” 
age. Given sufficient self-assurance and adequate 
facilities for reiteration almost anyone can to-day, 
induce large masses of the people to believe almost 
anything. We are living in an era not only of 
science, but of slogans. It would appear that the 
insidious influence of the slogan has destroyed in 
many of our fellow-beings the capacity for reasoned 
criticism which the infiltration of scientific know- 
ledge should have fostered. Scepticism founded 
on ignorance is not to be commended, but it may 
well be adjudged healthier than the primitive 
unreasoning credulity which to-day prevails in 
many supposedly educated quarters. 

The phenomenon is world-wide and is mani- 
fested in many guises. In some countries it is 
revealed in national systems of government which 
are based on the unquestioning obedience of the 
governed. Elsewhere it may be traced at work 
driving thousands of panic-stricken citizens into 
the streets in the belief that the world has been 
invaded by Martian monsters. In this, our own, 
country it must be held responsible for the growth 
of superstition—particularly of astrology—now 
to be seen among all classes. The scientist, while 
he applauds the Astronomer-Royal’s recent protest 
to the British Broadcasting Corporation, cannot 
but feel humiliated by the necessity for it. He 
must not, however, rest content in his humiliation. 
It is his duty to study the credulity of the public 
in all the forms in which it is exhibited, to trace its 
cause or causes and to point the way towards the 
control of the phenomenon. There may be a 
temptation to dismiss the problem lightly by 
assigning its origin to mass stupidity engendered 
by a faulty system of education. Such a hasty 
conclusion would be unscientific. We believe that 
more than one force encouraging the development 
of popular credulity is at work and that the scientist 
is himself responsible ultimately for some of them. 
One obviously important factor deserving investi- 
gation is the psychological effect produced by the 
plenitude and power of the facilities which now 
exist for the promulgation of news, opinions, 
information, and propaganda. Dictator and 
gossip pedlar alike have been given by science 
command over a variety of means whereby their 
utterances may be spread quickly and without 
risk of interruption throughout the land. The 
spoken word can be broadcast instantly into the 
homes of the millions and the printed word follows 
hard upon its heels. The deluge of information 
which, from the wireless aerial and the printing 
press, pours daily into the homes of the multi- 
tude leaves the recipients little time for its con- 
sideration and unconsciously they come to accept 
all that they read or hear in a mechanical manner, 
to the deadening of their critical faculty and the 
encouragement of their credulity. Together with 
the menace of mechanised news distribution we 
would suggest that scientists should study the 
psychological effect produced in the public mind 
by recent developments in physical theory. 
Victorian physics seemed to be founded on rock. 
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Much of it could be comprehended by the man in 
the street and, understanding it, he found little in 
its hard matter-of-fact doctrines to tempt him to 
speculate. To-day classical physics has been torn 
up by the roots and has been replaced by beliefs 
as intangible as they are strange. The man in the 
street does not understand the new doctrines, but 
he knows very well that the apparently unassailable 
foundations of the old- outlook on the physical 
world have perished. It is a golden age for specula- 
tion. The wildest hypotheses may be advanced 
and will stand a good chance of being widely 
accepted without risk of exposure. Science since 
the beginning of this century has gone far towards 
transferring itself on to a metaphysical basis. In 
so doing, it seems to us, it has made itself more 
than a little responsible for the growth of credulity 
in all directions among the masses of the present 


A scientific investigation of the problem in its 
main manifestations seems to be not only desirable, 
but essential. It is a disquieting thought that the 
applications of scientific discovery are acting 





powerfully in the direction of suppressing the 
critical faculty in the multitude and of concen- 
trating the creation of opinion in the hands of the 
few. A rigorous and impartial analysis of the 
material presented to-day for the hearing and 
reading of the masses would prove illuminating. 
A large, a very large, percentage of it would, we 
think, be found to consist in its essence simply of 
the views held by a small body of people or of the 
views which, for profit or policy, a small body of 
people desire the multitude to hold. As for the 
residue, consisting mainly of the reporting of plain 
facts and happenings, a scientifically conducted 
inquiry would, it is certain, disclose a startling 
measure of misstatement, distortion, and lack of 
perspective. Freedom of the Press and freedom of 
speech, in those countries in which they still 
survive, are esteemed of priceless value. Neverthe- 
less, it should be recognised that, with the aid of 
modern science, utterances, written or spoken, 
have been given a vast access of power over the 
public and that to persist in confusing freedom with 
irresponsibility may prove disastrous. 








The British Electrical and Allied 
Industries Research Association 


THe eighteenth annual report of the British 
Electrical and Allied Industries Research 
Association refers to a very large amount of work 
carried out during the past twelve months. The 
new section formed last year to deal with safety 
problems has developed a full programme of 
researches on fire prevention and carried out a 
number of tests on a working scale during the year 
covering particular features in building construc- 
tion, in arrangements of cables and in outdoor 
sub-station plant and the use of various methods 
of fire extinction now the subject of commercial 
exploitation. Many detailed observations of value 
were made and the results will be embodied 
in a full report with recommendations. A new 
section was developed during the year to deal with 
all problems relating to rural electrification with 
particular reference to agricultural and _horti- 
cultural applications. Researches for the Central 
Electricity Board were continued with an extended 
programme including exploration of various novel 
developments offering promise of commercial 
utility as alternatives to the recognised methods 
of protection against the effects of surges produced 
by lightning and other causes. The main pro- 
gramme has been carried out under the close 
supervision of Committees representing all the 
interests, thus securing that the results obtained 
will be appropriate to and readily utilised by all 
concerned, and pooling all the available talent. 

The study of dielectrics, from the viewpoint of 
fundamental laws governing their performance in 
service, was maintained in full activity. Entered 
upon last year, the present phase may be described 
as an attempt to correlate certain important 
properties with chemical composition. As the 
establishment of such a relation necessitates com- 
plete control over all the variables associated with 
production, the control of manufacture of all the 
experimental materials used in the investigation 
is an integral part of the work. 

Conclusions drawn from the tentative experi- 
ments carried out during the early stages of the 
work were confirmed and amplified, notably those 
relating to the polar molecule. It has, for example, 
been shown that the absence of polar groups in 
hydrocarbon resins, such as polystyrene, is asso- 
ciated with both the desirable electrical properties 
and the undesirable mechanical properties which 
these resins may display. 

Work on the behaviour of dielectrics under 
stress voltages was continued and the impulse 
strength of mica, for which it has previously been 
possible to give only a lower unit, was determined 
by using distilled water as the immersion medium 
instead of glycerine used in the past. Tests on the 
impulse characteristics of combined dielectrics, 
such as pressboard and paxolin, in transformer oil 
were made. The influence of electrode shape on 


the puncture voltage of thin materials was shown 
to be remarkably small, in spite of visible dis- 
charges in the oil at voltages well below the 
puncture value of the material. 


Experiments are 





being made with a view to studying possible 
deterioration of the material by such discharges. 

The laws governing the cascading of insulators 
were studied. A protective gap of the rod type, 
owing to its polarity characteristics, is satisfactory 
for preventing a cascading flash-over of an insu- 
lator across which it is connected. The gap should 
be set so that its minimum spark-over voltage is 
less than that of the insulator. The extent to 
which the gap should be closed so that it will con- 
tinue to divert the spark from the insulator under 
all possible over-voltages was investigated by 
studying the behaviour of various insulators and 
rod gaps when flash-over occurs on the wave front. 
In general a linear relation is found to hold between 
flash-over voltage and rate of increase of voltage, 
leading to the conclusion that for any insu- 
lator or air gap there is a minimum time in which 
breakdown can occur. Consequently if an insulator 
is connected in parallel with a gap of shorter 
“ minimum breakdown time ” this gap will protect 
the insulator under all over-voltages. 

Routine non-destructive tests on distribution 
networks, with a view to the detection of incipient 
faults, may be carried out with either continuous 
or alternating voltage stresses. An entirely 
different technique is necessary in the two cases and 
a great deal of experience is available with regard 
to both. During the year a critical résumé was 
made of the available literature on high-tension 
D.C. testing. In the compilation of this résumé 
(shortly to be issued) the Association had access 
to much unpublished technical data through the 
courtesy of member firms experienced in this 
field. Field tests are being made with high- 
tension A.C. on selected sites, and observations 
of power factor and permittivity are being carried 
out at intervals in order to study secular changes, 
if any. 

After due consideration of the most recently 
available accurate data, calibrations were compiled 
and a specification for the measurement of voltage 
by sphere gaps was drawn up. As a result of 
discussions based upon this document. a measure 
of agreement was reached with the German 
National Committee, and the joint proposals 
put to the International Electrotechnical Com- 
mission at its meeting in June, 1938, were accepted 
under the six months’ rule. The proposals for 
the revision of B.S. No. 358 at the request of the 
British Standards Institution correspond sub- 
stantially with the I.E.C. document and contain 
tables of spheres from 2 cm. to 200 cm. for one 
sphere earthed and both spheres insulated, with 
alternating, impulse, and direct voltages. 

Other practical sections of the report relate, 
among many other things, to new current rating 
tables for impregnated paper-insulated cables 
laid directly in the ground and in stoneware ducts, 
the rating of cables in ships, corrosion of cable 
sheaths, mechanical forces on cables in ducts, 
insulated cables for use otitdoors, the effect of 
short circuits on cables, and the earthing of 





water mains. For many years it has been common 
practice by authorities to use the water mains on 
consumers’ premises for earthing the electrical 
installation. Cases have occurred, however, 
where, rightly or wrongly, corrosion of water mains 
has been attributed to such earthing. A sub- 
committee on earthing to metal water pipes and 
mains, formed by the Institution of Civil Engineers, 
and consisting of members of both the Institution 
of Civil Engineers and the Institution of Electrical 
Engineers, has considered this question of corrosion 
as affected by earthing and has recently issued a 
set of regulations. The sub-committee, however, 
came to the conclusion that there were aspects 
of the problem which called for further research. 
As a result, the E.R.A. has undertaken researches 
directed to ascertain: (a) The amount and effect 
of aggregate leakage currents on water pipes ; 
(6) the possibility of partial rectification of 
alternating currents in underground water supply 
systems (i) at earthing connections, (ii) between 
metal pipes and the soil; (c) the possibility of 
primary cell effects in water supply systems ; and 
(d) the relation of the above to the question of 
corrosion. 

To provide further space for the important 
circuit-breaking researches, involving the use of 
cathode ray and other specialised equipment, 
two rooms are being added to the east wing 
of the laboratory. Furthermore, arrangements 
have been made to augment the heavy test- 
ing plant by the addition of a heavy current- 
testing transformer, now on order, designed to 
give a short-circuit current of 50,000 amperes 
at 220 volts. A certain amount of testing was 
carried out on various models of switches incor- 
porating new ideas and one of them is the subject 
of a new patent application. Good progress has 
also been made in work on self-actuated oil 
blast switches, and various modifications and 
improvements have been tested—one improve- 
ment being the subject of a patent application. 

A number of important tests on large networks 
were made, and the work of preparing reports 
on the data obtained has been correspondingly 
heavy. Arrangements for further tests on other 
circuits are being actively pursued, and it is 
expected that further valuable data will be 
obtained to complete the general.survey of circuit 
characteristics. The apparatus most used in 
this research is the E.R.A. transportable multi- 
element cathode ray oscillograph. The restriking 
voltage indicator is employed in cases where tests 
on a live network are not possible. It is gratifying 
to be able to record, the report states, an increased 
interest in arc-extinguishing devices protected 
by E.R.A. patents as shown by the growing 
number of these devices being installed on power 
systems, and an increase in interest in E.R.A. 
patents abroad. 

Steady progress is being made with the test pro- 
gramme on contactors, which has given rise to a 
number of points which have been receiving atten- 
tion. Items being pursued include the relationship 
between single and three-phase wear, three-phase 
breaking capacity, formulation of suitable life 
tests and methods of assessing life. Arrangements 
are in hand for testing contactors of 150 amperes 
rating. 

Certain work done on the study of explosions in 
partially closed vessels surrounded by methane air 
has been reconsidered in the light of recent results 
on other work carried out on somewhat similar 
lines and of a series of ad hoc tests on the effect of 
enclosures of different sizes. The research on 
pressure piling with explosions of hydrogen and 
acetylene mixtures with air has been continued, 
but has not yet reached the report stage. In 
studying the stress to which flameproof enclosures 
may be subjected when dynamic pressures are 
applied to them, tests have been carried out, during 
the year, on certain commercial designs to ascer- 
tain if abnormally low natural frequencies of vibra- 
tion occur in the metal walls. Further work pro- 
posed on the study of the effects of explosions with 
different rates of rise were left in abeyance pending 
completion of tests on labyrinth glands and 
flanges, with arc gas air mixtures. A considerable 
amount of attention has been paid to the question 
of cements suitable for glass inserts in flameproof 
gear, and the Association has been collaborating 
with the Building Research Station on this matter. 
Some progress has been made in the use of litharge 
and glycerine cement, and instructions for use are 
being drafted. 

The study of the effects of surges on the primary 
windings of transformers was directed mainly to 
investigations of the modifications in these effects 
produced by vatious protective devices. Having 
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regard to the fact that the most important function 
of a protective device is the protection of trans- 
formers which are connected to overhead lines, the 
ultimate test of such a device is its ability to 
improve the conditions within a transformer when 
the combination is subjected to surges. The 
11-kV experimental transformer which was already 
available has been used for this purpose during the 
year under review, and it is proposed to acquire in 
the near future 4 transformer insulated for 33 kV 
in order to extend the range of such tests. 

The possibility of dangerous conditions arising 
in the secondary windings of step-down trans- 
formers when surges are applied to the primary 
terminals has been investigated theoretically. 
Special attention was paid to the case where the 
secondary winding is disconnected from the 
secondary load circuit, as this case gives the most 
onerous conditions. The results obtained show 
that the secondary winding can be endangered by 
surges applied to the primary terminals, particu- 
larly when the turns ratio is high. The theoretical 
conclusions are confirmed by results previously 
obtained upon a commercial transformer. A full 
report of this work was in course of preparation at 
the end of the year. 

The study of the behaviour of tower structures 
and their footing resistances when subjected to 
surge currents was continued during the year. It 
has been shown definitely that the voltage across 
the insulator string may be much greater than that 
corresponding to the tower footing resistance and 
the maximum surge current passing down the 
tower. The greatest difficulty involved in measure- 
ments required for this investigation occurs in the 
measurement of surge current. One method of 
overcoming this difficulty has been developed and 
consists in calculating the current from an oscillo- 
graphic record of the voltage induced in a coil 
inductively coupled with the tower leg. Three 
interim reports have been issued to the Com- 
mittee controlling the work, but the investigation 
has not yet reached the stage when a report can 
usefully be given wider circulation. 

As regards fire risks and fire extinction, the 
testing installation referred to in the last annual 
report was completed in the early part of the year. 
Preliminary trials under full-scale fire conditions 
furnished valuable experience, based on which 
sundry improvements were made more especially 
to secure better control of fire conditions. After 
trials had taken place the installation was put 
into commission. Up to date approximately 
thirty full-scale working tests have taken place, 
which have brought to light much valuable 
information. Cinematograph records have been 
taken of these tests, the early tests being recorded 
on monochrome film. The technique of colour 
cinematography has now been adapted to the 
purpose and, as far as possible, colour films are 
being obtained of all tests now in hand. 

The Association was occupied during the year 
with the question of rural electrification, as it had 
been represented that there was scope for co-opera- 
tive research directed towards expanding the rural 
use of electricity, particularly in connection with 
farming. The Association is planning to co- 
ordinate research activities and interests in this 
field, and to secure that results obtained are 
authoritative, unbiased and such as can be econo- 
mically applied. With this end in view, a new 
Sectional Committee and Sub-Committees have 
been set up to deal with (a) details of design and 
economic aspects of distribution systems to give 
supply to sparsely populated areas, with particular 
reference to farms and other isolated premises ; 
(b) the applications of electricity to the farm itself ; 
and (c) the applications of electricity to agriculture 
and horticulture. 








American Electrical Engineering 


At the end of 1938 half a million kilowatts of 
hydrogen-cooled turBo-generators were in operation. 
All were installed in the United States and were built 
at the Schenectady works of the American General 
Electric Company. The nine turbo-generators 
operating in this way ranged in size from 25,000 to 
150,000 kW. Seven of them run at 3600 r.p.m. and 
the two largest machines of 65,000 and 150,000 kW 
at 1800 r.pam. Hydrogen-cooled turbo-generators 
with an aggregate capacity of 577,500 kW are under 
construction or are being installed. In high-speed 
machines hydrogen cooling is of particular advantage, 
as it reduces friction and windage (the principal 
items of loss) to one-tenth of the value with air. 
There is a 1 per cent. saving at full load and a 4 per 
cent. saving at one-fourth load. 

Three large superposed units installed during the 





year have a high-pressure high-temperature double- 
shell cylinder, and their 3600 r.p.m. generators are 
hydrogen cooled. The 60,000-kW unit of the Ohio 
Power Company at Windsor operates with steam at 
1250 lb. pressure and 925 deg. Fah. and exhaust into 
the station mains at 235 lb. A 53,000-kW unit of the 
Consolidated Edison Company, of New York, works 
at 1200 lb. pressure and 900 deg. Fah. and exhausts 
at 200 Ib. The 50,000-kW unit of the Public Service 
Electric and Gas Company in the Essex (N.J.) station 
operateswith 1250 lb., 950.deg. Fah.steam exhausting at 
235 lb. Another superposed turbine put into opera- 
tion during the year was a single-casing, 15,000-kW, 
3600 r.p.m. unit installed by the Kansas City Power 
and Light Company. It operates on 1250 lb., 800 deg. 
Fah. steam and exhausts at 310Ib. to the station 
mains, 

Of eight close-coupled tandem-compound 3600 
r.p.m. turbo-generators installed during the year, 
a 42,857-kW unit built for the city of Jackson- 
ville is the largest. All the machines have a fabricated 
exhaust hood, integral cross-over and double flow in 
the low-pressure unit. The space occupied is greatly 
reduced. The Jacksonville unit operates with 400 Ib., 
700 deg. Fah. steam, exhausting at lin. back pressure. 
For the Hartford Electric Light Company a 40,000-kW 
unit operating at 850 lb., 900 deg. Fah., and exhaust- 
ing at 1-4in. back pressure was built. Differingfromthe 
3600 r.p.m. tandem-compound machines mentioned, 
was a 1800 r.p.m., 65,000-KW set for the Cincinnati 
Gas and Electric Company’s Columbia station. The 
high-pressure cylinder has a double shell. Steam 
conditions are 650 Ib., 900 deg. Fah., and lin. back 
pressure. The generator is hydrogen cooled. 

A 75,000-kW, 0-75 power factor, single-cylinder 
turbo-generator installed in the Delray station 
of the Detroit Edison Company is noteworthy 
because it operates at 815 lb. pressure and 
900 deg. Fah, and exhausts against lin. back 
pressure. The speed is 1800 r.p.m. Another 
75,000-kW single-cylinder unit for the Long Island 
Lighting Company at Glenwood operates with 
400 lb., 750 deg. Fah. steam. Two 35,000-kW 
single-cylinder machines operating at 1800 r.p.m. 
were installed. One was for the Northern States 
Power Company at Minneapolis and the other for the 
Potomac Electric Power Company at Washington. 
The steam conditions in the former case are 375 lb. 
and 750 deg. Fah., and in the latter 650 lb., 825 deg. 
Fah. Both exhaust at lin. back . The other 
single-cylinder machines built by the General Electric 
Company during the year were all smaller machines, 
operating at 3600 r.p.m. 

Only when the flow phenomena in nozzles, buckets, 
exhaust hoods, and other parts of a turbine are well 
understood, the General Electric Company’s engineers 
state, can the high efficiency of modern steam tur- 
bines be safely predicted. In the company’s turbine 
air test laboratory studies have been made over a 
wide range of conditions. The high velocity of an 
air jet issuing from a nozzle or bucket, simulating 
with great accuracy the steam flow in a turbine, is 
explored by a series of impact traverses. Formerly, 
thousands of observations and considerable time were 
required to produce a contour map survey, and the 
corresponding efficiencies. Now there is an instru- 
ment which automatically traverses the passage, 
records the impact pressure, calculates the corre- 
ponding flow and energy quantities, integrates them 
against the traversed path, and records the integrals 
in an easily readable manner, with an inherent 
accuracy of 0-1 per cent. and with its high speed the 
new instrument greatly increases the range of possible 
tests. 

New apparatus for high-voltage testing of trans- 
formers, high-voltage impulse generators and capaci- 
tors for those generators, were designed by the 
American General Electric Company’s engineers. 
These equipments will be largely employed in the 
displays of artificial lightning which will be a feature 
of the Steinmetz Hall exhibit of the General Electric 
Company at the 1939 World’s Fair in New York 
City. Seven 350-kV transformers of a new type were 
under construction during 1938 for the three-phase, 
million-volt, 60-cycle arc demonstration at the Fair. 
Modification of previous designs led to a reduction 
in weight of approximately 40 per cent. and a marked 
reduction in size. Although the new transformers 
each have a continuous rating of .1000 kVA, and a 
much larger transformer of conventional design, 
350 kVA for one hour, the impedance of the two 
types is approximately the same at their respective 
ratings. In the new design the high-voltage bushing 
is open at the bottom, and a sheet-aluminium oil 
conservator at the top of the bushing provides for 
expansion and contraction of the oil, both in the 
transformer and in the bushing. This construction 
is particularly adapted for use with these indoor 
transformers, because of the small amount of oil 
required and. because of the lack of space available 
for mounting an oil conservator on the tank or cover. 
The edges of the oil-expansion chamber are well 
rounded to prevent brush discharges at high voltages. 
The windings are so constructed that oil is in direct 
contact with e turn, i uniform low 
temperatures throughout the windings and minimising 
the possibility of entrapped minute particles of air 
which might be a source of radio disturbance. This 
is particularly important as these transformers are 
frequently used to test other apparatus for radio 





interference. As such transformers are usually 
employed on capacity loads at low power factor, 
their low reactance is of great advantage, as it 
prevents excessive rise in voltage. The windings 
are electrostatically shielded and are readily able 
to withstand surges, short circuits, and flash-overs 
of the test piece or bushing without additional pro- 
tection. Frequently, as in the case of the World’s 
Fair, two or three of these transformers are used in 
series to obtain higher voltages to earth, and it 
is then that the small size of the new units is of 
particular advantage, because some of the tanks are 
not earthed and must therefore be supported on 
insulating stands. The reductions in height and 
diameter make it possible to use a smaller room for 
housing the equipment. 

An advance in the design of high-voltage impulse 
generators, such as will be used for producing the 
10,000,000-volt artificial lightning discharges at the 
Fair, was made possible by the use of new cylindrical 
Pyranol capacitors. In the new impulse generator 
the capacitor units are separated by Herkolite 
insulating cylinders and assembled in a vertical 
stack to form the complete structure. The charg- 
ing resistances and electrical connections between 
capacitor units form an effective means of cross 
bracing which provides mechanical rigidity with 
no additional structural supports. The simplified 
arrangement permits the assembly of all gaps on 
vertical columns, thus facilitating group control 
of the gaps from one position. D.C. for charging 
is supplied from a kenotron rectifier. Upon dis- 
charge, the capacitors are connected in series through 
the gaps. Compared with the impulse generators 
of the conventional type having the same voltage 
rating, the new generator has only approximately 
60 per cent. of the size, 70 per cent. of the inductance, 
and has a stored energy which is 40 per cent. greater. 
In addition to the 10,000,000-volt impulse generator 
for use at the Fair, two 3,000,000-volt generators 
of this improved design were built, one for the 
Philadelphia (Pa.) works, and the other for the 
Pittsfield (Mass.) works of the General Electric 
Company. 

The use of a new multi-break interrupter in high- 
voltage oil blast breakers of the conventional round 
tank type raised the interrupting speed at voltages of 
115 kV and above to five cycles. The 230-kV design 
was tested on a 220-kV, 50-cycle system and inter- 
ruptions of 1000 to 4800 amperes, 386,000 to 
1,800,000 kVA were accomplished in a time range of 
1-37 to a maximum of 4-2 cycles. Other tests at 
charging current values were interrupted in a maxi- 
mum time of 3-8 cycles. Short circuits up to 2,000,000 
kVA were successfully interrupted in field tests on a 
140-kV, 60-cycle system, with an average overall 
time for fifty tests of 3-2 cycles. A new oil blast 
circuit breaker of the oil-tight class, developed for 
general switchgear application, has a 100,000-kVA 
interrupting rating, and is available in normal 
ratings of 600 and 1200 amperes at 15,000 volts and 
2000 amperes at 7500 volts. It embodies the effective 
single-port cross-blast principle and has heavy duty 
butt type arcing contacts and silver-to-silver main 
current carrying contacts. 

Similar to the 7500-kV automatic oil circuit reclose 
breaker introduced several years ago, and of particular 
application on rural lines, is a reclose breaker for 
15,000 volts, made available in 6, 12, 25, and 50-ampere 
ratings with interrupting ratings of 150, 300, 600, and 
1200 amperes and minimum trip points of 20, 30, 65, 
and 130 amperes respectively. It differs from the 
7500-volt unit in that it is assembled in a porcelain 
housing, providing maximum insulation with mini- 
mum size. An operation counter and an oil gauge are 
provided. 

A gas-filled cable, claimed to offer many advan- 
tages over types of cable previously available, was one 
of the most outstanding developments of the year. 
Similar in general construction to the widely used oil- 
filled cable, the channel spaces are drained before the 
cable leaves the factory and the cable system is filled 
with gas under a pressure of approximately 10 Ib. per 
square inch. Such a cable does not have as high a 
long-time dielectric strength in volts per mil as an 
oil-filled cable, but it has a considerably higher long- 
time dielectric strength than cable with conventional 
solid type impregnated paper insulation after a period 
of years in service. A longer life for a given insulation 
thickness is expected; hence for an equal life the 
insulation thickness may be reduced safely as compared 
with the solid type cable of conventional design. 

Gas-filled cable is admirably suited for installation 
in existing duct systems without enlargement of 
manholes. It can be handled on site almost as easily 
as solid cable; splices are simple and easily con- 
structed ; the pressure may be controlled by reservoirs 
of simple construction ; and a simple alarm system 
may be installed to detect gas leakage in the same 
way that oil leakage is detected in oil-filled cable 
systems. For these reasons gas-filled cable will, it is 
said, show excellent economy when compared with 
conventional solid t cable. Two 15-kV lines have 
been installed in New York City. 








Carpirr ALUMINIUM ALLOY WorKS.—It is reported 
that new works are to be established in Cardiff for the 
production of aluminium alloys. 
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EXTENSIONS TO MEADOWSIDE GRANARY, GLASGOW 


(For description see opposite page) 
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Extensions to Meadowside Granary, 
Glasgow 


No. II 


(Continued from page 162, February 3rd) 


W* continue in what follows our description 
of the machinery equipment in the new 
extension to the granary at Meadowside, Glasgow, 
which is owned and operated by the Clyde Naviga- 
tion Trustees. The installation was designed and 
carried out by Henry Simon, Ltd., of Cheadle 
Heath, Stockport. In our first article we dealt 
with the design and construction of the storage 
bins and the conveying plant, and we now con- 
tinue our account of the means which are provided 
for discharging grain, either in sacks or in bulk. 

For delivering sacks to the three conveyors 
below the railway platform, fifteen steel spiral 
chutes are provided, some of which are shown in 
Fig. 8 on page 188. Each of the chutes is fitted 
with a straight steel section immediately above 
the conveyor, balanced to hold it clear of the 
conveyor and of the sacks travelling past on the 
belts. The chutes in use are depressed to the 
conveyor level by the weight of the sack. 

The grain is taken in bulk from the granary 
by means of portable spouts through openings 
in the sacking-off floor to rail or road, or to the 
conveyors D, E, and F, which are shown in 
the drawing on page 192. The three conveyors 
are reversible and are arranged to carry grain 
at a rate of 100 tons per hour, either-to the existing 
granary, or by means of the short transverse 
conveyors G and H to one of the two elevators, 
and so either directly to the bins by means of a third 
conveyor B in the conveyor gallery, or through 
the weigher and separator to the second elevator 





FiG. 12—-ELEVATOR HEADS AND DRIVES 


for returning to the bins. Arrangements are made 
for by-passing either the weigher or separator if 
desired. 

The floor openings, of which there are 148, 
consist of cast iron frames to which are fixed steel 
spouts and heavy steel chequer plate covers 
specially hinged to fold flat on to the floor when 
open 

The spouts for loading grain to bulk road 
wagons pass through the granary wall and ter- 
minate in a section having both vertical and hori- 
zontal movement in order to spread the grain 
over the wagons. The rail-loading spouts are of 
similar design. The spouts to the reversible 
conveyors are fitted with a special feed shoe 
which is so designed that it can be turned to feed 
in either direction or can be lifted clear of the 
conveyors to allow sacks to pass. 

The conveyors D, E, and F are about 140ft. 
long between their terminal centres, with 28in. 
wide belts, and are driven by 74} H.P. motors 
through Renold chain drives and Turbine Gear 
speed-reduction units. In order to enable them 
to handle grain either in bulk or sacks, they are pro- 
vided with a two-speed gear drive to give belt 
speeds of 600ft. or 220ft. per minute. The gears are 
enclosed in cast iron oil-tight cases fitted with 
ball bearings, and are connected to the conveyor 
by means of flexible couplings. The change of 
speed is effected by means of sliding pinions. 
As the conveyors referred to are required to convey 
sacks in one direction only and bulk grain in either 
direction, reversible electric motors are used for 
this purpose. As will be seen from the drawing 
on page 192, and engraving, Fig. 9, on page 188, 
there are two short transverse conveyors, G and H. 


They are 16ft. 6in. and 28ft. 6in. long respectively, 
with 24in. wide belts, driven by 3 H.P. motors with 
Renold chain drives, and have a capacity of 100 
tons per hour. 

The elevators have a total height between 
pulley centres of 170ft. and a carrying capacity 
of 125 tons per hour. The elevator heads aré 
housed in the tower of the working house. Each 
elevator is driven by means of a 42 H.P. motor 
mounted on a cast iron bed-plate and connected 
by flexible coupling to an enclosed worm gear 
unit, which is in turn connected by flexible 
coupling to the elevator head shaft. The arrange- 
ment is clearly shown in Fig. 12. One of the half- 
couplings on the high-speed shaft is provided with 
a special drum carrying a double clip brake 
operated by a solenoid, which is designed to 
prevent the elevator running back in the event of 
a failure of current taking place. 

As will be seen from the floor plans of the working 
house reproduced in the drawing on page 192, the 
elevators are arranged to feed the turning-over 








Fic. 13—TEMPERATURE RECORDER 


conveyor in the gallery or to either of the four 
adjoining storage bins direct. Alternatively, 
one elevator can feed back to the boot of the second 
elevator for delivery to the special bin in the work- 
ing house set aside for very dirty grain, and from 
this bin to the automatic weigher and the separator, 
or direct to the weigher without passing through 
the special dirty wheat bin. 

The Avery automatic weigher—see Fig. 10 on 
page 188—is designed to deal with wheat, oats, 
barley, and maize, and has a capacity of 30 cwt. 
of wheat per discharge. It is fitted with the 
usual feed control and residue weighing mechanism, 
and ticket-printing and recording apparatus. 

Grain requiring preliminary cleaning is fed 
to a Simon all-steel, self-balancing separator, 
shown in Fig. 11, which extracts such impurities 
as sticks, straw, string, foreign seeds, dust, and 
dirt from the grain. The grain is passed over 
reciprocating sieves of perforated metal which 
separate impurities, both larger and _ smaller 
than the grain which is being treated. The grain 
passing through the separator is also subjected to 
the action of strong air currents for the extraction 
of light impurities such as chaff, straw, hollow 
and diseased grain, &c. The fans are incor- 
porated in the frame of the machine itself and are 
linked up to a cyclone dust collector. The machine 
is further fitted with a patent self-balancing 
driving mechanism termed the Juby drive. The 
main driving pulley is on the fan shaft from which 
the sieves are driven by a belt round two jockey 
pulleys, and a separate 74 H.P. motor provides 
the power required. 

A bin temperature-recording apparatus is 
installed for indicating on a central switchboard 
the temperature of the grain at various depths 
in the bin. This apparatus was supplied by 
Elliot Brothers, Ltd., of London. 

The electrical resistance thermometers are spaced 
about 10ft. apart inside a tube suspended on a 
spherical seating from a box in the bin floor. 





The tube is made of substantial section in order 





to withstand the considerable forces which are 
created by grain movement as the bin discharges. 
As lateral ties are not permissible the tube is 
left free to swing from the top suspension point. 

The wires from the thermometers are brought 
to a central switchboard—see Fig. 13—through 
suitably arranged cable ducts, and by operating 
the switch opposite any particular number and 
depth the temperature at that point is shown on 
the indicator. Sixty-four silos are thus equipped 
and the temperature range is from 32 deg. to 
150 deg. Fah. Should undue heating occur the 
grain in the bins is run out on to the conveyors 
and after being elevated is returned to the bins 
by the centre top conveyor, thereby being cooled 
and conditioned. 

An efficient dust-collecting system has been 
installed throughout the extension building, with 
the result that the various floors are kept remark- 
ably free from dust. The plant is arranged in 
two complete units, one being arranged above the 
bins for exhausting the feed-on and delivery 
points on conveyors in the gallery, and delivery 
points from existing conveyors and the elevator 
heads, and the other below the bins for exhausting 
the feed-on and delivery points of the conveyors, 
and the portable and fixed weighing machines. 
Floor sweep-ups are also provided for the 
elevator pit and the sacking-off floor. 

Each plant includes a Simon suction filter 
dust collector of all-metal construction, the casing 
of which is divided into sections each containing 
a group of eight sleeves into which the dust-laden 
air is drawn. The air passes into the receiving 
hopper of the filter and up through the sleeves, 
whilst the cleaned air is exhausted from the sleeve 
chambers directly to the fans, which are direct 
coupled to their motors. A mechanical shaking 
mechanism is provided to release adhering dirt. 

By means of a simple automatic mechanism 
the normal outlet to the fan is shut off from each 
group of sleeves in turn, and a current of fresh 





Fic. 14—SUCTION FILTER DusST COLLECTOR 


air is drawn through the sleeves in the reverse 
direction from a special inlet. In order to dislodge 
the dust while the pure air is passing through, the 
sleeves are shaken vigorously several times, with 
the result that the dust previously clinging to the 
inside of the sleeves is drawn into the hopper 
below. The lower ends of the sleeves are fixed 
and the upper ends are attached to the shaking 
mechanism. This shaking of the sleeves, whilst 
subject to the current of clean air, is achieved 
by means of a powerful spring and lever operated 
from the same timing mechanism as that which 
opens the fresh air valves, both being driven 
from the same slow-running shaft. 

The exhaust trunking which is arranged through- 
out the building is of galvanised metal and is 
provided with flexible sections for fitting to movable 
parts of the mechanism. 

The floor sweep-ups are arranged with lids and 
all dust-producing points: are fitted with hoods 
having slide-plate regulation. Grids are fitted 
where necessary on the floor sweep-ups so as to 
prevent large foreign matter being drawn into the 
system. 

The fans are of heavy design, made of steel 
plates, and are complete with an underbed for carry- 
ing the fan and the motor together. A worm gear 
unit drive is taken from the fan shaft for operating 
the timing mechanism on the filters, together with 
the dust-extracting conveyors and seals. 

The exhaust plant above the bins has a fifty-six- 
sleeve Simon suction filter, whilst the one below 
the bins has an eighty-sleeve filter, shown in 
Fig. 14. The fans are driven by 20 HP. and 30 HP. 
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motors respectively, each running at 750 r.p.m. 

Provision is made on both plants for collecting 
and sacking-off the dust extracted. Exhaust 
cowls are fitted, one on the top of the building 
of the revolving type, and the other in the wall 
of the working house. 

The electric lift supplied by A. and P. Steven, 
Ltd., Glasgow, serves all floors of the working 
house. It is designed to carry | ton and is operated 
by D.C. at 500 volts instead of the three-phase 
A.C. which is used to operate the granary 
machinery. 

The conveying and elevating machine, spouting, 
sack chutes, and grain chutes were made in 
accordance with the specification of the chief 
mechanical engineer to the Clyde Navigation 


Trustees, and are of high quality and robust |: 


construction. All the shafting above 4in. diameter 
is forged, whilst conveyor pulleys are of heavy 
cast iron construction, driving end pulleys being 
lagged with six-ply frictional canvas. The elevator 
head shaft bearings have a screw and wedge 
adjustment, and roller bearings, with grease-gun 
lubricators are fitted on ali the conveyor belts. 

The supply of electrical energy consists of three- 
phase, 50-cyele A.C. at both 440 and 220 volts, 
and D.C. at a pressure of 500 volts for the operation 
of the passenger lift just referred to. The motors 
used throughout the installation are of the totally 
enclosed induction type, and throughout the 
granary extension there are in all fourteen motors 
varying in output from 3 to 36 B.H.P. The motors 
were, we noted, supplied by Bruce Peebles and 
Co., Ltd., of Edinburgh. The starters and switch- 
gear are all of the “ Igranic”’ pattern, and were 
supplied by the Igranic Company, Ltd., of London 
and Bedford. The superintendent of the granary 
is Mr. D. Jones, who is responsible for the opera- 
tion of the whole of the grain intake and handling 
plant in connection with the Meadowside granary, 
as well as the operation of both the existing granary 
and the new extension which we have described. 
The mechanical equipment was, in its initial 
stages, designed and laid out by Mr. D. Fyfe, 
the late chief mechanical engineer, in conjunction 
with the technical staff of Henry Simon and Co., 
Ltd., and the actual work of installation has been 
carried out under the direction and supervision 
of Mr. W. A. Oliphant, the present chief mechanical 
engineer of the biyde Navigation Trust. 








The Production of Accurate Bores* 
By T. P. N. BURNESS.f 


In this paper only a few general observations will be 
made regarding the methods of producing bores of 
a greater diameter than lin. within an accuracy 
of 0-0005in.; such knowledge is widely spread, 
and the chief object of the paper is to pass on know- 
ledge gained by experience in the production of 
small precision bores such as are commonly met 
with in Diesel fuel-injection equipment. 

Fine Boring.—It is now almost universally accepted 
in the automobile, aircraft, electrical, and general 
engineering industries that high-speed fine boring 
is the most accurate and economical method of 
finishing holes in cast iron and non-ferrous metals. 
The essential factors of the process are single-point 
diamond or tungsten carbide tools accurately set and 
rigidly heid, high cutting speeds, smooth and shock- 
less movements of the work table, vibrationless 
running, and accurate work-holding fixtures. Such 
parts as motor car cylinder blocks, connecting-rods, 
and piston pin bores are typical examples of work 
which is peculiarly suitable for this method of 
machining, and the degree of accuracy obtainable 
under the correct operating conditions is approxi- 
mately within 0-000lin. The types of machines 
used for such work do not vary much. 

Grinding—The internal grinding machine has 
developed very much in recent years, and the intro- 
duction of hydraulic feed to the table, as well as 
vibrationless work heads, has revolutionised their 
speed of operation. Grinding spindles have been 
improved out of all recognition, and the machines 
are able to run at high speeds for prolonged periods 
with microscopical wear. 

The latest type of internal grinding machine has 
a complete automatic cycle, covering every operation 
except loading, throwing over the starting lever, and 
feeding the wheel up to the work. It includes a fast 
table speed up to the work, slows down to roughing 
speed and feed, and continues to grind until the hole 
is very nearly the finished size. The wheel then with- 
draws from the work and the diamond dresser drops 
into position. The wheel is trued at truing speed, 
after which it changes both speed and feed for the 
final grinding of the bore to the finished size. When 
the hole has reached the finished size, the wheel 
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automatically withdraws from the work and the 
cycle is complete. 

Work peculiarly suitable for internal grinding 
comprises case-hardened parts such as_ bushes, 
cylinder sleeves, rollers, loose cams, as well as 
ordinary steel and cast iron components of a similar 
nature where the accuracy in the bore is in the 
neighbourhood of 0:0005in. The great service 
rendered by grinding is that parts can be made 
absolutely interchangeable in the bore without 
selective fitting. 

Honing and Lapping.—The modern type of honing 
machine incorporates a mechanism which rotates 


The finished bore has to withstand applied fluid 
pressures up to 5000 lb. per square inch when fitted 
with the male member, with negligible leakage past 
the plunger. This result is only possible if the bore 
is perfect in shape and finish, yet the male plunger 
must be sufficiently free in the bore to prevent 
seizure at high reciprocating speeds and tempera- 
tures. Further, these bores, in conjunction with 
their plungers, have to measure accurately minute 
quantities of fuel oil during each stroke, and any 
leakage arising from wear or undue friction prevents 
the efficient operation of the fuel-injection equipment, 

The choice of the correct material is of para- 
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and reciprocates a spindle carrying a hone, which is 
usually multi-bladed and adjustable. The hydraulic 
control of this operation gives an evenness and 
uniformity of honing over the full length of stroke 
that cannot be attained by boring tools and reamers, 
nor by internal grinding. This, of course, refers. to 
bores of at least 3in. diameter and of considerable 
length. 

Fr eitindes liner, 12in. bore by 3ft. in length, 
can be honed in fifteen minutes. The cooling lubricant 
is paraffin oil. It is, of course, to bore 
and reamer the liners close to finished size, and 
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mount importance, and may vary for each separate 
condition. For the spray injector hardened mild steel 
guides and plungers are necessary, due to the severe 
heat conditions under which they operate, while 
high-tensile steel is more suitable for the fuel pump 
guide, and the plunger is made in hardened tool 
steel. 

There are two well-known methods of producing 
small bores to precision limits and a high-grade finish. 
One method is to use the ordinary machining pro- 
cedure as practised on a bar turret lathe’ for the 
drilling and reamering operations, leaving sufficient 
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experience shows that a satisfactory allowance for 
honing is 0-0025in. 

So far these observations have been largely devoted 
to that class of bore which allows of rigidity in both 
machine and equipment, as well as plenty of room 
for a copious supply of cooling lubricant ; neither 
is great skill required from the operator. The 
type of small bore used in fuel-injection equipment 
is, however, in quite a different category. The bore 
of the hole may be as small as jin. or as large as 
lin., but in each case the accuracy within a limit 
of 0-00005in. in size and finish must be the same. 

The tools used in producing such bores are bound 
to be limited in strength and rigidity, yet the duty 
they have to perform is of a most onerous character. 





material in the bore to allow for internal grinding 
after the hardening process. The bore is then ground 
to within 0-00025in. of finished size, and there- 
after is lapped in the usual fashion to finished size. 
This method is open to criticism, because not only 
is the grinding spindle of necessity weak and springy, 
and thus liable to produce ridges on the bore, but a 
greater allowance has to be left in the bore to ensure 
cleaning up in the final lapping process. In other 
words, it takes time to produce a small accurately 
ground hole within limits of 0-00025in. 

The second method, and the one which is preferred, 
is to devote such attention to the drilling and reamer- 
ing part of the job that it is possible to eliminate 
grinding altogether, and so produce an accurately 
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reamered hole which has only an allowance of 
0-0002in. for final lapping. 

It is not desired to suggest that the grinding 
method is wrong, or that it cannot be successfully 
operated. But this preference is based on an experi- 
ence which has fluctuated between grinding and 
reamering, and it now appears certain that better 
and more accurate bores can be produced by the 
reamering process at considerably less cost. 

In this class of work the skill of the operator is an 
important factor. This does not imply that he should 
have what is known as the tool-room mentality ; 
but he should be above the average in ability, and be 
capable of the practical application of his own ideas. 
The final honing of reamers, for example, is an art 
which is acquired only after long experience in 
producing accurate bores. 

It is now proposed to describe the manufacturing 
process used in producing various types of precision 
bores of varying diameters and lengths. 

The first example is an injector needle valve 
guide, to be made in 40 tons per square inch tensile 
case-hardening steel, fin. bore by I}in. long, lapped 
to limit of 0-000025in. Fig. la shows the component 
drilled and reamered in larger bore on the index 
automatic machine. The hole is finish reamered 
to yin. within a limit of 0-00lin. Fig. 1b shows 
the component drilled and reamered in the small 
hole, using the magazine feed on the index machine. 
Fig. lc shows the finished component after hardening 
and lapping operations. 

Essential points to watch are the speeds and feeds 
of the drill and reamer, the type of reamer used, the 
angle on the leading edge of the reamer, and the 
choice of a suitable cooling lubricant. These factors 
have to be adjusted to suit the particular type of 
steel in use, and in this example the respective 
choices would be as follows :—A high drilling speed 
and low reamering speed ; a six-flute reamer, right- 
hand spiral; a radius rather than an angle on 
the leading edge of the reamer, and a soluble com- 
pound rather than oil, As the lapping operations 
are similar in all cases, observations on this process 
will be left until later. 

The next example is a filter body to be made in a 
free-cutting steel of 28-30 tons per square inch 
tensile strength, fin. bore by 6in. long, reamer 
finished to within 0-00025in. Fig. 2a shows the 
body of the component finished complete externally 
in one operation on a bar turret lathe. The drilling 
and reamering operations are done on the same 
machine in the following sequence :—Drill, leaving 
0:015in. in the bore; first reamering operation 
removes 0:010in.; second reamering operation 
removes 0-005in. to finished size. Essential points 
to watch are the same as in the case of the previous 
component, with the exception that the reamer used 
must be held absolutely centrally, owing to the 
length of bore. Only a first-class turret lathe will give 
the desired result. 

Fig. 2b shows a spill valve guide finished in exactly 
the same manner as the filter body, with the exception 
of the final lapping of the bore. This component 
is made in free-cutting steel of 28-30 tons per square 
inch tensile strength, jin. bore, 5in. long, finished 
by lapping within a limit of 0-000025in. 

Fig. 3 shows the type of reamer to be used when 
it is found necessary to reamer vertically in a drilling 
machine as in the case of a spill valve guide made in 
steel of 60 tons per square inch tensile strength, jin. 
bore by Ijin. long, finished‘by lapping within a 
limit of 0-000025in. The holder is floating and the 
reamer is stepped. Straight flutes are used and two 
reamering operations are carried out instead of one. 

Another example, illustrated in Fig. 4, is a needle 
valve guide, made in steel of 28-30 tons per 
sq. in. tensile strength, fin. bore by 4jin. long, with 
a semi-blind hole. This component has a lapped 
finish within a limit of 0-000025in. The first opera- 
tion is external machining on a bar turret lathe. 
The second operation is performed with a drill and 
reamer, using two reamers, and the third operation 
consists of the final lapping. The difficulty in this 
case is in dealing with a semi-blind bore which makes 
it impossible to pass the work completely over the lap. 

Fig. 5 shows a nozzle in case-hardening steel of 
35-40 tons per sq. in. tensile strength, jin. bore 
by l}in. long, lapped on the bore and valve seating. 
In this case the first operation is to drill, reamer, 
seat, form face, and part off in the index automatic 
machine. The second operation is to form the head 
of the nozzle, the third operation to drill spray holes, 
0-014in. diameter, the fourth operation to case- 
harden, and the fifth operation to polish and lap. 
The bore and seating are formed with one reamer. 
The seat is most important and must be absolutely 
true in order to withstand high pressures and the 
constant impinging of the needle at high speeds. 

The component illustrated in Fig. 6 is a fuel pump 
plunger guide, made in case-hardening steel of 
45-50 tons per square inch tensile strength, fin. bore 
by 2}in. long, and lapped to within a limit of 
0-000025in. The order of operations is as follows :— 
(1) Machining externally and rough drilling in a bar 
turret lathe, (2) normalising, (3) drilling and reamer- 
ing, using two reamers, (4) rough lapping, (5) case- 
hardening, (6) first lapping, (7) grinding externally, 
and (8) finish lapping. Particular care is necessary in 
dealing with a delicate section, both in the machining 
and hardening operations. 





The operator of a lapping machine gains his skill 
solely by long experience. The laps used are made of 
east iron, cross-grooved to carry abrasive, and vary- 
ing in diameters in tenths of thousandths of an inch. 
The method employed is to choose the largest lap 
which will pass through the reamered bore, and work 
up in steps of 0-0000lin. until the finished size is 
reached. Although the lapping operation is done by 
hand, bell-mouthing of the bores is practically 
negligible. The finish is obtained by a special lapping 
compound, the result of much experience, and the 
resultant surface is practically frictionless. 

It is astonishing how practised operators can con- 
sistently produce lapped bores within an accuracy 
of 0-000025in. The lapping compound is, of course, 
of great importance, and most shops manufacturing 
such work have their special seeret compounds. 
Confidence plays a great part in the success of an 
operator who works to 0-000025in. The o 
measuring instruments of the engineering shop are, 
of course, useless for such work, and the Zeiss 
** Passometer ”’ which shows 0-000025in. as an appre- 
ciable amount on its measuring scale (it looks like 
yin.) is almost universally used. 

The production of precision bores requires a first- 
class electric hardening and tempering furnace, 
thermostati controlled. A great deal of trouble 
with this class of work can be traced to distortion 
during or after heat treatment. Carburising com- 
pounds are numerous, and great care should be 
exercised in choice, otherwise failure is almost ¢ertain. 
Price is of little moment compared with the aehieve- 
ment of successful results. Soaking times and 
quenching temperatures should be determined by, 
practical experience with each different type of 
eomponent, 
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A Wire Rope Tester 


Tue Philips-Suschyzki wire rope tester shown in the 
accompanying illustrations operates on the inductive 
principle. Alterations in the magnetic field in the 
ropes caused by flaws are detected by search coils 
connected to galvanometers. The use of intense 

















WirRE RopPE TESTER 


fields and correctly proportioned coils is said to make 
the apparatus extremely sensitive to faults, even 
when they exist inside the rope. Flaws of 5 per cent. 
in 3$in. diameter ropes can be detected, those smaller 
than this being of no consequence in practice. The 
rope under test is passed through the electro- 
magnet and since the m ing coil and pole pieces 
are in parts hinged together, the field producing 
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DIAGRAM ILLUSTRATING OPERATION OF TESTER 


part of the instrument can be closed on to the rope. 
In the measuring coil the current oscillates in an 
axial direction and when the magnetic field is dis- 
turbed by the proximity of a broken strand, an 
induced current is set up in the coil. As the coil is 
composed of three parts, the instrument not only 
gives an indication of the breakage, but also shows its 
approximate position. The induced currents are 
indicated on three sensitive galvanometers, and no 





amplifiers are required. 


The apparatus also incorporates a camera attach- 
ment, which enables the existence and position of a 
fault to be recorded photographically on a sensitised 
paper strip. From the diagram which illustrates the, 
principle of operation, the advantage of the sub- 
divided coil is obvious. Supplied with interchange- 
able pole shoes for use with laid-up ropes, the appa- 
ratus ean be applied to ropes while they are in 
service, or while they are being changed over. Welded 
joints or links in anchor chains, and rods and tubes 
can also be tested with the apparatus, which will 
accommodate ropes up to nearly 4in. in diameter. 
The tester is supplied by Philips Lamps, Ltd., of 
145, Charing Cross Road, W.C.2, for operating on a 
110 or 220-volt D.C. supply, or, alternatively from 
a 24-volt, 15-ampere-hour battery. 








Rolling Mill Pinions 


Tuer two rolling mill pinions shown in the aecom- 
panying engraving were recently completed in the 
works of David Brown and Sons (Hudd.), Ltd., 
Huddersfield, within 5 weeks 4 days of receiving 
the order. The inquiry for the pinions was received 
on November llth from a large rolling mill plant 
where a serious breakdown had occurred and replace- 
ment pinions were required as soon as possible. 
When approval of the details, drawings, &., was 
received four days later, the forgings were imme- 
diately ordered. The forgings were received on 











LARGE ROLLING MILL PINIONS 


November 24th, and the completed pinions delivered 
on December 23rd. 

The pinions weigh nearly 12} tons, the forging 
for-one being 114}ft. long and the other 9}ft. long. 
In order to save time rough turning commenced 
whilst the forgings were still warm. The pinions, 
with a working face width of 49in. and nearly 30in. 
in diameter, were each cut with eighteen continuous 
double-helical teeth of approximately 4jin. pitch, 
by the end-milling process using profile-ground 
cutters. After the teeth had been cut, tangential 
keyways were cut on one of the pinion shafts. In 
the meantime, forged steel keys had been made for 
a half-flange coupling, and this was shrunk and keyed 
up to complete the job. 

It is of particular interest to note that both the 
company which made the forgings and David Brown 
and Sons (Hudd.), Ltd., were working to full capacity 
at the time of receiving the order, and the job was 
organised so as not to interfere with other com- 
mitments. 

We are informed that these pinions are in no way 
a rushed temporary set, but are a finished product. 
The journals were ground and the finished gears 
were mounted together on a special testing rig to 
ensure they would go directly into position without 
any adjustment. 








A New Storage Bin 


A USEFUL type of store bin, known as the 
‘** Rotabin,” which is being made in the United States 
by the Frick Gallagher Manufacturing Company, is 
now being marketed in this country by Gaston E. 
Marbaix, Ltd., 22, Carlisle Place, S.W.1. It actually 
comprises a series of circular troughs rotating about 
a central spindle, each trough being divided into 
segments by partitions between its axis and circum- 
ference. Each trough is set at sufficient distance 
above the one beneath to permit the easy handling 
of the parts in the compartments below. The parti- 
tions between the compartments may be removed or 
adjusted to make the segments of a size proportional 
to the articles in stock. This type of storage not only 
saves the time of the storekeeper, for all he has to do 
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is to turn the bin to bring the article he requires in 
front of him, but saves a considerable amount of 
floor space when handling large numbers of small 
articles. We are informed that “ Rotabins”’ are 
made in two models. The smaller is 66im. high and 
2Sin. in diameter. It has ten sections or troughs, 
each of which is divisible into six compartments or, 
by using additional partitions, into twenty-four 
compartments. The larger model is the same height, 
but has eight sections, 34in. in diameter, each of 
which is divisible into five compartments. 

Two-drawer and three-drawer units may be fitted 
into the compartments, and these units can be divided 
into twelve smaller compartments for holding very 
small parts. 








Push-Button Switches 


SINGLE and «multi-point push-button switches, 
designed for use in connection with automatic start- 
ing and control gear and for the remote tripping of 
circuit breakers have been brought to our notice by 
M. & C. Switchgear, Ltd., of Kelvinside Works, Kirk- 
intilloch, Glasgow. The contacts can be arranged for 

















INDUSTRIAL PUSH-BUTTON SWITCH 


opening or closing circuits as desired. For industrial 
and general factory service the switch shown above 
with a cast iron enclosure and entries for ?in. conduit, 
is supplied. A switch, shown below, with a flame- 
proof case, is for service in petrol depdéts, boiler 
houses, rubber works, and places where there is 
danger arising from petrol, benzine, or other explo- 
sive vapours and carbonaceous dusts. The switch is 
also suitable for use in mines where regulation No. 132 

















SWITCH WITH FLAMEPROOF CASE 


applies. Protection is provided against accidental 
operation of the startinglever. A flameproof terminal 
chamber and jin. screwed conduit entries or glands 
for armoured cable are standard. 

For service in dairies, dyeworks, and in all places 
where protection against water is essential, a hose- 
proof unit is supplied with a cast iron case and covers 
with wide flanges and a cork fabric packing between 
them. Entries for jin. screwed conduit or packing 
glands are provided according to requirements. The 
switch itself is a double-break unit with a rolling 
moving contact, ensuring a clean surface at the final 


contact position. All current-carrying parts are 
plated and can readily be removed as one unit for 
maintenance purposes. The design ensures a positive 
action. 








Geared Couplings} 


A SIMPLE and effective type of coupling which 
not only balances shafting alignment errors, but 
permits a certain amount of free lateral float, is 
being made by the Moss Gear Company, Ltd., of 
Tyburn, Birmingham. As may be seen from the 
accompanying illustratiusns, the coupling consists 
of two sleeves and a split housing. A sleeve is keyed 

















SHAFT COUPLING 


to the ends of each of the shafts to be coupled, and 
the split housing is pulled up over them and bolted 
together. Power is transmitted by gear teeth round 
each of the sleeves, which mesh with teeth on the 
inside of either end of the housing. Round the 
lip at each end of the housing a felt pad is inset to 
make an oil-tight seal between the housing and the 
sleeves. 

The interior of the coupling is filled with lubricat- 
ing oil, ensuring continuous lubrication of the 
gear teeth with a consequent reduction in wear. 
The film of oil on the teeth, in addition to lubricating, 
also serves to damp out a certain amount of vibration 
between the driving and driven shafts. 

The shape of the teeth permits the coupling to 
take up a skewed position as a result of any shaft 
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COUPLING WITH MISALIGNED SHAFTS 


misalignment, and they are so formed as not to bind 
or become disengaged by the rolling motion imparted 
when running under these conditions. The positions 
adopted by the various parts of the coupling under 
two typical cases of shaft misalignment are shown in 
the accompanying drawing. 

These couplings, whilst retaining their full rated 
capacity and oil film engagement features, can be 
applied for such duty as extended mill, disengaging 
clutch, shearing pin, Jordan, brake drum, applications, 
&c., giving full duty during drive and functioning for 
their special service as and when required. They 
are made in a wide range of sizes for shafts varying 
from 1-5in. to 9in. in diameter, transmitting from 
10-5 to 1600 H.P. 








Tue East PertuH Power Stration.—Among the list of 
main contractors for the East Perth Power Station, given 
in our issue of January 20th, we omitted to include Bell’s 
Asbestos and Engineering (Australia), Ltd., which com- 
pany was responsible for the insulation work at the 
station. 

Tue Late Mr. J. Nrxon.—The death is announced of 
Mr. J. Nixon, who was prominently connected with Auto- 
matic Telephone and Electric Company, Ltd., as a local 
director and resident manager. Mr. Nixon went to Liver- 
pool from Helsby in 1906, when he joined the Liverpool 
branch of British Insulated and Helsby Cables, Ltd. He 
became works manager of Automatic Telephone Manu- 
facturing Company, Ltd., in 1917. His many activities 
included directorships of A.T.M. Pension Trust, Ltd., and 
Elexcel, Ltd.; Deputy Chairmanship of Liverpool Engi- 
neering and Allied Trades Federation ; founder member- 
ship of the British Works Managers’ Society ; fellowship 
of the Institute of Industrial Administration ; and mem- 





bership of Liverpool Engineering Society. 


South African Engineering Notes 
(By our South African Correspondent.) 
Care Town, January 24th. 


Durban’s New Floating Dock 

DuRBAN’Ss new floating dock arrived at that 
port on December Ist. Pending completion of the 
specially prepared base at the head of the bay, the 
dock has been berthed at the far end of Maydon 
wharf. This is Durban’s third floating dock, the 
first having been wrecked on the voyage out, and 
the second, named “ Sir Walter,” in honour of Sir 
Walter Peace, then Agent-General for the Colony 
of Natal in London, having reached Durban in 1904, 
and having given excellent service until condemned 
and put out of commission only two years ago, 
since when it has been used as a floating platform 
in connection with the construction of the deep-water 
berths at the point. 

The new dock was built by the Furness Shipbuilding 
Company, Ltd., at a cost of about £183,000, being 
the largest of its kind ever built on the River Tees. 
Its lifting capacity is 4000 tons in eighty minutes, 
and it is 350ft. long, 88ft. wide, and 35ft. 6in. deep. 
It was towed out from Middlesbrough vid the East 
Coast route, a distance of 8300 miles, in eighty-five 
days at an average speed of about 4} knots, stops 
being made at Algiers, Port Said, and Aden for 
refuelling purposes. The final section of the run from 
Aden to Durban took thirty-five days, the best day’s 
distance being 135 miles, while on one occasion head 
winds and a rough sea drove the dock and the tug 
back 36 miles. The method of towing comprised a 
yoke or bridle made of two lengths of chain joined 
to a 60-fathom towline of 18in. manila hawser and 
a steel cable, the distance separating the tug and the 
dock being } mile. A special representative of the 
builders has arrived to supervise the tests, which will 
be carried out after overhaul and repainting, in the 
Durban dry dock, and there will also be a heavy 
lift test. The lifting capacity of 4000 tons (dead- 
weight) enables the dock to raise vessels of a measured 
gross tonnage of from 9000 to 10,000, and 17ft. 
draught, the raising being carried out by means of 
four 50 H.P. vertical-spindle, centrifugal pumps. 
Auxiliary apparatus provided includes a 100 H.P. 
electrically driven air compressor for operating the 
pneumatic riveters, hammers, and drills, electric 
welding and cutting plant, fire and wash-down pumps, 
a crane of the portal type (of 5 tons capacity) running 
the whole length of the starboard wall, four electric 
warping capstans, and a complete floodlighting equip- 
ment for night working. The designer of the dock 
is Dr. E. H. Salmon, of Messrs. Clark and Stand- 
field, consulting engineers to the South African 
Railways and Harbour Administration. The contract 
was handled in this country by Mr. J. W. Saaler, 
of Johannesburg, representative of the Furness 
Shipbuilding Company, Ltd., which constructed the 
dock. 


Cape Town’s New Harbour Taking Shape 

Four-fifths of the concrete mole from Wood- 
stock beach towards the New Basin on the Cape 
Town foreshore now stretches out seawards. The 
mole will be 2700ft. long. For 800ft. of this distance 
6-ton concrete piles have already been driven, 
and a good idea of the magnitude of the new harbour 
can now be obtained. This work of building the 
mole, which will eventually reach that being built 
by the Dutch contractors, is being carried out by a 
Danish firm, which will also provide the water 
intake works for the Electricity Supply Commission’s 
power station on Paarden Island. The contract 
price is £250,000. From a position behind the 
Woodstock bathing pavilion the new mole stretches 
seawards. It is 40ft. wide and hollow. The main 
work at present is that of driving in wooden piles 
on which are laid rails for the pile drivers. Behind 
this driver is another driving in the cement piles. 
These piles are placed close together and the inter- 
vening space is filled with mortar supplied through 
long pipes. These piles form the outer walls of the 
mole, and it is estimated that about 6000 will be 
required. The first beams are being laid across 
from one wall to another, and the top of the mole is 
now being prepared. Eventually a railway line will 
run thereon. The space between the walls will 
provide the Paarden Island power station with its 
new intake works. A uniform depth of 18ft. will 
be provided. Near the shore the intake will have 
to be deepened, while further out to sea the con- 
tractors will lay a l5in. stone bed for the tunnel. 
While one contingent of the 400 workmen takes 
the mole out to sea, another squad is busy driving 
the piles into the sand on the beach. They are 
continuing the tunnel along the beach to a point 
near the river entrance between the pavilion and the 
power station. 

This tunnel will be about 1500ft. long from the 
water edge. To drive the piles into the sand the 
workmen use a powerful jet of water. Exerting a 
pressure of 200lb. to the square inch, the water 
eats away the sand and softens the ground for the 
piles. The piles have to mature for about a 
month before they are used. From the yard 





where they are made they are placed on a truck 
which is drawn by a locomotive to where they are 
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required. To get them to the mole out at sea a 
600ft. wooden jetty on the Cape Town side of the 
mole had to be constructed. It carries a narrow-gauge 
railway line and has cranes capable of lifting the 
piles from the trucks and placing them on waiting 
barges, which are towed along the mole to the spot 
where the piles are required. The Dutch contractors, 
who are building their section of the mole with steel 
piling, have completed 1300ft. of their 4000ft. 
section. As the Danish contractors’ section stretches 
2000ft. out to.sea, the two points are to-day about 
3400ft. apart. 


New Foreshore Quay at Table Bay 


Table Bay’s new foreshore quay, in the 
New Basin, which will eventually enable liners to 
land passengers at the foot of Adderley Street, 
Cape Town’s chief street, will not now be opened 
next March, as originally arranged. A ceremonial 
opening of E berth, the first section of the quay, by 
the Governor General or the Prime Minister had 
been planned for March 3rd to coincide with the 
arrival of the liner ‘“‘ Dominion Monarch” (Shaw 
Savill Line), the largest ship yet built for the “ vid 
Cape ” Trade, when she arrives on her maiden voyage. 
The chief reasons for the postponing of the ceremony 
are that the cranes for the quay willnot beready in time, 
their delivery having been delayed by the armament 
race, and delay in completing plans in Johannesburg 
for the quay shed, tenders for the building of which 
have not even been called for yet. 


Iron Ore Discovered in Natal 


An iron ore field, the extent of which is at 
present unknown, has been discovered near the 
Plessislaer railway siding about 4 miles from Maritz- 
burg, Natal. A company has been registered under 
the name of Natal Ores, Ltd., and has secured the 
rights to mine the iron ore on two farms near the 
railway siding. A contract has been signed with 
African Metals Corporation, Ltd., to supply large 
quantities each month to this company’s furnaces at 
Newcastle. Natal Ores, Ltd., discovered the ore 
field about two years ago, and sent samples to 
England. The experts reported that the field was 
rich, but the market value of the ore in England 
was 23s. a ton. As it would have cost 25s. a ton to 
land the ore in England, the field was thought to be 
unworkable commercially. About a year ago Mr. 
J. Bernard Bullock, chief engineer of the African 
Metals Corporation, became interested in the dis- 
covery, and a month or so ago, after making 
exhaustive tests, was successful in convincing his 
company that it would be worth while to enter into 
contract with the company owning the mineral 
rights. It is anticipated that Natal Ores will supply 
Newcastle with over 1500 tons a month. The fields 
are extremely profitable to work as the ore is to be 
found sometimes as little as a few inches below the 
surface. 

That Natal possesses considerable deposits of 
excellent iron ore has been known for many years. 
The iron ore at Prestwick, Natal, was known to 
Europeans as early as 1860, and in 1901 C. L. Green 
attempted to smelt iron near Maritzburg, but the 
venture was not a commercial success due to insuffi- 
cient capital. Later, greater success attended a small 
venture in the same locality, but the scale of opera- 
tions was so small that it attracted little attention. 
A blast-furnace was erected at Newcastle, Natal, 
and started operations in 1926, using Natal ore. It 
had a capacity of 150 tons of pig iron per day, and 
the quality was excellent. It closed down after the 
erection of the Pretoria Steel Works, but is now 
again in operation on ferro-manganese production, 
or about to commence. Iron ore occurs in many 
parts of Natal, the deposits at Prestwich, near 
Dundee, being best known. Analysis of this ore 
shows Fe, 50-69, P, 0-202, S, 0-068. 


; South African Iron Ore for Germany 

The German blast-furnace industry is 
stated to have ordered iron ore from South Africa 
totalling 500,000 tons a year, and the first shipments 
have already been made. The advice as to the con- 
tract comes from Germany, but appears to be sub- 
stantially correct. It has been known for some time 
that Germany desired to add iron ore to its purchases 
of manganese, &c., from the Union. In the event 
of this new order coming under the agreement 
between the Union and Germany, it will add very 
considerably to the amount the Union will have 
to purchase from Germany to balance the exports 
to that country, and it is likely that orders that 
would otherwise go to other countries will have to 
go to Germany to square the account. The report 
as to the order comes from Berlin, and I cannot get 
confirmation in the Union, most mining men con- 
sidering that manganese ore is meant. It is known 
that Germany was obtaining small amounts of iron ore 
for experimental purposes, but a purchase of 500,000 
tons would be likely to involve payment difficulties. 


Great Storage Dam Scheme 


If the Union authorities approve a project 
now under consideration for constructing a large 
storage dam at Keerompoort, to conserve the waters 
of the Zonder End River, Villiersdorp, a village in 
the mountains between Worcester and Caledon, may, 
within the next few years, become one of the finest 





pleasure resorts in the Western Province of the Cape, 
and also the centre of large electrical and irrigation 
undertakings. If this storage dam is built its capacity 
will be about 40,000,000,000 gallons. This figure 
should guarantee Cape Town’s water supply for ever, 
also other populous centres of the Western Province 
of the Cape. 

About 1934 the Irrigation Department made a 
complete reconnaissance of the Zonder End River 
with a view to an irrigation scheme. The soils along 
the river proved very disappointing, but the investi- 
gation revealed that there was an excellent site for 
a dam in Keerompoort, where the river breaks 
through the Donkerhoek Mountains about 8 miles 
south of Villiersdorp. A comparatively cheap dam 
built in this poort would create one of the most 
magnificent lakes imaginable in the Western Province. 
The waters would stretch for about 12 miles back 
along the Zonder End River and the lake would be 
situated among the high mountains behind French 
Hoek and the Hottentots Holland range, which 
would rise gradually to 3000ft. to 5000ft. above the 
lake. The lake would be about 1000ft. above sea 
level. After further investigation it was discovered 
that the Bot River valley lies at a very much lower 
level, and that by means of a short tunnel and a 
canal from the lake, water could be delivered to a 
hydro-electric station in the neighbourhood of Bot 
River station with a fall of nearly 800ft. It is esti- 
mated that after providing for all the needs along 
the Zonder End River and allowing for all likely 
demands on the water, it would be possible to generate 
about 6000 H.P. continuously throughout the year, 
or more than double that horse-power for peak 
periods, if the scheme were linked up with the 
Electricity Supply Commission’s system. The advan- 
tages of such hydro-electric power when linked with 
steam power are that the depreciation and running 
costs are extremely low, and the plant can be started 
up and stopped at very short notice. Therefore it 
would be of exceptional value when dealing with 
peak loads. With the electric power available it 
would be an easy matter to pump water from the 
lake into the Steenbras reservoir (belonging to the 
Cape Town City Council) and the pipe system serving 
Cape Town. Such pumping could be done between 
peak loads at the power station, so making the load 
factor more economical. 


Durban’s City Engineer 

The matter of the retention of the services 
of the City and Water Engineer of Durban, Mr. 
Walter M. Campbell, after he reaches the normal 
retiring age of sixty next September, has been 
having the attention of the City Council. It was 
originally suggested that Mr. Campbell should be 
retained as a consulting engineer, but it was later 
proposed that as it was desirable to have the services 
of a qualified and eminent engineer capable of taking 
full responsibility for the new Table Mountain 
water scheme, and the sewerage scheme, and one 
who is fully acquainted with the Council’s policy, 
Mr. Campbell’s services be extended for a period 
of one year from his normal date of retirement 
at the maximum of his grade (£2500 per annum), 
and that thereafter he be retained for a further period 
of four years as engineer in charge of the scheme 
at a salary of not less than £2000 per annum. 


Electricity Supply Commission of Rhodesia 


Mr. A. B. Cowen, of Johnson and Fletcher, 
Ltd., Bulawayo, has been officially appointed chair- 
man of the Electricity Supply Commission of 
Southern Rhodesia to succeed the late Mr. A. R. 
Metelerkamp. Mr. Cowen was born at Sidmouth, 
Devonshire, and came to South Africa at an early 
age. After leaving St. John’s College, Johannesburg, 
he had a technical education at the South African 
School of Mines and Technology—which is now incor- 
porated in the Witwatersrand University—and at 
Whittome’s Engineering College. He holds both the 
Union Government Mechanical and Electrical Engi- 
neer’s certificates. Mr. Cowen’s practical training 
was received with the Victoria Falls and Transvaal 
Power Company, Ltd., where he learned the theory 
of, and had experience in, every branch of large-scale 
power supply systems. Subsequently, he has had 
considerable experience as an electrical engineer 
to the collieries at Witbank and at the cement works 
of the Pretoria Portland Cement Company, Ltd. 
He went to Rhodesia in 1927 and, as chief engineer 
of Johnson and Fletcher, Ltd., has been identified 
with the construction of all the municipal power 
stations erected since that time. Recently, he 
erected the Gwelo, Gatooma, and Umniati power 
stations, acting for the Electricity Supply Com- 
mission. In Rhodesia, Mr. Cowen has had a wide 
experience of all types of mining plant and general 
engineering projects throughout the country. He 
was responsible for the design and construction of 
the first plant in the Colony specifically installed 
for the treatment of gold ore by the oil flotation 
process. 


Union’s National Roads 


In order to meet public opinion by 
up national roads construction, the National Roads 
Board intends to ask the Treasury for a loan of 
£2,500,000 this year, in addition to its ordinary 





revenue from petrol duty of £2,000,000. The Board 
thus plans to spend no less than £4,500,000 on roads 
this year, or double the amount spent last year. 
The granting of the loan will lead to rapid bitumenis- 
ing of large sections of the road in accordance with 
the Board’s decision to bitumenise every mile of 
national road in the country. The Board decided 
to ask for the loan in order to save the possible 
wastage of plant and organisation which would have 
lain idle had the Board only had the usual £2,000,000 
at its disposal. The additional money will enable 
us to take full advantage of the tremendous organisa- 
tion which the Board has now completed. No objec- 
tion is anticipated from the Treasury. 

By the end of this year about 2000 miles of road 
will have been completed if the Board fulfils its 
plans to construct an additional 800 miles in 1939. 
Quarrying, for the bitumenising process, is now in 
full swing on all sections, and the bitumenising will 
start in earnest within the next six months, par- 
ticularly as the recent rains have contributed to 
the consolidation of the gravelled sections. The 
Board will push on with the construction of bridges 
during the year, particularly on the bad Karoo 
stretch from Laingsburg to Kimberley, where many 
motorists have been coming to grief at week-ends. 








Floors for Industrial Purposes* 


By R. FITZMAURICE, B.Sc., Assoc. M. Inst. C.E., and 
F. M. LEA, DSc., F.LC.7 


INTRODUCTION 


TuxE title given to this paper, ‘‘ Floors for Industrial 
Purposes,” may suggest that it is intended to cover 
floors and industries of all kinds, and it is desirable to 
indicate at the start the limitations to which it is 
subject. In the first place no attention will be 
given to floors in what may be termed purely chemical 
industries, for these raise problems rather outside 
the scope of the authors’ experience. This restriction 
will not be entirely rigid, for in the discussion of 
chemical attack on flooring materials, some of themanu- 
facturing processes mentioned may well be regarded 
as coming under the term “chemical industry.” 
In the second place, it will not be possible to consider 
the various forms of proprietary floorings made by 
specialist firms for use in cases where problems of 
chemical attack are so severe as to make normal 
flooring materials quite unsuitable. This second 
restriction is in many ways a natural corollary to the 
first. Though these restrictions reduce the scope of 
the paper, it is thought that the problems which are 
covered are of direct interest to both chemical and 
structural engineers. 

Problems of the suitability and durability of floor- 
ing materials arise in many industries, as is evidenced 
by the wide range of inquiries received at the Building 
Research Station. These include cases of deteriora- 
tion of floors in bakeries, breweries, cheese factories 
and dairies, factories concerned with the use of 
animal, vegetable, and fish oils, food and cooked 
meat factories, hide curing and tanning, and bacon 
factories, dry-cleaning works, battery rooms, photo- 
graphic processes, sugar refining and sweet factories, 
jam and fruit juice cordial factories and others. All 
of these are types of factories in which deterioration 
arising from chemical causes has played some part. 
The other larger group of factories which has to be 
considered is that in which chemical attack plays 
little or no part, and the major problem is that of 
obtaining suitable resistance to wear and abrasion, 
combined with other qualities required. 

The authors have had no occasion to study timber 
flooring, but for the sake of presenting a reasonably 
balanced review of the subject generally, some notes 
on timber have been included. These have been pre- 
pared in collaboration with the Forest Products 
Research Laboratory, Department of Scientific and 
Industrial Research, to whom inquiries for more . 
detailed information should be directed. 

It is convenient to consider the wearing surface 
and structural support separately. They have to be 
combined finally to make a complete floor, but their 
functions are separate. 


WEARING SURFACES OF FLOORS 
The factors to be taken into account are :— 

(1) Resistance to wear and abrasion, including 
maintenance and ease of renewal. 

(2) Durability in terms of chemical resistance to 
materials likely to come in contact with the floor, 
combined with (1) above. 

(3) Comfort in terms of— 

(a) Hardness. 
(6) Warmth. 
(c) Noisiness. 
(d) Slipperiness. 

(4) Changes in volume. Drying shrinkage is the 
most important. 

(5) Appearance, new and worn, and ease of 
cleaning. 

(1) Resistance To Impact AND ABRASION 
Unfortunately, comparative test data on the 

relative resistance of various materials to impact 





*Institution of Structural Engineers and Institution of 
Chemical Engineers, Joint Meeting, January 26th. 
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and abrasion are scanty. It is not easy, moreover, 
to find a satisfactory test for comparing the resistance 
to abrasion of materials of different types. Thus, a 
test which may usefully discriminate between such 
materials as concrete or hard tiles may give an 
unreliable comparison with materials such as wood 
or linoleum. 

The data available are shown in the accompanying 
diagram. 

The factory truck is a serious problem. Often it 
has steel-tyred wheels, sometimes cast solid on the 








gear, and various of the vegetable oil products and 
food manufactures. 

The use of surface hardeners to reduce dusting of 
concrete floors is discussed in a later paragraph. 


(2) Resisrance To CHEMICAL ATTACK 


The resistance of flooring materials to chemical 
attack is interlinked with the effect of abrasion. 
Thus, in the case of the commonest flooring material, 
concrete, there are many substances giving rise to 
troubles with floors which attack concrete so slowly 
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axles, with no provision for steering, so that it has to 
be skidded round corners. In cases of severe wear of 
factory floors one is tempted to inquire whether the 
use of such trucks is really essential. The use of 
rubber tyres, with ball bearings and some means of 
steering, would economise in human effort, would be 
quieter in service, and, above all, would reduce wear 
on floors very greatly. ? 

A rough classification of conditions of abrasion and 
the types of material in use is given in Table I. 


Tasie I.—Classification of Wearing Conditions and Surfaces for 
Floors. 









































Type of Example Type of material 
wear. of use. often used. 
Very severe} Heavy engineering) Paving brick 
abrasion works Dense concrete (grano- 
plusheavy; Milk churns in lithic) reinforced with 
impact dairies steel or iron grids 
Heavy draught Heavy duty asphalt rein- 
horses in stalls foreed with steel or iron 
grids 
Very severe) Steel-tyred trucks; Paving brick 
abrasion in all kinds of fac-| Heavy duty floor tiles 
tories. Specially; Heavy duty asphalt 
hard conditions; Dense concrete (grano- 
in alleyways andj __lithic) 
| doorways Selected Canadian maple, 
| rift or slash sawn 
Severe | Light factories Floor tiling 
abrasion| Public corridors and} Hard stone paving - 
counter space in} Good quality concrete 
shops, offices, and (granolithic, terrazzo) 
hotels Heavy duty asphalt 
Floors with traffic) Heavy duty oxychloride 
of, say, upwards) Rubber 
of 500 persons a) Cork tile 
day in definite/ Selected slash or quarter 
| traffic lanes } sawn oak 
Canadian yellow birch, 
slash sawn 
Selected gurjun, rift, or 
| | slash sawn 
\ | Burma teak, rift sawn for 
heaviest, duty 
English beech, rift or slash 
sawn 
Australian jarrah, rift sawn 
for heavier duty, and 
suitably surface treated 
Moderate | Working space in| Floor tiling 
abrasion| _ offices and houses | Rubber 
| Entrances and corri-| Linoleum 
| dors to flats Cork tile 
| Terrazzo 
i Hard stone 
Asphalt tile or coloured 
H mastic 
Hardwoods as above 
Light | Living and reception} Hardwoods as above 
abrasion; rooms in houses} Linoleum, &c. 
| and flats 
Negligible Bedrooms and car-| Baltic softwoods 
abrasion peted rooms in Douglas fir, rift sawn 
| houses and flats where ex: 
| Western hemlock, rift sawn 
where exposed 


The foregoing classification is not by any means 
hard and fast. Thus, for example, stained softwood 
flooring is often used under conditions of light abra- 
sion, since it has the advantage that it is very easily 
replaced when worn. The latter is a factor which is 
very important with floors. Any of the materials 
listed might be used satisfactorily in a lower place in 
the classification. 

Allied with abrasion is the problem of dusting of 
the floor surface. Small particles of the surface of 
the floor may become loosened by abrasion, and 
these tend to drift with the lightest air movement 
and to settle on any surface in the room. Concrete 
floors are particularly liable to be dusty, unless 
suitably treated, though the problem is not un- 
known with coloured asphalt floors. Dust is highly 


objectionable for certain trades, such as painting 
shops, printing and fine machinery, and electrical 





that they have been successfully stored in concrete 
tanks. When abrasion is absent, the attack may 
be limited to the surface, and, though this causes 
softening, the continuation of the reaction is greatly 
retarded by the surface products. In the case of 
floors, however, any such softened surface layer is 
removed by abrasion, if the conditions of wear are 
heavy, and the action proceeds more deeply into 
the concrete. It is, indeed, the combination of very 
heavy wear with chemical attack in such cases that 
often makes the provision of durable floors difficult 
unless recourse is had to the expensive specialist 
materials. 

Before considering the specific cases of various 
groups of factories, it will be convenient to consider 
briefly the action of common chemical agents on 
concrete since this point will continually recur in the 
later discussion. 

Mineral Oils——Petyol, fuel oil, and petroleum 
distillates in general do not attack matured concrete, 
excepting possibly creosotes containing phenols, &c. 
It is, however, a matter of considerable difficulty to 
make a concrete impermeable to the lighter oils. 

Organic Acids of Relatively Low Molecular Weight.— 
The acids to be considered here include lactic acid 
arising from the souring of milk, acetic acid, which is 
encountered in vinegar and various food-pickling 
processes and in certain other industries, and tartaric 
acid, a constituent of fruit juices. These acids, even 
in dilute solutions, attack set Portland cement. 
Aluminous cement is more resistant to solutions below, 
say, 0-5-1 per cent. 

Organic Acids of Relatively High Molecular Weight. 
—Acids such as oleic, stearic and palmitic, together 
with the general series of unsaturated and saturated 
acids of high molecular weight, all have very definite 
action on Portland cement. These acids are generally 
encountered in industry as constituents of oils and 
fats. They are all insoluble in water, and at ordinary 
temperature the principal members are solids of low 
melting point in the stearic acid series and liquids of 
high boiling point in the oleic acid series. 

Vegetable and Animal Oils and Fats.—The vegetable 
and animal oils and fats are mostly the glycerides, 
or other esters, of the higher members of the several 
series of fatty acids, but they also contain the corre- 
sponding free fatty acids and alcohols in varying 
degree. These glycerides and esters are broken up 
by hydrolysis into their constituent alcohol and acid 
components. 

In general, these oils have a destructive action on 
Portland cement, the free calcium hydroxide present 
in the set cement reacting with them to form the 
calcium salt of the fatty acid and glycerol (or other 
alcohol), which in turn combines with lime to form 
calcium glycerolate. This is the reaction occurring 
with all saponifiable oils, though the rate at which it 
occurs varies with the viscosity of the oil. The attack 
is more rapid when the oil is freely exposed to air and 
moisture as when spilt on a floor. Aluminous cement 
is in general much more resistant to these oils, but 
suffers attack if the free fatty acids are present in 
appreciable quantity. 

Sugar.—Although sugar solutions are a solvent for 
lime, they do not, in the cold, have a very marked 
action on dense well-aged Portland cement products. 
Hot sugar solutions, or sugar liquids which have fer- 
mented, have, however, a destructive effect. The 
presence of fruit acids, as, for instance, in jam factories 
increases the attack. Aluminous cement is more 
resistant. 

Inorganic Salts —The commonest inorganic salt 
encountered in industrial processes is probably 
sodium chloride. Except in very strong solutions, it 
produces little deterioration of Portland cement 
concrete, but, as mentioned later, it can cause very 
serious corrosion of reinforcement. All sulphate 
salts, also thiosulphates and sulphites, attack Port- 
land cement, but aluminous cement concrete, when 





well made, has a very high resistance to attack by 
them. 

Surface Hardeners for Concrete.— The surface 
hardeners applied to Portland cement concrete 
screeds, or granolithic finishes after laying and 
hardening are solutions of sodium silicate, aluminium 
sulphate, zinc sulphate, magnesium and zinc silico- 
fluorides, and drying oils, such as linseed and tung 
oil; materials, such as carborundum and mixtures 
of finely divided iron and ammonium chloride, which 
are incorporated in the surface during laying, are 
also used. Treatment with the drying oils enables 
a good surface polish and a dust-free surface to be 
obtained, but is relatively expensive. The other 
materials are all effective as surface hardeners, but 
they do not reduce dust to the same extent as the 
drying oils. None of these materials should be 
regarded as affording any very marked increase in 
the resistance of Portland cement surfacings to 
chemical attack under conditions of factory floors, 
except in so far as the abrasion resistance is increased. 
Floors treated with surface hardeners usually tend 
to be more slippery than corresponding untreated 
surfaces. 

The short notes given above only cover a selected 
number of chemical agents which may cause attack 
on set cement products, and a full discussion of the 
chemical resistance of concretes is too large a topic to 
be entered on here. They are, however, adequate 
to cover the essential chemical facts necessary for 
the consideration of floorings suitable for factories 
of the various types discussed below. 

Choice of Floor Surfaces for Factories.—An attempt 
will be made to set out the relative merits of various 
types of flooring for certain classes of factories, but 
the statements, which are based on numerous reports 
received at the Building Research Station, should 
not be regarded as in any sense a final word. All the 
alternative forms of construction are not discussed 
in every case, but the general suitability of different 
classes of material will be evident from the properties 
required of the flooring material in any particular 
instance. The importance of adequate arrangement 
for washing and draining of floors will need no 
comment. 

A general summary of the action of the common 
chemical agents on different flooring and jointing 
materials is given in Table II. 

Milk Products, Cheese Factories, Dairies, &c.—The 
chemically destructive agents in factories dealing 
with milk products are the organic acids—notably 
lactic acid—and fats. Abrasion is usually very heavy 
owing to the rolling of churns, and the floor must 
withstand flooding with hot water. Experience has 
shown that concrete, with or without waterproofers 
or surface hardeners, will not usually form a durable 
floor, and that no adequate improvement is obtained 
by surfacing with mortar screeds or granolithic. 
Iron grids filled with a granolithic mortar are some- 
times used to form paths for churn rolling, but are 
apt to be very noisy as the mortar wears down to 
the iron. Quarry tiles are apt to chip at the edges, 
and it is difficult to get a satisfactory jointing material. 
The best construction appears to be a hard acid 
resistant granitic asphalt mastic with cast iron grids 
laid to form paths for churns; the provision of 
rubber mats at unloading points reduces wear, and 
is reported to prolong the life of the churns. Grades 
of mastic sufficiently hard to resist softening by hot 
water and fats, and with inert acid resistant fillers, 
can be obtained. 

Timber floors are themselves unlikely to be attacked 
chemically, but will absorb fats, &c., and be liable to 
become very slippery and unhygienic. Special treat- 
ments are now available for sealing the surfaces of 
floors which may be found to give a non-slippery 
finish. In view of the relative immunity of timber 
from chemical destruction the possibility of using 
surface treated maple flooring would seem to be worth 
exploring. Timber has the great advantage over many 
other types of floor that a worn section can be replaced 
with greater ease. 

Cooked Meat and Food Factories —Numerous cases 
of severe deterioration of concrete surfacings have 
been reported in factories dealing with cooked meats, 
&c., where the floors are exposed to the action of fats 
brine, and water, combined with heavy abrasion. 
Quarry tiles are resistant to any chemical action, but 
it is again the provision of suitable joints and the 
avoidance of chipping of the edges of the tiles by 
trucks which presents difficulties. Portland cement 
mortar joints are unsatisfactory, but close-butted 
tiles with a thin neat cement joint, about the thick- 
ness of the blade of a trowel, are stated to give satis- 
factory service. Aluminous cement mortar joints 
seem to offer a possible alternative form of construc- 
tion. As with dairy floors, there is no appreciable 
chemical attack on wood, but fats and oils would 
tend to be absorbed by untreated wood and the floors 
would again be slippery and unhygienic. By using 
a dense timber, however, with a surface sealing 
treatment which would be repellent to fats and oils, 
a satisfactory result would probably be obtained. 
Obviously, it would be necessary to renew the surface 
treatment at intervals. 

Factories Handling Animal and Vegetable Oils.— 
The types of factories considered under this heading 
are those concerned with oil seed crushing and the 
manufacture of margarine and fats, soap, chocolate, 
candles, lubricating oils containing vegetable pro- 
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ducts, &c. The floor must be capable of withstanding 
the action of the oils and often heavy abrasion, while 
in certain cases the absence of dust is of prime 
importance. Portland cement concrete floors soften 
and disintegrate and some firms never use such 
surfacings where vegetable oils have to be handled. 
In other cases steel grids are incorporated in the con- 
crete, which, nevertheless, still gradually softens and 
breaks up, and periodic repairs are necessary. Such 
floors give a non-slippery surface, but are apt to be 
dusty. Under conditions where traffic is light, Port- 
land cement concrete or granolithic surfacings are 
found serviceable, particularly if treated with a 
surface hardener, which also reduces dust. One 
objection to this is, however, that the floor is apt to be 
slippery when covered with water or oil. Blue bricks 
or tiles set in Portland cement mortar are often used, 
but the joint is a weak point. Prompt repair of bad 














with a thin neat Portland cement joint or blue bricks 
set in and jointed with aluminous cement mortar may 
again be suggested. Hard asphalts are sometimes 
used, but are apt to become sticky unless kept very 
well washed. Amongst timber floors, Jarrah is very 
dense and has a high degree of acid resistance. It 
has perhaps hardly sufficient resistance to wear for 
floors where there is heavy trucking. A sealing treat- 
ment with non-slippery varnish is required to prevent 
the floors becoming slippery. 

Factories in which the Processes Involve Salts.—In 
many factories, such as bacon, hide tanning and 
curing, washing waters containing common salt are 
freely used. In such cases it is usually essential to 
protect a reinforced concrete sub-floor with an imper- 
meable surface, such as asphalt, which may itself 
form the wearing surface or, in turn, be covered if 
required. The consequences resulting from percola- 





Taste Il.—Effect of Various Agencies on Flooring Materials. 


Amongst the soft woods Californian 
redwood and Western red cedar have high resistance 
to very wet conditions, but are not suited to situations 
where there is hard wear. 


tion of salt. 


(3) Comrort 


Very little is known of the scientific criteria which 
should be applied to the determination of hardness 
and warmth of working surfaces of floors, nor are 
there any generally accepted standards laid down for 
these properties. 

Surface noisiness, as opposed to transmission of 
noise through the whole floor system, depends upon 
the particular conditions in the building. It can be 
estimated comparatively for different kinds of finish 
sufficiently well for most ordinary purposes. It may 
be assumed that the resilience of the surface is the 
main factor in reducing noisiness in floors. Rubber, 












































| | 
Animal and | 
Heat and light. Water. Alkalies. Weak acids. Common salt. | Sulphate salts. | Mineral oils and vegetable Sugar (hot | Milk 
greases. oils and fats. solutions). 
Flooring Material 
Wood ... «| Shrinkage .| Swelling Strong alkalies; Cause pick-up of| Swelling andj Neutral salts; Oil absorbed | Oils and fats} No appreciable| No appreciable 
Coloured ex-| destroy all] grain an pick-up  of| have no action) No chemical] absorbed. No} chemical dete-| chemical dete- 
tracts leached! woods gradual hydro-| grain, particu-| Acid salts as for) action by} appreciable rioration rioration 
from oak Some wood, par-| lysis when larly in resin-| dilute acids hydrocarbons ; chemical action 
ticularly oak,| dilute ous woods but acid im-| except for sol- 
discoloured by} Strong acetic purities have} vent effect on 
any alkali acid has mark- same effect} minor compon- ! 
Weak alkalies) ed corrosive as for mineral} ents { 
cause pick-up} effect acids | 
of grain in 
resinous woods! 
Rubber Hardens andj None Resistant Resistant None .| None .| Softened ... Softened ... Probably soften} ? 
gets more | 
brittle 
| j 
Linoleum sheet | Hardens and| None Attacked... None cae — | 
cracks | 
Linoleum cork} Hardens and! Little Attacked... None _f 
tiles cracks | 
Portland cement) Shrinkage Slight swelling | None ...| Attacked... None except for} Attacked... None $s Attacked... .| Attacked... ...| Attacked 
concrete ‘and | very strong } 
mortar finishes solutions | 
Aluminous Shrinkage Slight swelling | Attacked... More resistant! None None None ..| Little action if} More resistant; More resistant 
cement con- than. Portland | free acids not} than Portland) than Portland 
crete and mor- cement to present in ap-| cement cement 
tar finishes ... dilute solu- | preciable 
tions | amounts 
Clay tiles ... None None Possible risk of| None As “‘Alkalies”...| As “‘Alkalies’”’...| None nf None None None 
deterioration, | 
} owing to crys-| 
tallisation of} 
| salts if tiles | 
| very porous 
Marbles and hard} None None Little or none...| Attacked... Possible crystal-| As ‘“‘ Common} None None None -» | As ** Weak 
limestones lisation effects | Salt” Acids” 
Sandstones Shrinkage may| None Possible risk of| Calcareous sand-| Possible crystal-| As ‘‘ Common None None None Sok onc Se, 
oceur deterioration, stones affected] lisation effects| Salt” Acids ” 
owing to erys-| Others not af- 
tallisation of] fected 
salts 
Asphalt .| Softening if tem-} None Little or none...| Affects normal) None None .| Softens. Coalj As_ ‘“‘ Mineral | Softening .| Softens. 
‘rature too asphalts, acid tar pitch pro-| Oils” ‘* Chemical ”” 
igh for grade | resisting or ducts more re- asphalt with 
used “* chemical ”” sistant inert filler and 
asphalt with ite aggre- 
inert filler. e.g., gate preferable 
slate dust, re- 
quired 
Magnesium oxy-| Liable to crack] Must be pro-| As “ Water” Attacked unless} As ‘‘ Water” ...| As “ Water” ...) Not harmful ...| Not harmful ... — -- 
chloride and  buckle,| tected by wax adequate pro- j 
owing to de-| or oil. Not tection by wax | 
hydration suitable under| 
continuously | 
wet conditions | 
Jointing Material 
Portland cement; 
Aluminous As under flooring materials, but |attack proceeds {more slowly. Jjoints should be |as thin as possiblje | 
cement, } 
Bituminous Slight softening.| None Little or none...| None if filler is} None .| None .| Softens. Coal | As ‘“ Mineral | Slight softening | Slight softening 
mastics| Joints apt to inert, @.g., as- tar pitch pro-| Oils” . 
protrude as bestos or slate’ ducts more re- 
ridges dust sistant | j 
| ‘ \ | 
Glues Used for sticking linoleum to base. Under damp conditions subject to softening and growth of moulds a 
Rubber solutions . |; Are not usually subjected directly 
and latex Used for sticking rubber or linoleum to base. Moisture causes deterioration of bond {| to agencies enumerated above 
Drying oils Used as a thin paste (like a paint) for sticking linoleum to base. Moisture may have destructive effect J 





patches is required. It seems that tiles with a thin 
neat cement joint, or blue bricks with an aluminous 
cement mortar joint, would probably effect some 
improvement. If timber is used, it is necessary to 
seal off the surface, as with the floors previously 
discussed. 

Factories Handling Sugar, Jams, and Fruit Juices. 
—-The chemically destructive agencies are hot sugar 
solutions, with or without fruit acids. Monolithic 
concrete surfaces are again often troublesome in 
factories of these types, and dense concrete blocks 
which are more easily replaced over small areas are 
sometimes preferred. An aluminous cement mortar 
joint may be recommended, but, as in all cases where 
this is used, it is essential that care be taken to ensure 
that the jointing material does not dry rapidly, and 
is kept thoroughly damp for at least one or two days. 
A certain amount of shrinkage cracking is to be 
expected with concrete block floorings. Quarry tiles 











Note.—Dashes are inserted where material is not normally used under type of exposure indicated. 


tion of these salt waters to reinforcement, either 
through cracks or local porous patches in the con- 
crete, can be very serious, It is also necessary to 
protect brickwork of walls from splashings which 
may eventually gain access to structural steelwork. 
Some of the most serious cases of structural deteriora- 
tion of reinforced concrete floors and steelwork 
which have come to the attention of the Station have 
resulted from the rapid corrosion of steel to which salt 
solutions have gained access. In the case of rein- 
forced concrete floors and beams, severe spalling of 
the concrete around the corroded reinforcement has 
been observed, contents of chloride up to 1 per cent. 
or more being found in the concrete. In these situa- 
tions the use of the salts will often be accompanied 
by very wet conditions. If timber floors are used, 
dense timbers, such as maple Jarrah or Gurjun, would 
probably be chosen, and it would be desirable in 
fixing these to allow for expansion arising from absorp- 





cork, rubber-bitumen, and linoleum all give a useful 
reduction in noise level and soft woods a slight reduc- 
tion. With footsteps, hard woods can be as noisy 
as bare concrete or tiles. If a space is left between 
the boards and the supporting concrete the noise 
may be accentuated a little, and it is better, for 
this reason, either to bed boarding hard down to 
the conerete or to provide acoustic absorbent in the 
interspace. 

Slipperiness is important because it has a bearing 
on the risk of accident. Slipperiness has to be con- 
sidered in terms of the floor when worn as well as 
when new, and the normal treatment required for 
maintenance must be taken into account. There are 
no scientific data available at present regarding the 
slipperiness of various types of floor, and it is evident 
that there is room for investigation here. Many floors 
in common use need regular maintenance with oils, 
waxes, or polishes if they are to be kept in good 
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condition. Timber, coloured asphalt, and magnesium 
oxychloride are examples. They tend to become 
slippery when oiled or waxed, and it is difficult to find 
a treatment which will bind the surface and yet not 
make the floors too slippery. Sometimes wax 
polish is carried on the shoes from a polished floor 
to adjacent floors, often concrete floors, and the 
problem of slipperiness then becomes very acute. 
The ideal would be a non-slip polish, if one could be 
found. 


(4) CHANGES IN VOLUME 


In the case of floors, volume changes caused by 
changes of moisture content are those which give the 
most trouble. Materials containing cement shrink 
as they dry and the first drying shrinkage of a cement 
concrete laid on the job is a very important movement 
indeed. It is often assumed that a large area of floor 
finish can be laid jointless, and it would be very con- 
venient if this were possible, but more often cracks 
form as the materials dry and shrink, and these 
cracks may allow corrosive liquids to percolate into 
the structural floor underneath. 

As a rough indication of the order of drying shrink- 
age of materials, Table ITI may be useful :— 


Tasie III.—Drying Shrinkage of Flooring Materials. 


Shrinkage per cent: 
Linear from 





Material. saturated to dry 

a ‘ conditions. 

ay tiles ... ... +! 
Clay paving bric . f 9° 001-0-01 
Structura! concrete ... ... ... a a 
Well-proportioned mix ... ...0 ...  «. 0-02 —0-03 
Concrete mixes rich in cement, cement 

oa, Ae ah ig ER Ce 
Lightweight concrete... nat 
Sereedings. Good clinker --- p0-03 -0-1 
Pumice, &c. Sa Ae cae 
Deal along grain whee be det Ht 0-17 
Across grain... ... . was pee 


Nore.—tThe first drying shrinkage of any cement product may 
be appreciably greater than the values given above. 


In practice, the large drying shrinkage of concrete 
rich in cement is particularly important with grano- 
lithic flooring. The granolithic is subject to high 
shrinkage which can only be restrained by good 
adhesion to a rigid base. Many failures have been 
known where granolithic paving has cracked, and 
subsequently curled up away from the base, owing 
to preferential drying of the upper surface. It is 
essential that the base should be clean and properly 
prepared to receive granolithic paving. A weak 
friable concrete, such as is sometimes used for screed- 
ing or thicknessing under a floor finish, is quite unsuit- 
able as a base for strong jointless finishes, such as 
granolithic or terrazzo. 

Difficulties are also often experienced in practice 
with finishes of low shrinkage laid on a structural 
floor having an appreciable shrinkage, this represent- 
ing the reverse case to that discussed above. Clay 
tiles have a very small drying shrinkage, but are strong 
and dense, and it sometimes happens that drying 
shrinkage of the concrete support induces high com- 
pressive stresses in the tiled surface, and in extreme 
cases the tiles part from their bed and come up in the 
form of an arch. In some countries floor tiling is 
invariably laid in cement mortar placed on a bed of 
sand. The sand bed completely divorces the tiling 
from movements of the supporting structure, and, 
where drying conditions may be severe, such as in 
bakehouses, engine rooms, and the like, it would 
seem very sound practice to use the sand bed. 


(5) APPEARANCE 


Appearance is a somewhat controversial subject, 
and will not be dealt with at any length in this paper. 
It is important, however, and experience suggests 
that there have been disappointments in the perform- 
ance of floors owing to their poor appearance when 
worn or to difficulties in cleaning and restoration of a 
good appearance. 


STRUCTURAL SUPPORTING SYSTEMS 


The factors which are important for structural floor 
systems are :— 
(1) Strength. 
(2) Durability. 
(3) Changes in volume. 
(4) Sound transmission. 


(1) STRENGTH 


There is ample engineering knowledge available on 
the design of floors, and no general problems are 
known to arise in this respect. 

There is one point, however, which sometimes gives 
rise to a certain amount of difficulty in practice. 
Structural floors are often designed as continuous 
slabs over a number of supporting beams. According 
to ordinary engineering practice, reinforcement is 
brought to the top of the structural slab to take the 
tensile stresses which occur at the upper side, due to 
reversal of the bending moment at the support. If, 


however, at this stage a jointless concrete finish such 
as a screeding, together with granolithic or terrazzo 
is applied, the structural floor is thickened in effect 
by the amount of the concrete finish, and the rein- 
forcement is no longer in the right place to take the 
tensile stresses. Cracks may then form along the line 
of the support. The remedy is to provide a joint in 





the concrete finish, or to provide additional tensile 
reinforcement in the finish. 


(2) DuraBinity 


For industrial buildings the floors which are of 
the greatest practical importance are reinforced 
concrete, reinforced concrete and hollow tile, and 
filler joist. With all these types of floors the main 
problem in practice is to ensure that adequate 
precautions are taken to prevent corrosion of the 
steel, whether reinforcing bars or joists. Nearly all 
the failures with floors which have been reported to 
the Station were due to corrosion in one way or 
another. 

One or two typical examples will indicate the 
kind of troubles which may arise. 

Reinforced Concrete Floors.—The floor over the 
kitchen of a works canteen consisted of a porous 
concrete, honeycombed with voids. The steaming 
atmosphere of the kitchen, together with fumes from 
cookers, gave rise to severe corrosion of the main 
reinforcement. The concrete cover spalled off and 
the floors became unsafe. 

Reinforced concrete floors in a margarine factory 
gave evidence of serious corrosion of the reinforcing 
steel. In this case it was found that a slightly saline 
well water was used for washing the floors. This, 
coupled with somewhat porous concrete, was the 
cause of serious structural weakness. 

In a large office building the fixings for suspended 
plaster ceilings were found to be defective. On 
opening up, it was found that the concrete ribs 
were honeycombed and full of voids, and in places 
the main reinforcement was exposed and corroded. 
The trouble in this building was due to the use 
of a harsh ill-graded concrete mix, which had not 
flowed properly into place when the floors were 
poured. Had there been any active corrosive agency 
in this building, the condition might well have been 
disastrous. 

In a large department store there was corrosion 
of an embedded sprinkler pipe system caused by 
a combination of circumstances. A broken brick 
aggregate had been used which contained a small 
proportion of calcium sulphate, and there were slight 
traces of electrical leakage. Neither of these factors 
alone would have been considered to constitute an 
appreciable risk of corrosion, but, in combination, 
they had just turned the scale to give a dangerous 
condition. 

All these cases had the factor in common of insuffi- 
cient density of the concrete, and it is evident that 
for industrial buildings where there is always some 
risk of the presence of corrosive agencies, even if 
unforeseen at the time of erection, it is essential that 
the concrete shall be dense, with suitably graded 
aggregates and proper proportioning to ensure that 
the concrete can readily be consolidated. 

Filler Joist Floors.—It will nearly always be found 
with filler joist floors that the concrete shrinks away 
from the filler joists and it would be imadvisable 
to rely upon protection of the joists by the concrete. 
Many cases have been recorded where there has been 
serious corrosion of the joists. The following are 
examples. 

In large chemical laboratories there were leakages 
from drainage channels in the floors, and liquids had 
penetrated locally to the steel joists and set up serious 
corrosion in places. Some floors, where more than 
half the flanges of the joists had been corroded, 
were becoming unsafe. In this building the joists 
had originally been given a very good protective 
coat of red oxide paint, and, despite access of air and 
moisture, were in very fair condition away from the 
points where there had been aggressive corrosion, 
owing to leakages. 

In a large block of flats leachings from magnesium 
oxychloride floor surfacing had reached the top 
flange and web of the filler joists and set up serious 
corrosion. Here, again, there was no protection of the 
steel, owing to cracking of the concrete. 

Very many cases have been recorded where clinker 
concrete filling between steel joists has given rise to 
serious corrosion of the steel. In the worst cases it 
has even been necessary to demolish whole buildings 
where this has happened. It should not be necessary, 
however, to emphasise this, for the use of clinker con- 
crete in contact with structural steel or steel reinforce- 
ment is now regarded as bad practice. 

From these cases it may be concluded that the filler 
joist type of floor is best avoided in buildings where 
corrosive conditions are likely to exist. In view of 
the fact that the concrete must inevitably shrink 
away from the steel, it would be good practice always 
to provide a protective coating of paint or bitumen to 
the steel before pouring the concrete. 


(3) CHANGES IN VOLUME 

The importance of drying shrinkage of concrete 
has already been mentioned in connection with wear- 
ing surfaces of floors. The problem is also quite 
important with structural floor systems, and, owing 
to the large masses of concrete to be dealt with, the 
problem of restraint of shrinkage is a difficult one. 
Many systems of flooring have their main structural 
reinforcement in one direction only, some have a 
small amount of transverse reinforcement near. the 
upper surface, and some have no transverse reinforce- 
ment at all. The tendency is therefore for shrinkage 
cracks to form in concrete floors parallel with the 





main reinforcement. If a jointless wearing surface 
is required to be monolithic with the structural 
support in order to retain liquids, it is particularly 
important that adequate reinforcement should be 
provided at the top of the structural slab in both 
directions, so as to restrain shrinkage. If it is 
necessary to provide an impervious wearing surface, 
and there is any doubt as to restraint of shrinkage 
cracking, it will usually be best to use in the surface 
an asphalt mastic as a dampproof-course, which is 
capable of conforming to a certain amount of move- 
ment of the supporting system without itself cracking. 


(4) Sounp TRANSMISSION 


Sound transmission is not usually a major problem 
with industrial buildings, but circumstances may 
arise where it can be important. One may visualise 
an office or conference room where a reasonable 
degree of silence is required which might have shops 
or corridors above or below. 

It is convenient to consider the problem of sound 
transmission through floors in terms of the type of 
noise to be dealt with :— 

(a) Transmission of air-borne sound. 
(6) Transmission of sounds set up by direct 
contact with the structure (impact sound). 

The transmission of air-borne sound is primarily 
dependent on the weight of the floor, but the relation- 
ship i8 not direct ; the weight of a structure must 
be approximately doubled before a useful improve- 
ment results. Hollow tile and reinforced concrete 
floors are subject to this law, since the connection 
between the two faces is quite rigid. One could not 
say, for instance, that there is anything to choose 
between a floor of solid reinforced concrete or one 
of hollow tile and reinforced concrete. An improve- 
ment in conditions can be made by using a suspended 
ceiling, however. 

The transmission of impact noises is not materially 
affected by any changes in weight or thickness. In 
fact, the only known satisfactory method of dealing 
with impacts, such as footsteps, is to float the surface 
or dissociate it from the structure by some resilient 
material. Floating floors have been developed which 
at no great cost can deal effectively with quite loud 
impact noises. 

A suspended ceiling is not as useful as a floating 
floor, but, where large areas of floor are involved, 
it will do some good. 

Reduction of the surface noisiness affects both the 
noise heard below and above the floor. To a degree, 
the resilience of a surface will be a measure of its 
usefulness in this direction. Rubber, cork, rubber- 
bitumen, and lino all show a useful reduction in the 
noise level, and natural soft wood a slight reduction. 
Hard wood can be as noisy as bare concrete or tiles. 
If a small space is left between the boards and the 
supporting concrete, the noise can be accentuated a 
little, and it is wise for this reason either to bed the 
boards hard down to the concrete or to provide some 
absorbent in the interspace. 








BRITISH STANDARDS INSTITUTION 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria Street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 


IRON CASTINGS FOR GEAR BLANKS 


No. 821—1938. This specification covers three grades 
of material as follows :—Ordinary grade (for use in the 
as-cast condition), the composition of which is left to the 
discretion of the manufacturer, but the maximum per- 
centage of phosphorus may be specified by the purchaser, 
if he so desires. Medium grade (also for use in the as-cast 
condition), the phosphorus and sulphur contents being 
limited to 0-60 and 0-12 per cent., respectively. High 
grade (for use in the as-cast or heat-treated condition), 
with phosphorus and sulpur contents of 0-30 and 0-12 per 
cent., respectively. For this latter grade the use of 
alloying elements, nickel, chromium, molybdenum, &c. 
or appropriate combinations thereof, especially for heavy 
sections, is recommended. Four sizes of standard test 
bars are provided and the figures for the tensile and 
transverse breaking strengths for all three grades are 
based on the size of test bar used. 





CAST IRON CONDUIT BOXES 


No. 820—1938. Up to the present the only conduit 
boxes for electrical wiring that have been regarded as 
British standard have been those made of malleable iron 
or pressed steel, as prescribed in B.S. Specification No. 31. 
Many users, however, have used with satisfactory results 
boxes made of grey cast iron, and such boxes are recog- 
nised by the tenth edition of the I.E.E. Wiring Regula- 
tions provided they comply with certain dimensions and 
tests. With a view to remedying this inconsistency 
between the Wiring Regulations and the British Standard 
Specifications for Wiring Materials, a B.S. Specification 
for Grey Cast Iron Conduit Boxes has now been published. 
The Committee responsible for this specification realised 
that many of the patterns of grey cast iron boxes are 
definitely unsatisfactory for good-class installations owing 
to their liability to fracture, and are therefore unworthy 
of being regarded as British standard. A series of tests 
was therefore carried out with a view to eliminating the 
unsatisfactory patterns, and the new specification has been 
drawn up on the basis of these tests. The specification 
recognises three sizes of small circular boxes, and lays 
down full details of the dimensions, screw threads, and 
mechanical tests. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


The International Steel Trade 


The shrinkage in export trade is a matter for 
concern to steel makers, not only in this country, but also 
on the Continent. The Cartel works have suffered severely 
from the decline in the demand, and now that the German 
Chancellor has announced that Germany must increase 
her exports some anxiety is felt regarding the situation 
which may arise if this policy is ruthlessly carried out in 
the steel markets. For many months now Germany has 
to some extent neglected export business to concentrate 
upon home requirements. A good proportion of her export 
transactions have been part of trade agreements or barter 
arrangements. A strong reason why Germany should 
ensure new markets for her steel exports is the avowed 
intention of the steel makers in that country to increase 
the production of steel to thirty-two million tons per 
annum, which would make Germany second only to the 
United States as a steel producer. The Belgian works 
on the other hand, are not in a good position. Out of 
orders amounting to about 60,000 tons of steel which were 
received in the first three weeks of January, approxi- 
mately 21,000 tons were for home delivery and 39,000 tons 
for export. This was far below the requirements of the 
Belgian works, and as a result they are pressing for orders 
and offering almost prompt delivery. As in this country, 
there is a tendency for home trade buyers in Belgium to 
pursue a hand-to-mouth policy. This may be partly due 
to the belief which exists in some quarters that the steel 
makers will reduce their home quotations. Belgium, 
however, has always played an important part in the 
overseas steel markets, and the decline in this business has 
been a serious blow. American competition is still in 
evidence in several markets, although most of the big 
steel works have an understanding with the European 
Steel Cartel. In the Far Eastern markets, such as China 
and the Malay States, Australian competition has lately 
made itself felt. This came as a surprise to the Cartel, 
and the general opinion is that it is a tactical move rather 
than an attempt at a permanent expansion of trade. It 
has been suggested, for instance, that Australia may be 
seeking an arrangement by which she would get an export 
quota in certain markets, and is making her presence felt 
as possibly the most likely means of gaining her point. 
The French steel works do not disguise their disappoint- 
ment that the reductions in prices for the British Empire 
markets have failed to bring out any important new busi- 
ness. The makers of joists are behind their quota, and this 
has disturbed the position in other steel-producing coun- 
tries, as under the Cartel arrangement orders for joists have 
now to be passed to the French works in order to rectify 
the situation. As a result, business which Belgian and 
Luxembourg works would have been glad to get is lost 
to them. 


The Pig Iron Market 


The situation in the pig iron market is far 
from satisfactory, since there is no sign that consumers 
of ordinary foundry qualities are prepared to do more 
than buy small prompt parcels. Production is more than 
sufficient to meet the current demand, and since immediate 
delivery can be obtained in all districts there is little 
inducement to buyers to enter into forward commit- 
ments. With the approach of the spring an expansion 
in building operations is expected, and this should lead 
to increased activity at the light castings foundries. 
For the time being, however, this industry is poorly 
supplied with orders and is operating at an average of 
about three days a week. As the light castings makers 
are the largest users of ordinary foundry pig iron this 
circumstance is chiefly responsible ‘for the poor demand. 
On the North-East Coast the output of the one furnace 
which is changed over at week-ends from basic to the 
production of foundry pig iron is sufficient to meet the 
current market requirements. Stocks at the makers’ 
yards, however, are not unwieldy, and any improvement 
in the demand would probably result in additional furnaces 
being put at once into operation. The export trade in 
Cleveland pig iron has almost ceased to exist. Merchants 
continue to quote for overseas business, but the British 
price of about £5 f.o.b. is too high to secure orders in the 
face of the cheaper Continental quotations. In the 
Midland district inactive conditions prevail in the market 
for high phosphoric iron. Some consumers still © hold 
considerable stocks of this material and others have 
deliveries to take up against old contracts. There is, 
however, a certain amount of trade passing in small 
parcels in the Midlands and the North. In Scotland, 
also, the position is beginning to give rise to some anxiety 
amongst the producers, as there is practically no forward 
buying and users are following a policy of purchasing 
only against the orders received. At present there are 
eight furnaces in operation in Scotland, but reports are 
current that this number will shortly be reduced. The 
Lancashire market is less active than it was in the middle 
of January, and one of the features of the position there 
is the lack of interest in Scottish iron displayed by con- 
sumers who normally use this quality. On the other 
hand, there is a vigorous demand for low phosphoric 
irons which is attributed in some quarters to the fact 
that the price is not controlled and that producers are 
prepared to give a certain latitude to substantial buyers. 


Scotland and the North 


The scarcity of orders for shipbuilding steel is 
causing concern to the Scottish steel makers. A fair 
tonnage is passing to the shipyards engaged on Admiralty 
work, but few orders have been placed lately for merchant 
ships, and the empty berths on the Clyde are increasing 
in number. As a consequence, there has been a decline 
in the production of plates and other shipbuilding 
material. The constructional engineers in Scotland are 
moderately well employed, and most of them have jobs 
in hand which will take them some time to complete. This 
industry is providing a good outlet for joists and sections, 





but a comparatively small proportion of these deliveries 
represents new business, as most of the firms entered the 
New Year with considerable tonnages due to them against 
contract. It is understood that fresh contracts for build- 
ings will be given out by the Government in connection 
with the rearmament scheme, and it is expected that the 
demand for this matefial will expand during the next few 
weeks. The re-rolling industry during the past fortnight 
has received a fair tonnage of new orders consisting 
chiefly of small bars and sections, whilst, on the other 
hand, the demand for reinforcing rods and fencing iron 
has declined. There has been a spurt also in the demand 
for mild steel hoops which has helped the re-rollers. All 
the Scottish sheet works are busy largely upon A.R.P. 
orders, and there has been an influx of new business from 
the motor car manufacturers following the agreement 
between that industry and the Sheetmakers’ Conference. 
The bar iron trade is recovering only slowly from the 
depressed conditions which ruled at the end of last year. 
Lately there has been a slight improvement, but the works 
are not operating full time. Disappointment is expressed 
that there is no trace so far of the seasonal demand which 
normally makes itself felt in February. In Lancashire 
there is no pressure of business in any department of the 
steel trade, but some of the lighter branches are more 
active than was the case a few weeks ago. A fair tonnage 
of bright drawn steel is passing into consumption, and 
there is also a steady business in special quality steels for 
rearmament purposes. The demand for colliery steel is 
well maintained, whilst specifications against old orders 
are coming forward regularly. In some cases the collieries 
are accelerating their purchases of rails in case the Govern- 
ment demand for this material for A.R.P. work suddenly 
develops. The steel works on the North-West Coast are 
experiencing a poor request for their products. 


The Midlands and South Wales 


Whilst there is a steady flow of new business to 
the steel works, it is not nearly sufficient to meet their 
requirements, and practically all the plant in the Midland 
district is operating at well below capacity. Orders 
for structural steel have increased lately as a result 
of the contracts for A.R.P. shelters, and to some extent 
for large buildings in connection with the Government 
rearmament programme. On the other hand, the work 
is spread unevenly over the industry. Some of the 
constructional engineers have a fair amount of business 
in hand, but others are needing orders which, for the 
time being, are scarce. The irregularity of the market 
is thus largely accounted for and any business which 
comes in sight is eagerly sought by the steel works. 
The situation in the semi-finished steel department, which, 
for several months, was operating under unsatisfactory 
conditions, has improved and is one of the best-employed 
sections of the industry. This is largely due to the rush 
of orders for sheet bars arising from the recent contracts 
placed in connection with A.R.P., but at the same time 
there has been a broadening in the demand for billets 
for general purposes. The call is largely for untested 
steel, but there is a considerable amount of business 
passing in special quality billets. The quotations are 
fixed until June 30th at £7 7s. 6d. for soft untested, and 
£7 12s. 6d. for tested quality, and for sheet bars at £7 5s., 
both d/d. Lately, some substantial orders have gone to 
the Continent under the quota arrangements, and by 
agreement with the British works and the Cartel the 
price of this material will be 5s. d/d lower than for the 
British product. The requirements of plates have 
diminished of late, and a good proportion of the deliveries 
which are now being made are inst old contracts. 
New business in this material is limited to small prompt 
lots. The outlook in the re-rolling industry has brightened, 
and whilst hardly any of the works are operating full 
time the reserve of orders on the makers’ books seems to 
be growing. The sheet works are in a better position 
than they have been for many months as a result of the 
Government orders in hand and pending. In South 
Wales the position remains unsatisfactory owing to the 
poor demand for tinplates. Annoyance at the competi- 
tion which is being experienced from Continental industries 
at cut prices seems to be growing. These industries 
are members of the Tinplate Cartel, but the position 
appears to be that the British are in excess of their quota 
and the Continental makers are behind with theirs, and 
it seems that little can be done to prevent the latter 
seeking orders at low prices. 


Current Business 


The Brightside Foundry and Engineering Com- 
pany, Ltd., has secured a contract from James Booth and 
Co. (1915), Ltd., for four cold sheet finishing mill trains, 
each comprising one centrally located 300 H.P. normal, 
double-reduction gear drive, incorporating high-speed 
fly-wheels and friction drives to top rolls; one stand of 
roll housings located on each side of the drive with bottom 
spindles of universal pattern. Three mill trains with rolls 
28in. by 6ft. and one mill train with rolls 28in. by 8ft. 
Three similar mill trains will also be supplied by the Davy 
and United Engineering Company, Ltd. Extensions are 
being made to the engineering works of J. Stone and Co., 
Ltd., of London, 8.E.14. The Dover Engineering Works, 
Ltd., of Dour Ironfoundry, Dover, proposes to carry out 
large extensions to their workshops. A scheme has been 
promoted by the North Wales Carbide Corporation, Ltd., 
for the establishment of a carbide works at Llannerch-y-Mor 
near Mostyn. Large orders are to be placed at once for 
machinery, and the cost of the scheme is estimated at 
£1,000,000. The annual output of the factory will be 
10,000 tons of carbide, apart from a large volume of 
by-products. A factory for the manufacture of aircraft 
components on the Scottish Industrial Estate at Hilling- 
ton, Glasgow, has been taken over by the Winsor Engi- 
neering Company, Ltd., marine ventilating engineers, of 
Pollokshaws, Glasgow. The Metal Smelting ag oral 
Ltd., has acquired 7 acres of land near Crundall’s a 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 





Export quotations are 


Queenborough, and it is understood will erect a factory 
on the site. Cox and Danks, Ltd., iron and steel scrap 
merchants, have extended their premises at Hurlingham 
Wharf, Fulham, London, 8.W.6. The name of Low Moor 
Fine Steels, Ltd., has been changed to Low Moor Alloy 
Steel Works, Ltd. The nominal capital of the company 
which was formed in December last, has been increased 
from £100 to £1000. The Department of Overseas Trade 
announces that the following contracts are open for 
tender :—Chilean State Railways Administration : Supply 
of quantities of brass, copper, lead, and zine bars and 
sheets (Santiago, March 15th). Egyptian Ministry of the 
Interior, Municipalities Depattment: Supply, delivery, 
and erection of the necessary plant required in the first 
extension to Port Said power station, including vertical 
Diesel engines and accessories, alternator and exciter, 
switchgear, centrifugal pumping set, portable hand- 
operated travelling jib crane and tackle, armoured cables, 
&c. (Cairo, March 4th). 


Copper and Tin 


Sentiment in the electrolytic copper market 
seems to waver very much according to the way in which 
the international political situation changes. There has. 
however, been very little buying by Governments, with 
the exception of the Japanese, and this is taken in some 
quarters as an indication that no crisis is imminent. At 
the same time, those countries who some months ago were 
assumed to be buying for war purposes are not now 
in a position to obtain the necessary foreign exchange. 
Ordinary commercial transactions are similarly affected, 
and the consequence is that there is a considerable latent 
demand. The absence of German buyers in the market 
has naturally had a somewhat depressing influence, since 
the want of foreign exchange has not only checked new 
buying, but has also prevented buyers in that country 
from taking deliveries against old contracts. The market, 
however, is gradually becoming more confident, as it is 
seen that the producers are curtailing production, and may 
yet go further in this direction. Japan has bought several 
thousand tons, and the United States and Russia have 
been in the market for comparatively small quantities. 
Last week the British Admiralty bought 800 tons and the 
British industrial demand also has improved, the cable 
makers in particular having taken good tonnages. There 
has been little industrial buying by French users, how- 
ever. Prices in the standard market have fluctuated 
during the week, but it would appear that a firmer tone is 
gradually developing. Speculative buying, however, has 
been distinctly quiet. At the moment the market seems 
evenly balanced, and as much of the bear account has been 
covered, only a small bull account appears to be open. . . - 
Although a slight weakness developed in the tin market 
with the publication of the January statistics which were 
worse than had been anticipated, it was not so pronounced 
as might have been expected. The increase in the visible 
supply, and the carry over in the Straits Settlements and 
at the Arnhem Smelter amounted in all to nearly 3500 
tons. In spite of the fact that the stocks in this country 
on January 3lst totalled 10,644 tons, there is a definite 
shortage of cash offerings, with the result that the back- 
wardation is now 10s. This is regarded by the market as 
the effect of manipulation rather than a natural develop- 
ment of the position, since it is understood that a con- 
siderable proportion of the stocks is included in the 
Buffer Pool. The market is rather concerned lest the 
present Pool should repeat the mistake of its predecessors 
and create an artificial situation by forcing a big back- 
wardation. 


Lead and Spelter 


Rather steady conditions have developed in the 
lead market, although it is difficult to see any change for 
the better in the underlying position. At present prices, 
however, speculators have shown more interest than for 
some time, since it cannot be denied that the metal is on 
the cheap side. At the moment it is thought that a fair- 
sized bull account exists, and it is pointed out that profit- 
taking in the event of a rise might have the effect of 
again promoting a weaker tone. The Continental demand 
continues poor, and it seems unlikely that it will greatly 
improve until the exchange position becomes easier. The 
curtailment of output now in operation is not having a 
very pronounced effect upon the market, and there are 
reports that a further cut in production may be made if 
the price does not show signs of a material improvement. 
The demand from consumers in this country is still sub- 
stantial, but the orders are chiefly of a hand-to-mouth 
description, since in the present state of the market no 
user cares to commit himself far forward. Whilst this 
situation exists it is obvious that if arrivals are on a large 
scale they will have more effect upon the market than 
under more normal conditions.... Although the situa- 
tion in the spelter market has not changed, a slightly better 
feeling seems to be in evidence. It is probable that this 
change in sentiment followed the placing of large con- 
tracts to cover the orders for galvanised sheets placed by 
the Government on account of A.R.P. As a result sellers 
in this market became rather scarce, and other consumers 
began to show greater interest. Buying, apart from the 
large contracts referred to, is confined to the usual class 
of small parcels for early delivery, and as supplies are 
ample, there seems little likelihood of any important 
advance in the price. At the present level, the metal 
is considered cheap, and probably for this reason there has 
been a slight increase in the speculative account. The 
demand from the Continent does not seem to gam in 
strength, and it is pointed out that German purchases in 
particular have been affected by difficulties of obtaining 
the necessary exchange. Last year Germany bought on 
the average 6000 tons per month, and the possibility that 
this tonnage will be materially reduced by Government 
action, in view of the exchange position, is being canvassed 
in the market. 
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Makers’ official home trade price, per ton, delivered buyers’ stations. 
t Export prices are for Empire Markets ; 


Current Prices for Metals and Fuels 


from Associated British Steelmakers. 








PIG IRON. STEEL (continued). 
Home. Export. *Home. tExport. 
Foundry home prices, except for Scotland, less rebate of 5/— £'-8. a. £ s. d. 
(D/d Teesside Area.) Guascow anp Districr— 
Ue tieeee. 2 ale bse Angles Ba Bg cis Be 10 0 0 
& No. 1 6? Oi @ 2s. 515 0 Joists oy Oa < 10 0 0 
Chiveiend— Channels.. wae repnte PORE, OD «0 10 5 0 
SO EEE er ae 526 Rounds, ain. im aca BD BerOics ll 0 0 
No. 3G.MB.. EY a 5 0 0 “ie under 3in. ... 11 15 Of... ll 0 0 
Sai Stine: a ele ty Flats, Sin. and under oes RE’ 2G OF... ll 0 0 
Basic Stakes: stam. © gs Plates, jin. (basis) 10 10 6... 10 2 6 
tes pS Stig wee ee Mee 10 7 6 
MIDLANDs— pa A&R a Sapa ll yal gy” 10 12 6 
Staffis— (Delivered to Black Country Station.) sorite-aliiliindacs sett van on fk ee. 1017 6 
North Staffs. Foundry... 5 1 0... ... -- fin. to and inel. 
» » Forge ... 418 Oto 0 0 is wi per sq. ft.(8-G.)... 11 12 6 .. 11 12 6 
Basie... -.. -.- 412 6. a Boiler Plates, jin... ll 8 0.. 1112 6 
Northampton— Sourn Wares ArEa— £ s. d. eta 
Foundry No. $ 418 6... .. F MMAR acc ince’ ae, ee. 10 0 0 
Forge 415 6tof417 6 _ iRise sitet; acy, 8 sia Veit rials ll 0 0 
Derbyshire— Joists 10 8 0O.. 10 0 0 
No. 3 Foundry Sobol. — Chenteals:; sae Rigi ae OOS np Di. 1 5 0 
Forge... ... 418 Oto £5 0 0 Rounds, Sin. esas mp is. 3s: 8: B58 i ll 0 0 
ScoTLanp— ” under 3in. usHRRORE Of: 11 0 0 
Hematite, f.o.t. furnaces 6 0 6 .. — Flats, 5in. and under ... 11 15 Of... 11 0 0 
No. 1. Foundry, ditto... 5 8 0.. ps4 Plates, jin. (basis) ... 1013 0... 10 2 6 
No. 3 Foundry, ditto ... 5 5 6.. + » Wine... .. .. 1018 0.. 10 7 6 
Basic, d/d ... ... 689) Gronks see " dim...) «8 0... 10 12 6 
N.W. Coast— (6 0 64d/d Glasgow o | ki. «.. dineiiideesdina At 8 
Hematite Mixed Nos. ...16 6 0 ,, Sheffield iin. to and incl 
‘leis 0. Birmingham nae per sq. ft. (8-G.)... 11 12 6 ll 12 6 
~ _ —— | IRELAND—¥F.0.9.— BELFAST Rest or [IRELAND 
MANUF £ s. d. £ 8s. d. 
ACTURED IRON. Angles ... ... ... ... 1018 0.. 1015 6 
eae a Tees. 11 13 0 1115 6 
Lanes. anD YORKs.— £ s. d. > = <, eT epee Sar ee <a 
ae Se oe Es Joists a is ‘O... 10 15 6 
Seek Shane 1215 0... fs ROEM cs 2as-) ase cee a a ee ll O 6 
Rounds, 3in.and up ... 11 13 0 .. 1115 6 
MIDLaNps— » under &in. 12 0 Ob. 12 2 6 
Crown Bars <¢ 12 5 0... a Plates, jin. (basis) 1015 6.. 10 18 0 
Marked Bars (Stafis) 1515 0 .. = 6 Te aks oho Or8« ll 3 0 
No. 3 Quality 1017 6.. = a res ae ie ll 8 0 
No. 4 Quality... 11 7 6.. = (toons ea 112 6.. 12 10 0 
ScoTLanD— Un. jin. to fin. teil 1112 6. 1112 6 
Crown Bars 12 5 0.. 5 0 ¢ Rounds and Flats tested quality ; untested, 3s. less. 
Best... ... 1215 0.. 15 0 OTHER STEEL MATERIALS 
N.E. Coast— Home. Export, f.o.b. 
Crown Bars co | he? OR Ge 12 5 0 Sheets... £ ss. d. £ se. d. 
Best Bars eee eee 12 15 0 11-G. and 12-G.,d/d 1315 0 
Double Best Bars... ...13 5 0... 13 5 0 ica a Be oe ° o} 1G. to 14G. 1310 0 
NorTHERN IRELAND AND Free SratTe— 14-G. to 20 G., d/d ...14 10 0 15-G. to 20-G. 12 15 0 
Crown Bars, f.o.q.... ye: ge a peat — 21-G. to 24-G.,d/d ...14 15 0 21-G.to24-G. 13 0 0 
a, eee! 25-G. and 26-G.,d/d 1510 0 25and 26-G. 1315 0 
STEEL. South Africa, Rhodesia, Nyasaland, £14; Canada, £14 12s. 6d., 
*Home. tExport. f.o.b. basis. Irish Free State, £14 15s., f.0.q., 4-ton lots. 
Lonpox AND THE SovuTH— Sie. & £ gs. d,| The above home trade sheet prices are for 4-ton lots and over; 
Angles 1010 6... 10 0 0 2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton 
Tees... 1110 6.. 1l 0 0 lots to 10-cwt., £2 per ton extra. 
Joists... 1010 6.. 10 0 0| Galvanised Corrugated Sheets, basis 24-G.— 
Channels... bis 10 15 6.. 10 5 0 Home. £ 8s. d. 
Rounds, 3in. and up e-S0' -@.,. ll 0 0 4-ton lots and up ... 17 56 0 
» under 3in. 32 27 Of... 11 0 0 2-ton to 4-ton lots 17 12 6 
Flats, under 5in. ... 11.17 6f... ll 0 0O Under 2 tons a2 bos BBE? i 
Plates, fin. (basis) 1015 6... 10 2 6 Export: India, £15 15s. ‘oil; Trish ‘Free State, £17 5s., 
= WER. 3c. ee 1 ee. 10 7 6 f.o.q.; General, £15 15s., f.0.b., 24-G. basis. 
oa i 668 * 10 12 6| Trx-PLaTEs— 
agers «spe a a 10 17 6 20 by 14 basis, f.o.b., Bristol Channel Ports, 20s. 3d. 
Un. fin. to and ‘ind. Tin-plate Bars, d/d Welsh Works, £7 5s. 
6 lb. per sq. ft. (8-G.)... 11 12 6 .. 11 12 6} BrrtzTs—100-ton lots and over, 35 to 100 tons, 5s. extra; less 
Boiler Plates, jin.... 1113 0.. 11 12 6 than 35 tons, 10s. extra. fis. a 
Norrs-East Coast— £8. d. £s.d Soft (up to 0-25% C.), untested belie, Mh 
Angles 10 8 0.. 10 0 0 ” tested 712 6 
Tees... 3 heh ga se 1l 0 0 Basic (0-33% to 0-41% C.) ia yey ee 
Joists 0.4 8... 10 0 0 » Medium (0-42 to 0-60% C.) 810 0 
: Channels.. : 10 13 0... 10 5 0 » Hard (0-61%to 0-85% C.) 900 
Rounds, Sin. mae a ee ee ll 0 0 »  » (088% to 099% C.) 910 0 
» under 3in. 1115 Of... 11 0 0 » (over 0-99% C.) 10 0 0 
Plates, jin. (basis) 1010 6... 10 2 6 Rails, Heavy, 500-ton lots, f.o.t. 910 0 
oi TT ger: 55 298! @ xu 10 7 6 ” Site f.0.t.. on 8 10 0 
ad qin. ... seg SE. : 10 12 6 % 
Mapas = ee, ee: 1017 6 ‘FERRO ALLOYS. 
Un. jin. to and inel. Tungsten Metal Powder 4/94 per lb. (nominal) 
6 Ib. per sq. ft. (8-G.)... 11 12 6... 1112 6) Ferro -Tungsten - 4/8 per Ib. (nominal) 
Boiler Plates, fin.... ... 11 8 0... 1112 6 Per Ton. Per Unit. 
MIDLANDS, AND LEEDs anD DistRict— Ferro-Chrome, 4 p.c. to 6 p.c. carbon... £23 10 0 7/6 
£8. d. £ s. d. a 6 p.c. to 8 p.c. £23 5 0 7/6 
Angles So Wr Eons 10 0 0 i 8 p.c. to 10 p.c. ... £23 5 0O 7/6 
Tees... ee we ll 0 0 + Max. 2 p.c. carbon £36 0 0 = II1/- 
Joists 10 8 0 10 0 0 pe » 1 p.c. carbon £38 5 0 Il/- 
Channels.. +. 10 13 O 10 5 0 a » 0-5 p.c. carbon £41 0 0 12/- 
Rounds, 3in. and up 31: 2B. Oxsas ll 0 0 », carbon-free 10d. per Ib. 
* under 3in. 11 16 = Of... ll 0 0 Metallic Chromium 2/5 per lb. 
Flats, 5in. and under ... 11 15 Of... 11 0 0] Ferro Manganese (loose), 16 pe. £16 15 0 home 
Plates, jin. (basis) 10 13 0... 10 2 6 » Silicon, 45 p.c. to 50 p.c. ... £1210 Oscale 5/—p.u 
OTe Bess 2 10 18 0 16:9", » 75 p.c. st; £17. 0 Oscale 6/-p.u 
és fin. SS 1012 6] ,, Vanadium ... 14/~ per Ib. 
» PRs, c05) v2 11 8 0 1017 6| ,, Molybdenum... . 4/10 per Ib. 5/- forward 
Un. fin. to and incl. » Titanium (carbon- free) 9d. per Ib. 
6 lb. per aq. ft. (8-G.)... 11 12 6.. 11 12 6} Nickel (per ton) as £185 to £190 per ton 
Boiler Plates, jin.... $h.20 6 s 11 12 6] Cobalt ... .. 8/6 to 8/9 per Ib. 











* Joists, eaten Bars and ete are subject to a rebate of 15s. to home users purchasing only 
for other Markets British quotations conform to Cartel prices. 


NON-FERROUS METALS. 











(Official Prices, February 8th.) 
Corprer— 
a gee £42 10 Oto £42 11 
Three Months ... £42 16 3to £42 17 6 
Electrolytic - see eee =©£47 10 Oto £48 10 0 
Best Selected Ingots, d/d Bir- 
mingham 5 0 
Sheets, Hot Rolled £78 0 0 
Export. 
Tubes, Solid Drawn (basis) ... 123d. 
»  Brazed (basis) 123d. 
Brass— 
Ingots, 70/30, d/d Birmingham £38 0 0 
Export. 
Tubes, Solid Drawn, 2/1 Alloy 11}d. 
»  Brazed 13$d. 
Trx— 
MIE dan ase. ees - £213 5 Oto £214 5 O 
Three Months ... . £212 0 to £212 15 0 
SPELTER— 
RI isc: she rte £13 7 6to £13 8 9 
Three Months ... £13 13 9to £13 15 0 
Leap— 
aes Ce £14 Oto £14 6 3 
Three Months ... £14 9to £1410 0 
Aluminium Ingots (British) ... £94 (net) 
FUELS. 
SCOTLAND 
LANARKSHIRE— 

(f.0.b. Grangemouth }— Export. 
Navigation Unscreened 18/6 
Hamilton Ell 18/6 
Splints 19/- to 19/6 

AYRSHIRE— 
(f.0.b. Ports}—Steam ... 16/9 to 17/- 
FiresHIRE— 

(f.0.b. Methil or Burntisland )}— 

Prime Steam... ... : 17/6 to 18/- 
Unsereened Siatialon: 18/6 
LorHIaANs— 

(f.0.b. Leith)}—Hartley Prime.. 17/6 
Secondary Steam ... re 16/9 
ENGLAND 

Sourn YorksHme, DonoasTeER— 
Steam Hards... 19/— to 20/- 
Washed Smalls 15/6 to 16/6 
NoRTHUMBERLAND, NEWCssTLE— 
Blyth Best <agie 18/6 to 19/- 
» Second... 17/6 
» Best Small ... 17/- 
Unscreened bes 17/— to 18/- 
DurEzamM— 
Best Gas... ... 18/9 to 19/- 
Foundry Coke 27/— to 28/- 
CaRpIFF— SOUTH WALES 
Steam Coals : 
Best Admiralty Large ... 23/6 
Best Seconds pt 23/- to 23/6 
Best Dry Large 23/— to 23/6 
Ordinaries... 23/- 
Bunker Smalls 16/— to 17/6 
Cargo Smalls ... 15/6 to 16/- 
Dry Nuts 27/6 to 28/- 
Foundry Coke 31/— to 42/6 
Furnace Coke 29/- 
Patent Fuel ... 25/6 
SwaNnsEA— 

Anthracite Coals : 

Best Large ... 38/— to 41/- 
Machine-made Cobbles.. 41/- to 45/6 
Nuts ae 40/— to 45/- 
Beans 33/— to 38/6 
Peas ee 26/- to 30/— 
Rubbly Culm... 15/- to 16/- 
Steam Coals : 
Large Ordinary 22/6 to 24/6 
FUEL OIL. 
Inland consumption : contracts in bulk. 
Exclusive of Government tex of 1d. per gallon: and 9d. per 
gallon on oil for road vehicles. 

Ex Ocean Installation. Per Gallon. 
Furnace Oi) (0-950 gravity) 39d. ; 
Diesel Oil 44d. 
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French Engineering Notes 
(From our own Correspondent in Paris) 
Road and Rail Co-ordination 


THE decree just published for co-ordinating 
road and rail transport puts the final touches to a plan 
that has been held up for three years by systematic 
opposition from the road hauliers who feared that their 
interests were being sacrificed to those of the railways. 
As it is desirable that hauliers’ associations should work 
in harmony with fhe State organisation the decree gives 
a wider interpretation to points to which exception was 
taken, but the road hauliers are still dissati with the 
new arrangement, although it is clear that they must 
now give in to the inevitable. Nothing is changed in 
the general lines of the organisation laid down by previous 
decrees. In each of the eighty-seven departments the 
pone pre for organising traffic under the new plan, 
and exercising control over it, devolves on the General 
Council, and the difficulty has been to reach agreement 
amongst conflicting interests which are not the same in 
all departments. Details of the arrangements are to be 
prepared by a technical committee appointed by the 
State for each department which has to determine what 
local lines shall be abandoned and the conditions under 
which services shali be carried on with road vehicles. 
This is'to be done after consultation with the interests 
concerned. The services are, in fact, concessions to the 
road hauliers, whose numbers have not been increased 
since the institution of licences and they will be limited 
in future to public needs. The functions of the technical 
committee cover all aspects of public transport in the 
department. When the plan is completed in co-operation 
with a departmental association of road hauliers, which 
is expected to assume responsibility for its members 
conforming to the laws and regulations regarding fares, 
timetables, and the like, it is to be submitted by the 
General Council to the Central Co-ordinating Committee 
at the Ministry of Public Works, and, if approved, the 
plan will fall into the general scheme and become legally 
binding on the department. Until recently, these 
arrangements met with opposition because there was not 
sufficient discrimination between different classes of road 
hauliers, and it was, moreover, declared that the plan 
aimed at suppressing competition with the railways, 
which was only true to the extent that some uniformity 
of fares and rates would be imposed on road and rail. 
So far as concerns discrimination, lorries used for public 
transport are now placed in four categories in order that 
owners engaged in public transport beyond the railway 
areas will be relieved of some of the rigid control over 
those whose operations are in competition with the 
railways. The four categories are rural, urban, short and 
long-distance services, whether regular or occasional. 
The first of these classes is limited to restricted rural 
areas for which permits are granted without special 
restrictions ; in the second category, the areas depend on 
the population of towns, while for transport over short 
distances the area may extend over two departments, 
and for long distances particular routes are specified. 
In the case of passenger vehicles permits are granted for 
regular or occasional services under conditions of uniform 
rates with those of other passenger-carrying vehicles 
running over the same routes. As an example of the 
method adopted to prevent unfair competition, the decree 
provides that the fares of taxi-cabs capable of carrying 
six passengers, which are so largely employed for grouping 
fares on special occasions, must be at least 20 per cent. 
higher than those of railways and omnibuses dealing 
with the same traffic. By creating an organised 
road haulage system under the control of a central 
authority, the Government aims at giving to the 
ro and rail equal opportunities for dealing with 
traffic that they can most conveniently handle in the 
public interest, without one or the other suffering from 
unfair competition. This is all that the National Railway 
Company requires. 


A New Indo-Chinese Naval Base 


The only ports in French Indo-China are Saigon 
in the south, and Haiphong in Tonkin, and as both are 
situated on rivers and are inaccessible to big-tonnage 
ships, their utility has of late years been steadily declining. 
The ports, moreover, lie off the direct route between 
Europe and China. About | deg. of latitude north of 
Saigon and 2 deg. of longitude east, where the coast 
projects out nearer the trade route, there is Camranh 
Bay in a setting of granite hills and almost land-locked 
except for a wide and straight 5-mile channel into the 
bay. Its area is 10,500 acres, capable of accommodat- 
ing fleets of the st vessels afloat. In 1905 the Russian 
fleet of Admiral jevinsky revictualled there before 
leaving to be defeated by Admiral Togo. The ibilities 
of Camranh Bay as a naval base have long mn recog- 
nised. To the north of the bay there is a lagoon of 3000 
acres which is declared to be well suited for a seaplane 
base. As a commercial port the value of Camranh must 
depend upon what can be done to facilitate communica- 
tion with the interior. Plans for work to be carried out 
have been prepared by a committee, which estimates 
that the preliminary expenditure for the construction 
of a maritime station, wharves, warehouses, storage of 
oil and equipment, would be about 20 million francs. It is 
understood that this amount will be provided for out of 
the credit of 300 million frances for the defence of Indo- 
China and that work on the base will begin shortly. 


Road Tunnel at Lyons 


Contracts have been given out to a group of 
Paris and Lyons firms for the construction of a road tunnel 
under the Croix-Rousse which separates the Rhéne and 
Saéne valleys at Lyons. The length of the tunnel will 
be 1920 yards. It will be driven almost entirely by 
blasting through granitic rock, and the method of con- 
struction will be to drive three oval galleries, 4ft. by 5-9ft. 
diameters, and then to join them up and finish the tunnel 
in the form of a half ellipse. The ventilation system will 
provide the tunnel with 50,000 cubic metres of fresh air 
a second. The estimated cost of the tunnel, apart from 
the ventilation system, is 57,282,500f. The work is 
expected to occupy three or four years. 





British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are pri in italics. 

When an abridgment is not illustrated the Specification ie 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale A Nee 25, Southampton Buildings, Chancery Lane, W.C.2, 
le. . 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


STEAM GENERATORS 


497,948. June 30th, 1937.—ReGULATING THE TEMPERATURE 
o¥ SuUPERHEATED Stream, Babcock and Wilcox, Ltd., 
Babcock House, Farringdon Street, London, E.C.4 (the 
assignees of Deutsche Babcock and Wilcox Dampfkessel- 
werke Aktiengesellschaft, of Oberhausen, Rhineland, Ger- 
many. 

This invention relates to means for regulating the temperature 
of superheated steam of the kind comprising ‘a pump for return- 
ing to a boiler drum part of the steam from a superheater. 
Steam generated in a steam boiler of any suitable design passes 
from boiler drum A through superheater B to the outlet header C 
and to use through pipe D. A subsidiary flow through 
tube E to the spray cooler F, where by means of the regulated 
water spray supplied through a pipe line K from drum A the 
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steam conveyed by pump G leaves the cooler through pipe H 
and is delivered through pipe I into the drum, where it mixes 
with the other saturated steam. If the intention is, however, 
to use this steam during starting up for heating the water 
contents of the boiler, it is necessary to pass the steam into the 
water space in a manner promoting circulation. If the capacity 
of the pump is sufficient it can be used for effecting cooling of 
the superheater during starting up, t.e.. through the circulation 

rocess, as a result of which the usual flooding of the super- 

eater with water can be dispensed with. It is unn for 
the saturated steam limit to be closely followed. It is possible 
to operate with a small superheat or moisture content of the 
steam. The necessary adjustments are made by means of the 
someting valve in the spray pipe line K or by a by-pass to the 
tubular cooler.—December 30th, 1938. 


INTERNAL COMBUSTION ENGINES 


497,985. February 18th, 1938.—Fur. InzEcTion PuMP FoR 
INTERNAL ComBusTION Enoinss, Humboldt-Deutzmotoren 
Aktiengesellschaft, Cologne, Germany. 

The pump differs fundamentally from known injection pumps 
only as regards the relative disposition of the control ports in 
the pistons and in the cylinder. The driven piston A recipr o- 
cates in the pump cylinder B and has in a coaxial bore the counter 
piston C serving for the accumulation of pressure. By means of 
an accumulator spring the counter piston is forced down from 
above, into its normal position, wherein its flanged head or 
extension rests upon the stop or shoulder D in the cylinder. The 

ump chamber E is formed between the two  arrecnt within the 
interior of the driven piston A and at the bottom end of the 
stroke of the latter E is connected, by way of a longitudinal 
bore F and corresponding transverse? bores in the accumulator 
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por with the suction or intake duct. The pressure duct G is 
rought repeatedly into and out of communication with the 
pump chamber as the transverse bores or ports H slide over it 
during the upward stroke of the pump piston. Prior to each 
injection connection is established between the pump chamber E 
and the overflow duct I through further transverse bores or ports 
J. In this process termination of the ial injections and of the 
overflows is controlled in each case by the oblique edge K and 
the straight edge L sliding over the ports H and J respectively. 
These _— open outwardly into transverse grooves which extend 
around parts of the piston circumference, so that connections 
with the pressure duct and the overflow duct are maintained in 
all angular positions to which the piston may be adjusted. 
Fig. 1 shows the pump piston A on the delivery stroke in the 
position in which the suction port to F is cut off. The flange of 





the accumulator piston is still resting on the shoulder D. 





Upon further upward travel of the pump piston the fuel trapped 
between the two pistons is put under pressure and so drives the 
accumulator piston up. Fig. 2 shows the pistons about at the 
end of the first overflow. Fig. 3 shows the pistons about at the 
end of the first injection. The pressure duct G leading to the 
injection nozzle is now in communication with the top port H, 
so that the accumulator piston C delivers a certain quantity of 
fuel to the nozzle. The termination of this partial injection is 
brought about by the oblique control edge K of the accumulator 
= cutting off the port. In Fig. 4 the pump piston A, in its 
urther upward travel, has, by way of.the top port J, established 
connection for the second time between the pump chamber E 
and the overflow duct I. The second overflow takes place with 
the accumulator piston moving thro the same range of 
positions as it did in the case shown in Fig. 2. The second 
injection, the third overflow, and the third injection then follow 
in corresponding fashion.—January 2nd, 1939. 


TRANSFORMERS AND CONVERTERS 


497,755. June 25th, 1937.—Frequency ConverrTers, Auto- 
matic Telephone and Electric Comers: Ltd., Norfolk 
House, Norfolk Street, London, C.2; and Frank 
McCabe, ‘“‘ Rhenania,” Rupert Road, Huyton, Liverpool. 

According to this invention in a frequency converting arrange- 
ment a source of low-frequency A.C. is connected to a filter 
circuit in series with a solid body composed of material, the 
resistance of which is substantially the same for both directions 
of current flow, but which decreases with increase of ie. 

The filter is arranged to suppress the fundamental and also the 

unwanted harmonics produced by the solid body so that the 

output from the filter comprises only the desired harmonic. 

A solid body having the required electrical properties is con- 

nected in series with a sine wave A.C. input supply, giving an 

output of distorted wave form which will in general comprise 

a major proportion of the fundamental frequency, a lesser pro- 

portion of a particular harmonie in accordance with the 

characteristics of the non-linear resistance material utilised, and 
very small proportions of other harmonic frequencies. The 
unwanted frequencies are then filtered out and the resulting 
harmonic frequency used for the purpose required. One material 
having the desired as pidge: comprises a mixture of silicon 
carbide with carbon and/or tungsten or molybdenum, which is 
agglomerated under pressure and subsequently baked, the 
resulting mass having a resistance current characteristic which 
is substantially hyperbolic. By the use of this material in the 
manner described a considerable proportion of the third harmonic 
is introduced into the output so that if the input has a frequency 
of 50 cycles a 150-cycle tone can be ily obtained after 
filtering out the unwanted freq ies, for inst , by a high- 

filter cutting off at about 140 cycles. The process may be 
repeated with the 150-cycle current so as to produce the ninth 
harmonic of the original 50-cycle frequency so that a 450-cycle 
tone would be readily obtainable. If desired, a band-pass filter 
may be employed so as to eliminate the unwanted higher 
harmonics, but in general their effect will be so small that no 

steps need be taken to remove them.—December 28th, 1938. 





MEASURING AND TESTING INSTRUMENTS 


497,858. July 2nd, 1937.—Etecrric Excess ConsuMPTION 
METERS OF THE INDUCTION TyPE, The British Thomson- 
Houston Company, Ltd., Crown House, Aldwych, London, 
W.C.2. 

This invention applies to an induction meter with an arrange- 
ment for producing a mechanical counter torque in an “excess 
consumption” instrument and in which thistorque is independent 
of temperature fluctuations. A is the operating core of the meter 
and B the disc armature mounted on a shaft carrying a crown 
wheel at its upperend. A pawl is held in engagement with the 
teeth of the crown wheel by a spring C, the tension of which is 
adjusted by turning a calibrated wheel to adjust the load at 
which starting is to occur. In shunt with the operative or 
actuating voltage flux across the air gap is a magnetic path D 
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which has an insertion E of a magnetic substance with negative 
coefficient of temperature permeability. With increase of 
temperature the magnetic resistance of path D is increased and, 
owing to the increase of the flux traversing the actuating air 
gap, the decrease of the torque is again balanced. Instead of a 
path in shunt with the operative voltage flux a path F across the 
poles of the main current magnets in shunt with the operative 
current flux can be used. To ensure the satisfactory working of 
the meter at loads higher than the starting limit, an increase of 
braking effect is obtained by arranging on the braking magnet 
a flux regulating magnetic substance which will cause the brake 
to be compensated in a strengthening sense. This result can be 
effected by arranging a part G of the brake magnet pole area 
of material having a positive temperature permeability 
coefficient.— December 30th, 1938. 


LIGHTING AND HEATING 


497,821. March 26th, 1938.—Exectrio DiscHarce Lamp 
Systems, The British Thomson-Houston Company, Lid., 
Crown House, Aldwych, London, W.C.2. 

The object of this invention is to provide an improved dis- 
charge lamp system whereby the lamp shall produce flashes of 
light having a frequency which is the same as the frequency of 
the A.C. on which the system operates. The discharge lamp A 
is a gas discharge cold cathode lamp of the small high-pressure 
mercury vapour type. It is connected to be operated from a 
60-cycle, 110-volt lighting circuit B. As the lamp requires a 
higher voltage than that of the circuit for its operation, for 
example, 440-volt, it is connected with the source of supply 
through the step-up transformer C. It is wel] known that when 
such a discharge lamp is connected across a source of supply of 
A.C. of proper voltage the frequency of the light flashes will be 
equal to twice the frequency of the A.C. in cycles per second, 
but in accordance with the invention the number of flashes will 
be one-half the number of alternations ; hence it will equal 
the frequency of the A.C. in cycles per second. This result 
is obtained by modulating the wave form of the voltage 
— to the lamp whereby each half cycle of supply 
voltage of one ene eo causes the. lamp to emit light 
while each half cycle of the opposite polarity does not cause the 
lamp to emit light, but is sufficient only to maintain the ionisa- 
tion in the lamp produced by the previous half cycle. For this 
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purpose the rectifier D is connected in series with the lamp and 
the transformer secondary and the rectifier is shunted by the 
resistor E with a resistance of 5000 to 10,000 ohms. The inven- 
tion is adapted for various uses. One use is in a motion picture 
projector, wherein the discharge lamp provides the source of 
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light for the projection. In this case the usual shutter may be 
dispensed with provided the number of pictures projected per 
second is equal to one-half the frequency of the A.C. supply.— 
December 29th, 1938. 


MACHINE TOOLS AND SHOP APPLIANCES 


497,590. June 2ist, 1937.—PNrumatic Presses, Frank 
Hathorn Towler, Dob Park, near Otley, Yorkshire; and 
John Maurice Towler, Wells House, Thruscross, Summer- 
bridge, near Harrogate, Yorkshire. 

The press has a ram A, provided at its upper end with a piston 

B working in a cylinder & The piston and ram are supported 

in a normally raised position by a spring which returns the piston 

after each pressure stroke. At the upper end of the cylinder C isa 
receptacle for oil, which is in two sections, an upper part D and an 
intermediate part E, E has a central passage F’, ia the upper end 
of which is a non-return valve. Through this passage liquid can 
pass rapidly from the space G above the piston to the upper 

section D of the receptacle during the return stroke of B. A 

further passage H of smaller area in E provides a permanent 

connection between the interior of the liquid receptacle and the 
space G, through which a transference of liquid can take place 
during the downward stroke of the piston. This passage H is 
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controlled by a plug valve, the rotation of which regulates the 
passage of liquid from E to G. The position of this valve may 
be set by means of a regulating handle to permit a predetermined 
speed of movement of the ram during each pressure stroke. 
Pressure air from a pipe line I is admitted into the upper part 
of D under the control of an admission valve which is opened by 
the lever J. In operating the press the control valve admits 
compressed air to the upper compartment D and liquid is forced 
through the regulating valve gap H on to the piston, causing it 
to make a downward working stroke, the hecah being regulated 
by the size of the aperture through the regulating valve. When 
the working stroke is completed the control valve lever J is 
reversed, thereby allowing the compressed air in the upper com- 
partment to escape to atmosphere and the liquid, which has 
passed into G, is forced rapidly back into D through the 
non-return valve by the return stroke of the piston actuated by 
the spring.—December 21st, 1938. 


MISCELLANEOUS 


497,493. June 25th, 1937—Cxiack or Curck Vatves, W. C. 
Hoimes and Co., Ltd., Harry Bentley, and Daniel Mayon 
Henshaw, all of Whitestone Ironworks, Huddersfield. 

The object of the present invention is to provide a clack or 
check valve aaapted more particularly for use in cases where, 
as in sewage disposal plants, the risk of the valve becoming 
choked or stopped is considerable. The valve comprises a body 

having coaxially arranged inlet and outlet portions A and B. 
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The intermediate or body portion of the valve which forms the 
valve chamber has a cross section, the linear dimension of which 
in one direction is considerably greater than the co nding 


dimension of the inlet and outlet passages, while in a direction 
at right angles thereto the linear dimension of the cross-sectional 
area is substantially less, and is not considerably greater than 
the linear dimension of the inlet and outlet passage in the like 
direction. Thus the shape of the body is circular and is bounded 





on one side by the flattened wall C and on the opposite side by 
the removable cover D, A valve seat E is adjacent to the inlet A 
and is adapted to receive a ball valve element F. F is of hard 
rubber with a metal core when the valve is as an outlet 
valve. When required to act as an inlet valve the casing is 
reversed and the heavy ball is replaced by a ball of relatively 
light and buoyant material. The opposite walls of the valve 
hamber are d to receive the ball, and these recesses are 
formed with upper and lower inclined portions G and H, the recess 
terminating at I. It will be understood that there are two similar 
and equally inclined recesses, one on each side of the valve cham- 
bers the second recess being formed in part by suitable surfaces J 
on the inside of the cover. These recesses form guides for F, which 
will be constrained thereby to travel, when displaced towards 
one side of the valve chamber and away from the common axis 
of the inlet and outlet portions. The lateral extension of the 
valve chamber in its greatest dimension is such that when the 
ball is fully displaced, 7.e., has reached I, the cross-sectional area 
of the passage provided through the chamber for the flow of 
fluid is at least as great as the cross-sectional area of the inlet 
or outlet. When used as an inlet valve the casing would be 
reversed with the valve seat in the upper end thereof, and a 
buoyant valve would be employed as previously described.— 
December 21st, 1938. 











Forthcoming Engagements 





Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this col: ted to not 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





, are req 


Air Raid Protection Institute. 


14th.— Royal Society of Arts, John Street, 
“ Air Raid Shelters in France,”’ M. 





Tuesday, Feb. 
Adelphi, W.C.2. 
Partridge. 8 p.m. 


Illuminating Engineering Society 
Tuesday, Feb. 14th.—Research Laboratories of the British 
homson-Houston Company, Ltd., Rugby. ‘‘ Research on 


the Production and Utilisation of Light,” H. Warren 
(whole-day visit). 


Institute of Fuel 


Monday, Feb. 13th.—E. Mtptanp Section: Welbeck Hotel, 
Lecture Hall, Nottingham. ‘ Oil Well Engineering,” O. E. 
Dickinson. 7.30 p.m. 

Tuesday, Feb. 14th—S. Wates Sezcrron: Royal Metal 
Exchange, Fisher Street, Swansea. ‘‘The Modern Portable 
Gas Producer,” B. Goldman and N. Clarke Jones. 6 p.m. 


Institute of Marine Engineers 


Tuesday, Feb. 14th.—85-88, The Minories, E.C.3. “Joints 
for Steam Pipe Lines,” F. J. Cowlin and J. P. Chittenden. 
6 p.m. 

Thursday, Feb. 16th.—Juntor Section: Borough Polytechnic, 
Borough Road, 8.E.1. “Induced and Forced Draught 
Fans.” 7.30 p.m. 


Institute of Metals 


14th.—-SwansEa Looat Sscrion: Y.M.C.A., 
“Tin Recovery from Waste Materials,” A. O. 
6.30 p.m. 


Institute of Transport 


Monday, Feb. 13th.—Inst. of Electrical Engineers, Savoy Place, 
Victoria Embankment, W.C.2. ‘“‘ The Interavailability of 
Tickets by Rail, Road, Sea, and Air,” J. C. Chambers. 
5.30 p.m. 


Institution of Automobile Engineers 


Monday, Feb. 13th.—BirminecHamM CENTRE: James Watt 
Memorial Inst., Great Charles Street, Birmingham. ‘‘ Tyre 
Requirements for Modern Transport,” C. D. Law. 7.30 p.m. 
Derey CENTRE: Rolls-Royce Staff Canteen, Nightingale 
Road, Derby. ‘‘ Sleeve Valve Engines,” A. H. R. Fedden. 
7.30 p.m. 

Tuesday, Feb. 14th.— Coventry CentrE: King’s Head Hotel, 
Coventry. ‘‘ Factory Experimental Work and its Equip- 
ment,” A. G. Booth. 7.30 p.m. Lutron GRADUATES: 
Technical College, Luton. ‘The Fundamentals of Car- 
buration,” R. V. Paulley. 7.30 p.m. 

Wednesday, Feb. 15th—LzEps CENTRE: 
Leeds. ‘‘ Factory Experimental Work and its Equipment,” 
A.G. Booth. 7.15p.m. Preston GrapvuaTEs: Victoria 
and Station Hotel, Preston. ‘“‘Sparking Plugs,’ T. L. 
Collier. 7.30 p.m. 

Thursday, Feb. 16th.—LonvoN GRADUATES: 12, Hobart Place, 
S.W. “Garage Management,” E. W. Jackson. 7.25 p.m. 
Bristot GRADUATES: Carwardine Cafe, Baldwin Street, 
Bristol. ‘* Engine Testing,” R. V. Paulley. 7.30 p.m. 


Tuesday, Feb. 
Swansea. 
Thomas. 


Metropole Hotel, 


Institution of Chemical Engineers 


Friday, Feb. 17th.—Hotel Victoria, Northumberland Avenue, 
W.C.2. Annual corporate meeting. Presidential address, 
Dr. W. Cullen, 11 a.m., ‘‘ Some Contributions of Chemist 
and Chemical Engineering to Steam Generation,” G. W. 
Hewson and R. L. Rees. 2.15 p.m. Annual dinner. 7 for 


7.30 p.m. 
Institution of Civil Engineers 
Monday, Feb. 13th.—N. IneLanp Assoc.: Queen’s University, 
Belfast. ‘“‘ Foundations,” H. F. Campbell. 6.15 p.m. 


Tuesday, Feb. 14th.—Great George Street, Westminster, 8.W.1. 
“The Problem of Stiffened Suspension Bridges, and its 
Treatment by Relaxation Methods,’ R. J. Atkinson and 
R. V. Southwell. 6 p.m. 

Wednesday, Feb. 15th.—MaNncHESTER Assoc.: Literary and 
Philosophical Soc., 36, George Street, Manchester. ‘ Road 

jurfaces: Resistance to Skidding,’” G. H. Hodgson. 
6.45 p.m. 

Friday, Feb. 17th.—Gtascow Assoc.: 39, Elmbank Crescent, 
Glasgow. ‘‘ Dugald Clerk and the Gas Engine: His Life 
and Work,” W. A. Tookey. 7.30 p.m. 


Institution of Electrical Engineers 


Monday, Feb. 13th.—N.E. Centre: Newe House, Pilgrim 
Street, Newcastle-upon-Tyne. ‘‘ Long Period Ageing Tests 
on Solid Type Cables,” T. R. Scott and R. C. Mildner. 


6.15 p.m. 





17th.—Scottish CENTRE: Royal Technical 
College, Goce Street, G ow. “The Long-distance 
Telephone Call—a Triumph of Engineering and Co-opera- 
tion,” Captain B. 8. Cohen. 7,30 p.m. 


Institution of Mechanical Engineers 

To-day, Feb. 10th.—Informal meeting. Storey’s Gate, West- 
minster, §.W.1. ‘‘ Brake Linings,”’ E. W. Sisman. 6,30 p.m. 

Monday, Feb. 13th.—WerstTERN BraNcH: Merchant Venturers’ 
Technical College, Unity Street, Bristol. ‘‘Some of the 
Aspects and Problems of the Development of High-speed 
Craft and its Machinery,” H. Scott-Paine. 7 p.m. 

Tuesday, Feb. 14th—S. Wates Brancn: Royal Metal 
Exchange, Fisher Street, Swansea. ‘‘ The Modern Portable 
Gas Producer,”’ B. Goldman and N. Clarke Jones. 6 p.m. 

Wednesday, Feb. 15th.— Yorksurre Brancu: The University, 
Sheffield. ‘‘ Oxygen and Acetylene,” C. G. Bainbridge. 
7.30 p.m. 

Thursday, Feb. 16th.—SourHERN Brancu: University College, 
Southampton. ‘Some of the Aspects and Problems of 
the Development of High-speed Craft and its Machinery,” 
H. Scott-Paine. 7.15 p.m. 

Friday, Feb. 17th.—Storey’s Gate, Westminster, 8.W.1. Annual 

neral meeting. ‘‘ The Modern Paper Machine,” W. H. 
rr. 5.30 p.m. 
Institution of Mining and Metallurgy 

Thursday, Feb. 16th.—Geological Society’s Rooms, Burlington 
House, Piccadilly, W.1. ‘‘ Mining Methods at Canadian 
Malartic,’”” E. V. Neelands and J. P. Millenbach; and 
‘* Spiral Stoping as Applied to the Beattie Mine,” J. Tuttle. 
5.30 p.m. 


Friday, Feb. 


Institution of Sanitary Engineers 
To-day, Feb. 10th.—Denison House, 296, Vauxhall Bridge Road, 
8.W.1. ‘The Work of the Chemist in Relation to Sewage 
Purification and Disposal,’ J. M. Wishart. 6.30 p.m. 


Institution of Structural Engineers 

Wednesday, Feb. 15th.—Scorrisn Brancn: 129, Bath Street, 
Glasgow. ‘ Asphaltic Water proofing of Structures,” J. M. 
Kesson. 7.15 p.m. 

Thursday, Feb. 16th.—11, Upper Belgrave Street, S.W.1. “‘ The 
Use of High-speed Tube Railways as A.R.P. Shelters,” E. 
W. Kearney. 6.30 p.m. Miptanp CountTIEs BRANCH : 
Birmingham and Midland Inst., Paradise Street, Birming- 
ham. “Air Raids, Structures, and A.R.P. in Barcelona 
To-day,”’ C. Helsby. 7.30 ne. S. Wares Brancu: 8. 
Wales Inst. of Engineers, Park Place, Cardiff. ‘‘ Some Engi- 
neering Works in France,” R. Carpmael. 7 p.m. 

Friday, Feb. 17th.—Miptanp Counties Brancu: James Watt 
Memorial Inst., Great Charles Street, Birmingham. “* Some 
Economic Considerations in the Design of Structures,” 
H. J. Collins. 6.30 p.m. 

Junior Institution of Engineers 

To-day, Feb. 10th.—39, Victoria Street, Westminster, S.W.1. 
“The Design, Trial, and Loss of H.M. Airship ‘ R 101,’"’ 
Wing-Commander T. R. Cave-Brown-Cave. 7.30 p.m. 

Friday, Feb. 17th.—39, Victoria Street, Westminster, 5.W.1!. 
“ Hydraulic Couplings,” H. Sinclair. 7.30 p.m. 


Manchester Association of Engineers 
To-day, Feb. 10th.—The Engineers’ Club, Aibert Square, Man- 
chester. “* Oxygen Production and its Applications,” N. L. 
G. Lingwood and H. Townend. 7.15 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 

To-day, Feb. 10th.—Grapvuate Section: Bolbec Hall, New- 
castle-upon-Tyne. ‘‘ Ships’ Deck Auxiliaries,’ 8. Cambers. 
7.15 p.m. 

Thursday, Feb. 16th.—Mining Institute, Newcastle-upon-Tyne. 
“Special Trials of the ‘ Beacon Grange,’”’ A. Emerson. 
6 p.m. TEEs-stp—E Brancu: Cleveland Scientific Institu- 


tion, Corporation Road, Middlesbrough. “ Welding 
in Structural and Shipbuilding Work in America,” R. M. 
Godderham. 7.30 p.m. 

Railway Ciub 


Thursday, Feb. 16th.—Royal Scottish Corporation Hall, Fetter 
Lane, E.C.4. ‘ More About Railways-in-Law,” K. Brown. 
7.30 p.m. 

Royal Aeronautical Society 

Thursday, Feb. 16th.—Inst. of Mechanical Eng 3, Storey’s 
Gate, Westminster, 8.W.1. ‘‘ Ignition Problems,” G. E. 





Bairsto. 6.30 p.m. 
Royal Institution of Great Britain 
To-day, Feb. 10th.—21, Albemarle Street, W.1. ‘‘ Cause, 


Purpose and Economy in Natural Laws,” Max Born. 
9 p.m. 


Saturday, Feb. 11th.—21, Albemarle Street, W.1. ‘“‘ Art and 
Industry,” Sir T. D. Barlow. 3 p.m. 

Thursday, Feb. 16th.—21, Albemarle Street, W.1. ‘‘ Photo- 
chemistry,” C. F. Goodeve. 5.15 p.m. 

Friday, Feb. 17th.—21, Albemarle Street, W.1. ‘‘ Aeroplane 
Controls,” G. T. R. Hill. 9 p.m. 

Royal Society of Arts 
Monday, Feb. 13th.—John Street, Adelphi, W.C.2. ‘‘ Achieve- 


ments of British Chemical Industry in the Last Twenty-five 
Years,” SirG.T. Morgan. 8 p.m. 
Sheffield Metallurgical Association 


Tuesday, Feb. 14th.—198, West Street, Sheffield. ‘‘ Progress 
in Refractories Research,” W. J. Rees. 7.30 p.m. 








CATALOGUES 





A. Reyro.tie anp Co., Ltd., Hebburn-on-Tyne.—Booklet 
No. 1068, ‘“* Useful Notes on Fuses.”’ 

8. WotF anp Co., Ltd., Hanger Lane, London, W.5.—Eighth 
edition of the firm’s electric tool catalogue. 

HotopuaneE, Ltd., Elverton Street, Vincent Square, 8.W.1.—- 
List No. 500/1238 on the firm’s floodlighting equipment. 

Brooxurrst SwitcHGEaR, Ltd., Northgate Works, Chester.— 
A brochure dealing with the electric control of machine tools. 

Haprietps, Ltd., Sheffield—Pamphlets No. 418, on stone 
breakers and ore crushers; and No. 420, on gyratory crushers. 

BritisH Steet Prine Company, Ltd., Thames House, Mill- 
bank, 8.W.1.—A data book on the durability of Larssen sheet 
steel piling. 

GLENFIELD AND KeEnnepy, Ltd., Kilmarnock.—Particulars 
of the “ Recoil’ non-return valve for use in conditions of 
abnormal severity. 

Gro. W. Kina, Ltd., Hitchin, Herts.—A catalogue of nearly 
300 pages illustrating and describing the firm’s conveying, 
hoisting, and storing systems. 

SuHorTER Process Company, Ltd., Celtic Works, Savile 
Street East, Sheffield, 4.—Particulars of the company’s process 
of flame hardening cylindrical parts to resist wear. 
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A Seven-Day Journal 


Census of Mechanically Propelled Road 
Vehicles 


THE annual return issued on Thursday, February 
9th, by the Minister of Transport relates to mecha- 
nically propelled vehicles for which licences under the 
Roads Act, 1920, were current at any time during the 
quarter ended September 30th, 1938. It shows that 
the number of such vehicles of all descriptions was 
3,093,884, compared with 2,938,485 in the corre- 
sponding quarter of 1937. The number of private 
cars was 1,944,394, compared with 1,798,105 in 1937, 
and with 884,645 in 1928, an increase in the ten years of 
120 per cent. The figures for the other principal classes 
of vehicles show that the number of goods vehicles 
and hackney vehicles increased and of motor cycles 
and tramcars decreased. The most notable increase 
among cars taxed on horse-power occurred in the 
light cars of the 10 H.P. class, which numbered 
451,805, compared with 380,975 in the corresponding 
period of 1937, an increase of 19 per cent. In the 
8 H.P. class, which remained the most numerous, 
the total increased by 13 per cent. from 480,137 to 
540,728; while the 12 H.P. cars advanced from 
265,814 to 279,084. Among the higher-powered cars 
the 30 H.P. class increased from 17,837 to 18,922, or 
6 per cent. The number of goods vehicles of all 
descriptions increased by 15,944, or 3-3 per cent., 
compared with the previous year, the largest increase 
being in the vehicles of from 2 to 2} tons unladen 
weight. The number of six and eight-wheeled goods 
vehicles increased from 11,421 to 11,443. Hackney 
vehicles with a seating capacity not exceeding eight 
numbered 62 less; those with a seating capacity 
exceeding eight but not exceeding forty, numbered 
48 less ; and those with a seating capacity exceeding 
forty numbered 2074 more than in 1937. The 
number of hackney vehicles with seating capacity 
exceeding eight seats using heavy oil fuel increased 
from 12,994 to 17,322, while those using light oil 
decreased from 35,860 to 32,960. 


Electrical Research 


PRESIDING over the annual general meeting of the 
British Electrical and Allied Industries’ Research 
Association, held at the Savoy Hotel on Friday, 
February 10th, Mr. A. E. Tanner, Chairman of the 
Council, referred to rural electrification. It was 
difficult, he said, to reduce costs until individual 
farmers took more current. Although it was no use 
increasing the ability to supply if large-scale demands 
were not forthcoming, the Council was studying the 
means of cheapening distribution and supply. The 
Council was going into the whole question of what 
could be done to make the use of electricity more 
attractive to the farmer and agriculturist, and with 
that object in view it was keeping in touch with a 
number of agricultural colleges and others con- 
cerned. It was to be hoped that as the result of 
investigations that had been made and were taking 
place, the use of electricity by farmers would soon be 
substantially increased. Speaking later at the Asso- 
ciation’s annual luncheon, the new President, Lord 
Stamp, dealt with research in industry. In that new 
development, he said, the electrical industry naturally 
took a leading part, because it had no real industrial 
or commercial history apart from the history of 
research and invention. Most industries grew out 
of and often clung to primitive operations on raw: 
materials to supply age-old needs. Scientific research 
disturbed them and was thought by many to be of 
doubtful advantage if it could not be confined to 
benefit those who promoted it. It was believed merely 
to make competition keener between all parties and 
to create unnecessary obsolescence of plant. But 
the electrical industry was born out of research, and 
was meeting created needs of an advanced civilisa- 
tion. Continued research was its natural sustenance. 
Competition was a negligible drawback compared 
with the common advantage of widened scope, new 
uses, and daily miracles of performance. 


Anglo-German Trade Negotiations 


In a Journal note of January 27th we recorded the 
decision of the Federation of British Industries to 
continue the conversations between the Federation 
and the Reichsgruppe Industrie to enter on official 
negotiations with a view ‘to the further discussion of 
matters of common interest to the industries of the 
two countries. On Monday, February 13th, the 
names of the delegation which will leave for Germany 
next month were announced. It will be composed 
of Mr. Peter F. Bennett, the Chairman of the Federa- 
tion; Sir William Larke, Chairman of the F.B.I. 
Tariffs and Commercial Relations Committee ; Mr. 
Guy Locock, Director; Mr. R. Glenday, Economic 
Adviser; Mr. V. Watlington, Member of. Grand 
Council; Mr. C. F. I. Ramsden, Foreign Director ; 


in Germany. Mr. Peter Bennett has requested Sir 
William Larke, as the Chairman of the F.B.I. Com- 
mittee concerned, to be the official leader of the 
delegation, as Mr. Bennett himself may not be able 
to be present during the, whole period of the discus- 
sions. The object of the discussions will be to con- 
tinue, on a formal basis, the informal conversations 
which have already taken place between officials of 
the two organisations. It is proposed that a general 
discussion should take place with regard to the 
problems affecting Anglo-German trade relations, 
with special reference to competition in third markets. 
An examination will be made of the readiness of 
individual industries in both countries to enter into 
negotiations with regard to the settlement of any 
difficulties which may confront them. The Federa- 
tion feels that it must be recognised that practical 
progress is dependent upon the results of discussions 
between individual industries, and that naturally 
considerable preparation is needed before such indi- 
vidual industries are in a position to enter into nego- 
tiations for an actual agreement. It is hoped, how- 
ever, that it will be possible for the representatives 
of certain individual industries to accompany the 
F.B.I. official delegation with a view to meeting repre- 
sentatives of corresponding industries in Germany. 
One of the chief objects of the meeting between the 
two central bodies, which is expected to last for two 
or three days, is to make a survey of the industries 
which could usefully enter into contact, and to facili- 
tate the discussion between them of their particular 
problems at an early date. While the forthcoming 
meeting in Germany cannot arrive immediately at 
a comprehensive solution of all the problems that face 
British and German industry, it is hoped that a useful 
start will be made by bringing individual industries 
into contact, and by laying down a procedure which 
will enable this policy to be pursued energetically 
in future. 


National Planning for Industry 


In the course of an address to the Plastics Group of 
the Society of Chemical Industry, which took place 
at the Federation of British Industries on Wednesday, 
February 8th, Dr. Herbert Levinstein suggested the 
formation of a national planning committee to 
correlate the essential raw materials obtained from 
coal, timber, and agriculture. These, he said, would 
provide almost the whole range of materials neces- 
sary for the organic chemical industry, and were 
therefore of vital national importance. Dr. Levin- 
stein went on to show that such materials were 
common to a large group of industries and were com- 
paratively few in number. He argued that neither 
in peace nor in war could we afford to be dependent 
for them on imported supplies. Calcium carbide 
was such a basic material. We had unlimited supplies 
of coal and limestone, which, if manufactured into 
carbide, gave potentially an unlimited capacity for 
the manufacture of alcohol and a wide range of sub- 
stances obtained from alcohol and acetylene. At the 
present time we were covering our supplies of indus- 
trial alcohol by the fermentation of some 400,000 
tons per annum of molasses, all of which was im- 
ported. He regretted the fate of the Caledonian 
Power Bill, and said that in that scheme the “‘ battle 
of water power v. steam power” for the generation 
of the necessary electrical energy had sterilised action. 
The smaller Flintshire scheme was now being con- 
sidered, and if the facts were as they had been stated, 
then it would be prudent to hasten the promotion of 
that scheme and to widen its scope. With regard to 
benzol supplies, we were now using about 200,000 
tons annually for all purposes, including motor fuel. 
Present supplies could be increased, and up-to-date 
processes for the treatment of petroleum might also 
give added security. There was need for afforestation 
in this country to be treated as part of a national 
scheme of planning, interlocked with industry and 
agriculture. These matters were, he suggested, ripe 
for a fresh committee for national planning, the 
formation of which was long overdue. It should 
consult not only the Department of Scientific and 
Industrial Research and the large manufacturing con- 
cerns, but an able financier and people who could 
speak with knowledge of the chemical engineering 
profession and the plastics industry. A report on 
general lines, but clear enough to enable action to be 
taken in many directions could be quickly made, and 
the result of action taken on competent advice would 
be great. 


The Road Fund Report 


THE report on the administration of the Road Fund 
for the year ended March 31st, 1938, which was 
published on Monday, February 13th, shows that the 
sum -contributed. by the Fund towards highway 
expenditure during the year 1937-38 was about 
£19,000,000. Nearly half this sum was provided for 


while a similar amount was required for maintenance 
works and minor improvements. By the end of the 
year the commitments of the Fund were estimated 
at £54,762,000. Of this total, £50,000,000 was for 
improvements and new construction and £4,000,000 
for maintenance and minor improvement. In addi- 
tion, works of major improvement and new construc- 
tion on trunk roads estimated to cost approximately 
£4,500,000 were in hand on April Ist, 1937, and Local 
Authorities formally agreed during the year to execute 
for the Minister further schemes estimated to cost 
approximately £5,000,000. Initial steps were taken 
by the Ministry of Transport during 1937-38 to bring 
up to modern standards the 4500 miles of trunk roads 
transferred to the Minister at the beginning of the 
year under the Trunk Roads Act, 1936, and the work 
done and progress made are recorded in the report. 
Formal notice was. given by the Minister of his 
intention to build on the trunk road system seventy- 
five by-passes and diversions. A “ reconnaisance 
survey ” is being carried out by the Minister’s officers 
to determine how far the trunk roads can be increased 
to adequate dimensions along their existing align- 
ment, and how far the construction of new lengths 
of road is necessary. Schemes to the value of 
£129,500,000 had been submitted by highway autho- 
rities for the five years’ programme up to the end of 
March. Works approved in principle were estimated 
to cost £89,000,000, of which the Road Fund’s share 
is £51.740,000. 


Launch of the German Battleship 
* Bismarck ” 


On Tuesday, February 14th, there was launched 
from the yard of Blohm and Voss, at Hamburg, 
the first of Germany’s 35,000-ton battleships, which, 
in the presence of Herr Hitler and the leading members 
of the German Government, was named “ Bismarck ” 
by Frau von Loewenfeld, the grand-daughter of the 
Iron Chancellor. The “ Bismarck ”’ is of interest as 
being the largest battleship built in Germany. Her 
completion will, it is expected, take about two years. 
The second battleship of the same class is to be 
launched in May. There was a little hitch after the 
ship had been named as it was about three minutes 
before the huge hull began slowly to move down the 
launching ways. When she took the water she was 
caught by the wind and grounded slightly, providing 
a difficult task for the tugs to swing her round and 
tow her to her fitting-out berth. The new ship has 
a length of about 794ft. with a breadth of about 
118ft., and a mean draught of 26ft. She has triple 
screws and her propelling machinery has been 
designed to give her a high sea speed. The main 
armament comprises an arrangement of eight 15in. 
guns and twelve 5-9in. guns. Three of these battle- 
ships have been laid down, and a fourth is believed 
to be projected. The second battleship is under 
construction at the Wilhelmshaven Naval Yard, 
and the third ship at the Kiel Naval Yard. 


The Thames Conservancy Board 


AN interesting statement on the recent flooding in 
the Thames Valley was made by Captain Jocelyn 
Bray, the Chairman of the Thames Conservancy 
Board, at its meeting on Monday, February 13th. 
Comparing the flood with those of recent years, 
Captain Bray stated that its duration was much less, 
the river being at or above high bank level for three 
weeks only, compared with periods of six weeks 
in 1936 and two months in 1937. There was also a 
marked difference in the height of the flood levels in 
the upper reaches of the river compared with those 
in the lower reaches. In the main, this was caused 
by the lower rainfall in the south-eastern catchment 
area, and also to the heavy snow which fell chiefly 
in the upper and the middle districts. At Teddington 
the rate of the natural flow of the river had not 
exceeded the figure of 7000 million gallons daily, and 
the river levels up to Shepperton were compatible 
with that discharge. At points above Shepperton, 
however, characteristic rates of flow were of the 
order of 9000 million gallons at Teddington, while 
at Caversham even higher figures were recorded. 
Above Caversham the maximum levels which were 
recorded during last month were the highest since 
1933. Below that point down to Shepperton, how- 
ever, the maximum levels recorded were equal to or 
slightly lower than those of 1936, whilst below 
Shepperton the highest of the levels this year did 
not reach the levels recorded in the 1937 flood, which 
was the lowest of recent years. In the Thames basin 
the rainfall for the month of January was 5-26in., 
the highest total in the records of the Conservancy, 
covering a period of fifty-six years. The normal 
figure for January was 2-2lin. The high rainfalls 
of the past six months were, Captain Bray said, having 
a beneficial effect on the underground water supplies, 
but the total rainfall of the past year, including that 
of January, was still some 1- 13in. short of the normal 
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A History of Rotary 


No. VI 
(Continued from page 176, February 10th) 


1837: J. Woodhouse..—The machine _illus- 
trated in Fig. 34, an engraving reproduced from 
the Mechanic's Magazine of 1837, would scarcely 
be of sufficient interest for inclusion if it were not 
for some words used by the inventor in describing 
his machine which reveal something of the character 
of the rather dilettante people who, about this 
time, began to interest themselves in rotary 
machines. The engine, it will be seen, has a 
stationary steam stop with ports in its faces and 
two sliding abutments on the moving cylinder 
actuated by pins running in a suitably shaped 
channel. Apparently unnecessary and obstructive 








Swain Sc 


“THe ENGIncer” 


FIG. 34—WOODHOUSE, 1837 


links connect the pins to the surrounding gear 
wheel, which was to be attached to the cylinder 
and from which the power was to be taken. 
The inventor states: ‘‘ It may be objected that 
there wili be a waste of power occasioned by the 
machine being continually in force, but the inquiry 
at once suggests itself—will not the velocity 
be thereby augmented, and, if so, a grand purpose 
gained ? The expansion within a cylinder can 


only, after all, be a diminution of its power ; 
ergo, a machine that does not require such accom- 
modation to its defects may claim consideration 
for utility and even superiority for many pur- 
ses.” 
1838/7665 : 


Thomas Walker.—This gentleman 








“Tee Encineer’ 


Fic. 35—WALKER, 1837 


patented a very simple and ingenious rotary 
engine. The rotor was cylindrical and had cut 
in it a slot formed over 180 deg. as a right-hand 
square screw thread and over the remaining 
180 deg. as a similar left-hand thread. The 
slot was thus continuous round the rotor. This 
rotor was enclosed in a close-fitting cylinder which 
had a dividing plate, so placed that an abutment 
sliding in a slot within it rode also in the slot 
in the rotor. As the dividing plate was placed at 
right angles to the axis of the rotor, the abut- 
ment slid back"and forth in it as the rotor turned, 





Engines and Pumps 


and the spaces before the face of the abutment 
in the slot of the rotor on each side became 
alternately large and small, Steam was presumably 
supplied and exhausted through passages in the 
thickness of the dividing plate. 

As an alternative (Fig. 35), Walker suggested 
that the end walls of the cylinder be placed at 
an angle, and that the upright ition plate A 
should revolve, carrying a similar “ abutment ” 
B riding between the end walls of the cylinder. 
The arrangement is somewhat similar to that of 
Cameron’s engine invented in 1782. 

The chief defect in both these machines is 
the difficulty of packing the ends of the sliding 
abutment. For the ends must either be formed 
as parts of circles, in which case there is only 
line contact available to maintain the seal, or 
have loose hinged pieces flat on their outer sides 
to ride against the inclined surfaces against which 
they bear. To-day such a machine could be 
made as a pump, the curved ends of the abutment 
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was actually constructed, and put to work, and 
quite a large amount of information is available 
regarding it. It seems to have been one of the 
first rotary engines to achieve any d of 
success, but the manufacture of several other 
varieties was taken up by a number of firms at 
about this date. Probably increased ision 
in machining operations had reduced the difficulty 
of making the machines steam-tight, so that the 
prospects of a rotary engine were sufficiently 
promising to induce manufacturers to take up 
their production. Isaiah Davies, to quote from the 
Practical Mechanic’s Journal, was “ a thoroughly 
practical mechanic of Birmingham.” He was also 
concerned, as will be told later, in the development 
of a successful form of Roots blower, made in 
Birmingham by Mr. George Jones, of the Lionel 
Street Foundry, long before the similar machine 
was introduced into this country from America. 
The drawings reproduced from the Practical 
Mechanic’s Journal show the arrangement of 
an engine built about 1848. The design is simple. 
There is a cam-shaped piston on the moving 
cotor and a single sliding abutment, and 
two such chambers were arranged on the same 
shaft, 5in. in diameter. Three feathers carried 
each piston, which was sufficiently freely mounted 
thereon to centre itself in the working chamber, 
and the two pistons were 
at 180 deg. to each other. 
The cylinders had an 
interior diameter of 24in. 
and the cylindrical part 
of the rotor was I7in. 
in diameter. An annular 
passage, 3}in. wide, was 
thus left for the steam to 
act in. Each piston was 
13in. long and each 
cylinder 15in., and a plate 
was so arranged at the 
outer end of each cylin- 
der that it could be 
adjusted axially to take 
up wear. The abut- 
ments, l}in. thick and 
10}4in. deep, were operated 
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by means of cams and 
rollers from the main 
shaft by the mechanism 





indicated in Fig. 36. 





They were made of brass 











and a “ tongue ”’ pressed 
outwards by a_ spring 
maintained the steam- 


























tightness between the 
abutment and the rotor. 

















The head of the piston 
had a similar packing 
piece fitted in a groove, 











pressed outwards by a 
blade spring into con- 
tact with the  cylin- 
der. 


























Steam was admitted 
and exhausted through 
passages in the abut- 
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ment. Before reaching 
the ports admitting it to 
e=4-- the abutment passage, 
the live steam was 
required to pass through a 
\ simple slide valve very 
similar to that in use on 
ordinary reciprocating 
engines. This valve could 
be used both as a throttle 
and a reversing valve, 
needing only to be shifted 
a aside to reverse the ports. 
S It will be observed that 
whenever the abutment 
was lifted to allow the 
piston to pass the supply 
of steam was shut off. 
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and the slot in the rotor being formed so accurately 
that the line contact would be sufficiently close 
to prevent undue leakage. But such precision 
was probably beyond the powers of the average 
mechanic of 1838. 

1844/10,161: Isaiah Davies.*—At least one 
example of the machine about to be described 


10; Practical 








2 Mechanic’s Magazine, 1849, Vol. L, p. 





! Mechanic’s Magazine, 1837, Vol. XX VII, pp. 241, 242, 


Mechanic’s Journal, Vol. T, 1848, p. 249. 


R This machine had, in 
1849, been at work twelve 
months driving the 
wire drawing and _ solid- 

headed pin works of Edelston and Williams, of 

George Street, Birmingham. According to the 

Practical Mechanic’s Journal, it was required to 

run ten hours daily and during the period it had 

been at work it had not been responsible for a 

single minute’s delay. The steam pressure was 

224 lb. per square inch, and there is no mention 

of a condenser. The main shaft was 6ft. 6in. 

long, 5in, diameter at the pistons, and 3¢in, 
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diameter outside the tals. Extra 
shafts coupled on at each end extended the length 
to 17ft. On one end there were keyed two pulleys, 
Yin. by 3ft. diameter and 6in. by 3ft. diameter, 
driving a number of pin-heading machines through 
an 8in. belt, and working a set of scouring machines 
through a 5in. belt respectively. At the other 
end there was a 7ft. 6in. fly-wheel, weighing 
19 cwt. and an excentric working a cold water 
plunger, 2in.~diameter and 44in. stroke. In 
addition, a long line of shafting working wire- 
drawing blocks was driven from this end. 

One of the many reasons for the failure of 
rotary engines is well illustrated by this machine. 
It was claimed for them that they were much 
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simpler than conventional reciprocating engines. 
But observing the size and complexity of the 
gear necessary to operate the abutment and 
noting the heavy fly-wheel required to maintain 
an even torque, an unbiassed engineer even of 
Davies’ day would necessarily have remained 
unconvinced on that score. Inspecting thereafter 
the measures necessary to ensure that steam 
leakage was controlled, and comparing them 
mentally with the simple piston rings and glands 
of the reciprocating machine, and observing 
that no provision was made to make use of the 
expansion of the steam, and that to make that pro- 
vision a further complication of the mechanism 
would be necessary, he was more likely to go away 
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convinced of the superiority of the reciprocator 
than favourably disposed towards the rotary. 

The results of a test carried out with a friction 
brake on Davies’ machine are given in the Practical 
Mechanic’s Journal. Two cast iron friction 
pulleys were keyed to the main shaft. Each had 
a diameter of 17}in. and a surface width of 6in. 
They were embraced by levers 7ft. 6in. long, 
restrained from lifting by spring balances. When 
the machine was running at its normal speed of 
about 70 r.p.m., each 10 lb. of pressure at the end 
of one of the levers thus showed the development 
of 1 H.P. During the test, which continued 
from half-past ten till one o’clock, the combined 
load indicated by the balances amounted to 113 lb. 


power works out at 11-912, “ or, in round numbers, 
12 H.P. nearly.”’ Coal slack was burnt and care- 
fully weighed. During the test 2 cwt. was con- 
sumed, and the fire was better at one o'clock 
than when starting the test. The weight of coal 
used was thus less than 8 cwt. per ten-hour day, 
and the output being 12 H.P., the coal consump- 
tion works out at 7-4 lb. per horse-power-hour. 
The coal is stated to have been the smallest 
description of slack at 5s. per ton, and capable 
of evaporating only 8-06 lb. of water per pound. 
The results of this test are not exactly favourable 
to the engine. Assuming there was no steam 
leakage and that the figure for evaporation is 
that corresponding to the steam pressure condi- 
tions, and not from and at 212 deg. Fah.; and 
assuming further that the actual pressure within 
the cylinders was rather less than 20 lb. per square 
inch after passing the throttle valve, the calculated 
horse-power works out at nearly 29 H.P., more 
than twice the brake horse-power.* This figure, 
however, gives too low an impression of the 
mechanical efficiency; the steam leakage was 
probably high and the back pressure may. also 
have been high. Nevertheless, it seems hardly 
likely that the mechanical efficiency much exceeded 
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50 per cent., and a large proportion of the power 
must have been absorbed in overcoming the 
friction at the packed surfaces. 
In a machine constructed during 1849 two 
pistons were placed on each rotor, and there 
were two abutments in each cylinder. The cam 
mechanism for operating the abutments was 
further developed and linked with the throttle 
valve to permit the expansion of the steam to be 
used. 
1860/836: Richard A. Jefferson and Matthew 
Jefferson.—The arrangement shown in Fig. 37 was 
proposed by these gentlemen; it was a totally 
impractical machine in which abutments A were 
swung, fan-wise, from the sides to meet at the centre 
of the annulus. The rotor is stationary and carries 
the piston; the fan-like abutments are moved 
on each side by two twisted guide rings B, so 
that as the cylinder revolves the abutments will 
be swung in and out. 

1873/4292 : Johnson.—In article No. IV it was 
said to be nearly essential to have one more abut- 
ment than pistons and to arrange the inlet and 
outlet ports about the piston in order to obtain a 
constant delivery characteristic. In the machine 





* Coal used perhour ... ... ... ... «. 0-8 ewt. 
Evaporation at 20 Ib. per sq. in. ... ... 8-06]b. per Ib 
of coal 
Total evaporation perhour ... ... .... 725Ib. 
Volume per Ib. of steam at 20Ib. per 
OG Mss okay awe © phd ao 36"| aap 1 ow < Pe  ee OU 
Total volume per hour ... ... ... ... 8850 cub. ft. 
Volume of annulus of engine cylinder ...__ 1-52 cub. ft. 


Swept volume (two cylinders) per hour at 
70 r.p.m.... 


Pint ake: ovee hese Cicee uae. 5 Ta pOOw OU a 
Useful proportion of stroke, 8850+ 12,600 0-7 








Allowing 0-612 H.P. for the additional loading 








due to the weights of the levers, the brake horse-| patented by Johnson, and usually known as 


Baker’s blower, a constant delivery is ingeniously 
attained without abiding by that rule. The rotor, 
Fig. 38, carries two narrow blades and there are 
two rotary abutments, so geared to the rotor that 
they turn twice as fast. In the position shown in 
the drawing the leading blade has completely 
entered one of the abutments ; it is “ squeezing ”’ 
against the second abutment so that the fluid 
displaced passes over its head to the discharge 
port. With a slight further rotation the back 
edge A of the first abutment will come into contact 
with the rotor and the second blade on the rotor 
will then maintain the delivery. After a further 
small rotation the leading edge B of the other 
abutment will leave the rotor and the leading 
blade will start to enter its slot. Whatever the 
relative positions of blades and abutments, 
delivery is maintained. As a pump or a blower the 
machine is satisfactory on theoretical, if not 
practical, grounds. But it would be less suitable 
as a compressor, as a certain amount of fluid is 
transferred at each revolution through the abut- 
ments to the suction side, producing an effect 
exactly similar to that of excessive clearance 
volume in a reciprocating compressor. 

1874/2962 : Sudlow.?—At the Peel Park Exhibi- 








Swain Sc 


DLOW, 1874 


tion, Glasgow, of 1874, a rotary engine (Fig. 39), 
very much like the Davies engine already described, 
was exhibited by a Mr. W. E. Sudlow. The 
machine was intended to run at 140 r.p.m., and 
had five cylinders each 12in. diameter, but no 
test results seem to have been available. The 
general arrangement of each cylinder of the 
engine will be clear from the accompanying 
drawings. The chief interest lies in the operation 
of the control valves and of the abutment. Steam 
was admitted through a double beat valve under 
the control of a governor, which varied the cut-off 
according to the demand for power. The abutment 
B of each cylinder was forced into contact with 
the rotor by steam pressure acting immediately 
above it in the space shown. It is said that it 
was also raised and lowered by steam pressure. 
There was, it will be seen, a short piston fixed 
to the abutment through the medium of a rather 
stout piston-rod.. Beside the cylinder in which 
this piston worked, there was a valve chest having 
a slide valve actuated by an excentric gear from 
the main shaft. Assuming the drawing to be 
correct, it is, however, difficult to understand the 
exact working of the abutment. No means for 
introducing steam into the main working cylinder 
of the engine is shown, and it is possible it passed 
thither from the space above the abutment. 
Packing at the ends against leakage consisted 
of discs fitted to the main shaft, but to judge 
from the drawing, no packing was provided at 
the end of the abutment. 

1881/3920: Hodson.s—At an engineering exhi- 

bition in the Agricultural Hall in November, 1880, 

there was exhibited by Mr. Norwood Earle, of 
80, Cannon Street, a high-speed rotary engine of 
a kind frequently invented before. It had a cam- 

like piston mounted on the moving rotor and a 

hinged abutment A (Fig. 40) operated by the piston 

and so arranged that when completely lifted it 





8 Tus Bnetveer, Vol. XXXVII, p. 133. 
4 Tux Enarerr, Vol. L, p. 417 ; 


Engineering, Vol. XXXIV. 





Piston area per cylinder ... 45-5 sq. in. 
MORE THAUOS 2 ie: tug: che Reeecj seas) ove, LOR 
Torque per cylinder (steam pressure, 
20 Ib. per 9q. im.) 03. ...55) see, cee, +e 1650 Ib. ft. 
2%. 70. (1550 x 2). 0:7 : 
Horse-power, 33,000 ... 28-8 HP. 
Alternatively : 
Useful proportion of stroke (say) ... 0-5 
Horse-power ...0 «0. wee ie ee ee | 20°56 HP. 
Steam ‘cake, 8850-6300 ... 2550 cub. ft. per 
hour 


p. 159. 
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shut off the supply of steam to the chamber. Two 
such pistons were mounted on a common rotor. 
Steam was supplied to each cylinder through a 
rocking valve, operated from an excentric on 
the rotor shaft, and this valve was so arranged as 
to cut off the supply when the piston had advanced 
a little further than it is shown in the drawing, so 
that expansion could be employed. Exhaust took 
place through the passage C. 

For purposes of packing, the piston carried in ‘its 
head a phosphor bronze strip. “One of the 
features of this engine,” according to THE ENGI- 
NEER, “ is an absence of other than metallic pack- 
ing, glands and stuffing-boxes being dispensed 
with ; the rotating shaft bearings in the cylinder 
covers are kept steam-tight by the pistons 
working against them. In the metallic packing 
at the diaphragm ends and on the top allowance 
for wear is made.. This, however it is stated, 
experience exteriding over a long time shows to be 
very small. We are informed that the durability 
of the engine has been thoroughly tested by numer- 
ous trials extending over four years, and that 
ventilating fans fitted upon the Admiralty Pier at 
Dover in connection with the machinery for turning 
the turrets upon which will be mounted 80-ton 
guns for the protection of Dover harbour are driven 
by these rotary engines.” 

1891/17,696: A. F. G. Brown.8—In 1891 Pro- 
fessor Jamieson, M. Inst.C.E., F.R.S., of the 
Glasgow and West of Scotland Technical College, 
read a paper descriptive of a rotary engine invented 
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by Mr. A. F. G. Brown, of which several experi- 
mental examples were certainly made. 
manufacture was entrusted to John Lang and 
Sons, of Johnstone, the well-known machine tool 
makers, and the paper was concerned also in giving 
details of a number of tests of the engines which 
had been carried out. At the time the paper was 
read, another machine was under construction by 
Matthew Paul and Co., of Dumbarton. We have 
had the good fortune to be provided by Sir William 
Lang with some excellent drawings of the machine. 
These drawings were made by Sir William himself 
as a young man, and Fig. 41 has been constructed 
from them. They bear witness to Sir William’s 
skill as a draughtsman. 

The design—Fig. 41—shows much greater 
“ maturity ”’ than those which have so far been 
dealt with, but, though the engine certainly gave 
encouraging results, it only demonstrated that the 
rotary principle leads, in fact, to no real simplifica- 
tion as compared with the reciprocator, and intro- 
duces a number of defects. The cylinder is com- 
pletely enclosed in steam and exhaust jackets. 
There is a single rather curiously shaped piston P ; 
two swinging abutments which act also as exhaust 
valves, having passages formed in them for the 
purpose, as shown dotted ; and two semi-rotary 
or rotary steam valves V, driven by excentrics 
or gears from the main shaft. The abutments are 
so formed that when pressed right back—they are 
lifted by the piston—they close off entirely the 
passage from the steam valves. They trapped in 
the space around the valves a certain amount of 
steam which cushioned their seating and forced 
them out again when the piston had passed. The 
piston was packed at its outer end and its sides 
by gun metal strips forced out by spiral springs. 
The side and end packings checked into each other. 
In order to make the wear uniform on the side 
packing strips, the spiral springs were made pro- 
portionately shorter the further ‘they were from 





5 Institution of Engineers and Shipbuilders in Scotland, 
** Proc.,”’ 1891-92, p. 38. 


Their} 





the centre of the shaft, and since each of these|to observe that between 1874, when Sudlow’s 


springs was contained in the same length of hole, 
their outward pressure on the strip was inversely 
proportional to their radial distance from the 
centre of the shaft. This is a most ingenious 
arrangement, but it has the obvious disadvantage 
that as the springs at the outer end must be strong 
enough to hold the strips against the steam pres- 
sure, those at the inner end must be stronger still, 
so that considerable friction must have been 
created. The swinging abutments and semi-rotary 
or rotary valves appear to have been ground to 
their seats and no packing was inserted at the ends 
of the abutments. 

In a machine of which some test results are 
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engine wasj exhibited, and 1891 the speed 
capabilities of rotary engines became realised. 
Sudlow’s, it vill be recalled, ran at only 140 r.p.m. 
The power given out by the engine as measured 
by a brake rose from 19-58 to 22-39 B.H.P. as the 
test run continued. Indicator diagrams were 
taken, but it proved impossible to obtain them at 
the full speed, and Professor Jamieson had to be 
content with cards at 200 r.p.m. Those cards are 
not reproduced, as they suffered damaging criticism 
during the discussion from Professor Barr, and are 
of doubtful value unless the whole of Professors 
Jamieson’s and Barr’s remarks regarding them are 
studied at a length unreasonably long for inclusion 
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available the diameter of the cylinder was 10}in., 
its length 83in., and its volume 746-9 cubic inches ; 
the cross-sectional area of the piston was 40-5 
square inches, its length corresponded with that 
of the cylinder, and its volume at 349-3 cubic 
inches was nearly half that of the cylinder. Tests 
were carried out on May 27th and June 4th, 1891. 
The steam pressure was 90 Ib. to 100 Ib. per square 
inch and the running speed 570-590 r.p.m., as 


Test of Brown’s Engine, May 27th, 1891. 


























No. of Boiler | Net brake 
reading.*| Time. | pressure. load. R.p.m. | B.H.P 
p-m. | Lb./sq. in. Lb. 
1 2.30 93 90 560 19-58 
5 3.30 93 92 580 20-73 
9 4.30 — 92 570 20-38 
13 5.30 96 96 580 21-64 
17 6.30 93 94 570 20-82 
20 7.15 98 93 590 21-32 
Meanst _ 95 93-2 574-5 20-874 
Lb. 
Total feed water in five hours Jatt cht 3948-5 
feed water per B.H.P. hour athe. «ele 37-9 
oe os | eee ee 31-47 


* The original table includes twenty readings at fifteen- 
minute intervals. 
+t Means of twenty readings. 


shown in the accompanying table. It is interesting 


in such a survey as this. It must suffice that on the 
basis of these cards when the B.H.P. was 20-874, 
the mechanical efficiency was worked out to be 
82-8 per cent. The steam used was 37-9 lb. per 
B.H.P. hour during the test, and, as Professor 
Jamieson mentioned in the discussion, was later 
found to be 33 lb. per B.H.P. hour when certain 
adjustments had been made to the engine. No 
condenser was used and the consumption was 
found by measuring the feed to the boiler. 

Professor Jamieson claimed for the engine that it 
provided an early cut-off, that the clearance space 
was small, that the machine was properly jacketed, 
that compounding was easily possible, that the 
piston packing strips would wear uniformly, and 
that such a high speed and economy had not been 
reached by any other rotary or even by a simple 
non - condensing, non - compound reciprocating 
engine. 

Despite these advantages, so confidently put 
forward, and despite the experience of the engine 
builders who had now become responsible, we 
have been able to find nothing further to add 
to this account. Nor, frankly, did we much expect 
to be able to do so. 

(To be continued.) 
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Buimipinc RESEARCH 


Utilisation of Blast-furnace Slag—A _ report 
dealing with the work carried out in co-operation 
with the British Iron and Steel Federation and 
Holland and Hannen and Cubitts, Ltd., on the 
suitability of foamed slag as a lightweight aggregate 
for concrete has been published by the Iron and 
Steel Institute. As indicated in the last report, the 
work on blast-furnace slags is now being concen- 
trated on air-cooled slags as heavy aggregates for 
concrete, with particular reference to the develop- 
ment of specification tests. 

* Excerpts from the Report for the Year 1937-38 of the 


Department of Scientific and Industrial Research : His Majesty’s 
Stationery Office, Price 3s. net. 





Pile Driving.— Tests of the experimental 
hydraulic head cushion have been completed. 
The tests have shown that the basic scheme is 
sound and that such a hydraulic packing com- 
pares favourably with felt. packing on the pile head. 
The peak-stress indicator, an instrument for 
measuring the maximum head stress in a driven 
reinforced concrete pile, has been subjected to 
further tests under practical conditions, and, as a 
result, modifications have been introduced to 
improve its performance. The modified instrument 
measures head stress with a possible error of about 
10 per cent. 

Vibrated Concrete.—In further work undertaken 
jointly with the Institution of Civil Engineers and 








meemamncooreremmenr pester: 











PMNS Cae Oe 


Navoaetd Go onasknee eae eed 














aR I 


Fes. 17, 1939 


THE ENGINEER 





209 








the Institution of Structural Engineers on the pro- 
perties of vibrated concrete, attention has been 
particularly directed to the effect: of changing the 
cement content and the grading of the aggregate. 
It is now proposed to study vibration methods 
under actual field conditions. 

Soil Mechanics.—Arrangements are being made 
for the determination of the settlement of a number 
of similar buildings being erected by the War Office 
in different of the country. A valuable 
opportunity will thus be afforded for checking 
current methods of predicting, on the basis of 
laboratory tests of samples of the subsoil, the 
settlement that will take place and of further 
developing the general subject. A good deal of 
work has also been done on the stability of earth 
slopes in connection with some practical cases 
for which facilities for investigation were provided. 

Bridge Tests.—Twelve bridges in all have now 
been tested in connection with the investigations 
into the strength of existing road bridges being 
undertaken for the Ministry of Transport. 


Roap RESEARCH 


Soil Mechanics.—Reference was made in the 
last report to the intention to form a soil mechanics 
section at the Road Research Laboratory to study 
special problems associated with road construction. 
With the formation of this section, the oppor- 
tunity was taken to review the whole position of 
research on earthworks and foundations in relation 
to roads. As a result, it was decided to concen- 
trate attention in the first place on three problems 
of particular practical importance, concerned 
principally with embankment construction, the 
behaviour of soils under concrete slabs, and soil 
surveys prior to construction, It is becoming 
increasingly apparent that improvements in 
methods of construction will depend to a large 
extent upon an understanding of the properties 
of the soil supporting the road slab. For this 
reason considerable importance is attached to the 
work in progress. 

Concrete.—The investigation of stresses in con- 
crete road slabs has been continued. In its present 
form the work consists of experimental and mathe- 
matical analyses of the separate factors which 
produce stresses, the more important of which are 
traffic, subgrade resistance, warping, and joint 
design. The developments in concrete road- 
making machinery, both at home and abroad, have 
been closely followed, and, in collaboration with 
the Ministry of Transport, experiments and trials 
have been made in the use of certain machines 
available in this country. 

Bituminous Surfacings.—Forty-four sections of 
bituminous surfacings have been laid on a portion 
of the Colnbrook By-pass, close to the Road 
Research Laboratory, and identical surfacings are 
being tested on the road machine. As there are 
several ways in which a surfacing may fail, and as, 
moreover, it is desired to compare very closely the 
gradual changes of the two sets of surfacings, 
several methods are being used to observe and 
measure the ive changes which occur. 
These include photographs, texture prints, sand- 
patch measurements of surface roughness, measure- 
ment of the position of individual stones to detect 
any horizontal creeping of the carpets, transverse 
and longitudinal profile measurements, the weigh- 
ing of loose stones, measurements of surface area, 
and sand content of pot-holes, and measurements of 
““fatted up ” areas on surface dressings. Standard 
laboratory tests are also carried out, both on the 
materials used in the construction of the carpets 
and on samples cut from the finished surfacings. 
Traffic and weather conditions on the public road 
are also being closely observed. An automatic 
census of traffic is made with an axle counter 
devised at the Laboratory ; a “ camera obscura ” 
is employed to determine the transverse distribu- 
tion of traffic ; and the “ wet road clock ”’ is used 
to give a continuous record of the periods when the 
road is surface wet and when surface dry. 

Skidding—The results of measurements of 
“sideway force coefficients” and of “ braking 
force coefficients ’’ have made it possible to formu- 
late certain laws of road friction and to derive 
therefrom a ‘“‘ model Jaw ” which would enable the 
most important of the factors affecting the skidding 
of a vehicle to be studied by means of models. 
On the experimental side, arrangements have been 
made to extend skidding tests on roads to speeds 
in excess of 50 m.p.h., the limit for the standard 
motor cycle machine ; an apparatus towed by car 
has been assembled for testing at speeds up to 
75 m.p.h. Investigations on the pressure exerted 
by pneumatic tyres on road surfaces have also 


standing of skidding phenomena. It has been 
found that local pressures on small projections 
may amount to many hundreds of pounds per 
square inch and that the intensity of pressure 
depends to a marked extent upon temperature. 
It seems probable that changes in the physical pro- 
perties of tyres are responsible for a great part of 
the large seasonal variations which are known to 
oceur in the skidding characteristics of road 
surfaces. 

Wheel Impact.—The study of impact forces 
between a vehicle and the road which has been 
carried out over a number of years on behalf of 
the Road Research Board at the National Physical 
Laboratory, has led to important results during 
the year. As a result of mathematical research, 
confirmed by experiment, it now appears possible, 
even in the complicated case of the rear axles of 
a six-wheeler, to predict, from a knowledge of the 
road contours and the vehicle characteristics, the 
forces that will be imposed on the road. 


METALLURGICAL RESEARCH 


Behaviour of Materials at High Temperatures.— 
The mode of deformation of a number of materials 
is being studied in the vacuum creep units at 
various temperatures within the range 300 deg. 
to 1000 deg. Cent. These materials consist of a 
series of high-carbon steels, which have been 
studied in the ferritic condition at low tempera- 
tures and in the austenitic range at higher tempera- 
tures. The incidence of graphitisation, spheroidi- 
sation, and the alteration in the lamellar character 
of the pearlite are changes receiving particular 
attention. ‘The work on pure iron is now well 
advanced and work on a high-purity iron-carbon 
alloy is proceeding. An investigation into the 
range of existence of intercrystalline and trans- 
crystalline fractures in iron and steel has been 
commenced on a low carbon-molybdenum steel. 
Earlier work on this subject has shown that certain 
materials, particularly those stiffened by alloying 
elements to resist creep at high temperatures, 
may develop intercrystalline failure after exposure 
at high temperature, whereas transcrystalline 
rupture occurs at low temperatures. Further work 
consists of a study of the inter-relation of age 
hardening and creep performance. The investiga- 
tion of the copper-nickel-silicon alloy is now well 
advanced, and that of the age-hardening alumi- 
nium alloy has been begun. 

Further attention has been given to the study 
of the influence of initial conditions on the creep 
behaviour of a low-carbon and a molybdenum 
steel. The work so far undertaken has included 
an examination of the behaviour of the steels in 
various cast and forged conditions, of the effects 
of varying the heat treatment temperatures, of 
hot and cold working, and of carbide spheroidisa- 
tion. In each case the microstructure of the 
material has been examined and correlated with the 
creep properties. The most significant effects so 
far noticed include the sensitivity of the molyb- 
denum steel to heat treatment temperature. It 
has also been found that for both materials in the 
hot-rolled condition the relatively large amount 
of creep in the early stages of a test may be reduced 
by giving the steel slight further rolling at the 
test temperature. Work is in progress to determine 
by how much the creep resistance is likely to be 
reduced by carbide spheroidisation during pro- 
longed exposure to working temperatures. Further 
work is in hand to discover the reason for the 
occurrence of abnormally rapid creep in certain 
carbon steels. 

A series of creep tests has been carried out at 
455 deg. Cent. on tubular specimens of a low carbon 
steel subjected variously to pure tension, pure 
torsion, and combinations of tension and torsion 
stresses. Measurements of axial and circumfer- 
ential creep have been made at 5, 10, 25, and 150 
hours in each test, and from them the principal 
creep rates have been calculated. The ratios of 
the tension and torsion stresses for a given prin- 
cipal creep rate to the corresponding stresses in 
pure tension are used as a criterion of performance. 
The experimental data will afford means of deter- 
mining which of various theories of creep under 
combined stress most nearly represents the per- 
formance of the steel under test. Analysis of the 
results is in hand. The work will be extended to 
include tests at higher temperatures and on other 
materials. 

The study of creep recovery has been continued 
with particular attention to the behaviour of a 
low-carbon steel. During the creep test redistribu- 
tion of stress amongst individual crystal grains of 
a material is taking place, and this involves the 
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which strains are released during recovery. Experi- 
mental work has been in progress for the purpose 
of determining the effect on recovery of the follow- 
ing factors :—The stress, temperature, strain, and 
duration of a creep test made prior to the removal 
of stress and the beginning of recovery. The work 
is approaching a stage at which an initial report 
can be made. 

Magnesium Alloys.—The study of the mechanical 
treatment giving the best. results with forged mag- 
nesium alloys has been continued and extended to 
a number of new compositions, and has alsoincluded 
rolled materials. A report on this work is in course 
of preparation. Attention has been given to alloys 
retaining sufficient strength at high temperatures 
to allow of their use in hot situations. The work 
on the constitution of the ternary alloys of mag- 
nesium, aluminium, and silver has been completed, 
and a report is being prepared. 

Cracking of Boiler Plates.—Further experiments 
at high temperatures have been made with small 
thin-walled steel cylinders under tension, contain- 
ing sodium hydroxide solution. An apparatus 
has been constructed in which the specimens are 
exposed to the action of solutions in a silver-lined 
high-pressure steel tube, and this work is now in 
progress. 

Internal Stress.—Experiments on the determina- 
tion of internal stress were started on behalf of the 
Metallurgy Research Board at the Research 
Department, Woolwich, in 1937. They have been 
concerned in the first place with the application of 
the ring method to thick-walled hollow cylinders 
overstrained by internal hydraulic pressure. As 
originally devised by Kalakoutsky, the ring method 
was used to measure radial and circumferential 
stresses by turning a set of concentric rings from 
the end of the cylinder and determining the change 
in dimensions of the rings on release from the 
cylinder wall. In the application of the method 
at the Research Department, Woolwich, small 
Brinell impressions are made along two perpendi- 
cular diameters on the polished face of a dise cut 
from the cylinder. The diameters of the impres- 
sions are accurately measured, then rings contain- 
ing the impressions are cut from the disc and the 
diameters again measured. From the results thus 
obtained the residual stresses are calculated. The 
method has been applied to several cylinders of 
different dimensions, and curves showing the varia- 
tion in residual stress through the cylinder walls 
have been plotted. The effect of machining and 
reheating have also been studied. 


Water PoLLuTION RESEARCH 


Base-exchange Process of Water Softening.— 
During the past year further experiments have 
been carried out at the Chemical Research Labo- 
ratory on the treatment of British clays with the 
object of obtaining products with a high base- 
exchange value and suitable for softening water. 
These experiments, however, have not led to a 
product equal to that obtained from yellow fuller’s 
earth. The blue variety of fuller’s earth, when 
baked at 550 deg. to 600 deg. Cent., gave a product 
with a high base-exchange value, but the particles 
soon broke down to powder when used for softening 
water. Preliminary treatment of blue fuller’s 
earth with hydrochloric acid before baking at 
about 600 deg. Cent., gave a material which was 
more robust, but its base-exchange value was low. 
In some experiments the clays were first treated 
with sulphuric acid instead of with hydrochloric 
acid, but the products were not entirely satis- 
factory. 

Exchange Properties of Synthetic Resins.—Refer- 
ences have been made in previous reports to the 
experiments at the Chemical Research Laboratory, 
which showed that many synthetic resins prepared 
from phenolic substances and tannins possess 
base-exchange properties and that resins prepared 
from certain aromatic bases possess acid-exchange 
properties. By treating hard water first with a 
base-exchange resin and then with an acid- 
exchange resin the salts dissolved in the water 
can be removed. Several firms in different parts 
of the world have for some time been carrying out 
experiments with a view to ascertaining the com- 
mercial possibilities of the processes, which have 
been protected by patents. The exchange values 
of the resins are dependent not only on the sub- 
stances from which they are obtained, but also on 
the relative quantities of the ingredients and other 
conditions of preparation. Quebracho tannin 
resins with the highest base-exchange values are 
slightly soluble in water. This is an important 
point if it is proposed to use the resins for the treat- 
ment of water for drinking. Experiments have 
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ratory therefore to determine the extent to which 
several typical resins may cause contamination of 
-water. It has been found that distilled water may 
take up organic matter from freshly prepared resins. 
The soluble matter can be removed from some of 
the resins, however, by extraction several times 
with hot water. 

Contamination of Water by Lead—The method 
previously devised for determining the average 
concentration of lead in the drinking and cooling 
water withdrawn from household supply services 
during periods of several weeks has now been sub- 
mitted to a large number of tests on seventeen 
services in different parts of England and Scotland. 
The concentration of lead in water from service 
pipes is dependent on the character of the water, 
the length and disposition of the lead pipe through 
which the water flows, the rate of flow, and other 
conditions, which may vary considerably. Large 
differences in the results of determinations of con- 
centrations of lead may, in consequence, be 
obtained. For example, the results of three tests, 
each extending over a period of eight or nine weeks, 
of the water from one service pipe, were 0-009, 
0-005, and 0-015 part of lead per million parts of 
water. These are small concentrations. Four 
similar tests on water from a service pipe in a 
district supplied by another undertaking gave 
concentrations of lead ranging from 0-09 to 0-53 
part per million. An average concentration of 
0-5. part per million over a period of two or three 
months is undesirably high. Several methods of 
treatment of waters with the object of reducing 
their action on mains and service pipes of iron, steel, 
lead, and other materials are in operation at the 
works of various water supply undertakings. In 
general, these methods aim at reducing the acidity 
or increasing the alkalinity of the water. At some 
works, alkalis such as lime, calcium carbonate, and 
soda are added to the water in controlled quan- 
tities ; at other works the water is passed through 
filters containing graded pieces of limestone, marble 
or magnesite. Several installations of filters con- 
taining limestone chippings have been visited, and 
experiments are in p with the object of 
ascertaining the effect of this method of treatment 
in reducing the action of certain waters on lead. 


LUBRICATION RESEARCH 

Four-ball High-pressure Testing Apparatus—IiIn 
further work with this apparatus it has been found 
that the sulphur-lead soap extreme-pressure lubri- 
cants now being marketed behave differently from 
the early ones. Instead of a breakdown at a definite 
load, with a sudden increase in wear, they give a 
mild breakdown with slight wear at relatively low 
loads, and a progressively greater wear as the load 
is increased ; however, they carry extremely high 
loads without the welding seizure, previously 
found, occurring. The large number of mineral 
oils which have now been tested show considerable 
differences of behaviour. With a view to throwing 
light on the fundamental nature of wear and 
seizure, some tests have been made with thin 
liquids like water and petrol; whereas, in con- 
trast with ordinary lubricants, the friction rises 
immediately, even at low loads, and there is no 
subsequent fall to a “‘ recovery” condition, the 
wear is less in the one minute of the test than when 
seizure occurs with mineral oils at corresponding 
loads. These tests are being continued with a 
series of pure chemical substances. Typical lubri- 
cants have also been tested with bronze balls. 
While the behaviour is in a number of respects 
similar to that with steel balls, in others there are 
interesting differences. With a steel ball rotating 
on three bronze balls, no seizure occurs with a 
mineral oil, even up to the highest loads of the 
apparatus. With petrol a similar low wear is 
obtained, but seizure eventually occurs at high 
load ; with water the wear is much higher at all 
loads. Experiments are being carried out at con- 
tinuously increasing loads, and at several operating 
speeds of the machine. 

Physical Properties of Surfaces—A detailed 
analysis of the friction between moving metals 
has been carried out at Cambridge, and experi- 
ments show that the frictional force does not 
remain constant during sliding; the motion pro- 
ceeds in jerks, and violent fluctuations occur in 
the friction. Earlier experiments have shown 
that the local surface temperature of the moving 
metals may be high and have demonstrated the 
importance of the relative melting point of the 
metals. An analysis of the surface temperature 
shows that this, too, is fluctuating during sliding. 
Experiment shows that the sliding may be of three 
distinct types, which depend upon the relative 
melting point and physicai properties of the 
metals. Even though solids are ground flat and 





carefully polished, irregularities are still present 
on the surface. The solids will be supported on 
these irregularities, so that the area of intimate 
contact between surfaces must be much less than 
the apparent area. Experiments with stationary 
surfaces show that the area of intimate contact 
is indeed very small. Although the stresses may 
cause elastic deformation in the bulk of the metal, 
the experiments suggest that the irregularities on 
which the bodies are supported are crushed down 
until their cross section is sufficient to enable them 
to support the applied load. Measurements made 
with moving surfaces show that the area of con- 
tact is not constant, but is fluctuating rapidly 
during sliding. A detailed analysis shows a remark- 
able correlation between these fluctuations and 
the frictional and temperature changes described 
above. The behaviour depends upon the relative 
physical properties of the sliding metals. 

These observations have an important bearing 
on the theory of kinetic friction and lubrication. 
Earlier theories have assumed _ that sliding is con- 
tinuous and that only the surface atoms of the solid 
are involved. The frictional effects are not confined 
to the surface, the sliding causes a permanent 
deformation of the solid which extends to a great 
depth and the friction is also dependent on the 
bulk properties of the solids. The sliding is not 
continuous ; an intermittent clutching and break- 
ing away occurs. This work suggests that the 
kinetic friction. between moving metals is due to 





the formation of local metallic junctions between 
the metals. The size of these junctions is probably 
great compared with the dimensions of a molecule 
and their subsequent breaking causes a large scale 
tearing and deformation. The exact behaviour 
depends upon the relative physical properties of 
the metals. 

It is clear from the results of the investigation 
that when metals slide under actual working con- 
ditions the friction and wear will be less if the 
physical properties, particularly the melting points 
of the two metals, are different. If similar metals 
are slid together we may expect excessive wear 
and higher friction ; if they must be used they 
should be of some non-homogeneous alloy, since 
experiment shows that under these conditions the 
wear will be less serious. The fact that the real 
area of contact is so small also has important prac- 
tical implications. Even with lightly loaded sur- 
faces the local pressure may be sufficient to cause 
the flow of steel. When large surfaces are used, it 
does not necessarily mean that the real pressure 
is much less, but merely that the points of contact 
are more widely distributed. In this sense all 
boundary lubricants may be extreme-pressure 
lubricants. When very heavy loads are used (the 
so-called ‘‘extreme pressure”’ conditions) the 
frictional heat liberated and the local surface tem- 
perature are very high. ‘The extreme-pressure 
lubricants should perhaps be called ‘ extreme- 
temperature ’’ lubricants. 








Galveston’s New Causeway 
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ALVESTON, Texas, ranks next to the Port 
of New York in the value of its export trade. 

It occupies a part of the eastern end of Galveston 
Island, and Galveston Island parallels the main- 
land of Texas from which it lies offshore a distance 
of about 2 miles. In between the island and the 
adjacent coast there is an arm of Galveston Bay 
which is known as the West Bay—a body of com- 
paratively shallow water. Galveston Island extends 
from south-west to north-east, has a length of 
approximately 34 miles, and attains its maximum 
width of 24 miles a little to the southward of the 
city. The island is a sandy formation and low 
lying. Until some time after the beginning of 
the present century, the surface of the ground 
oceupied by the community nowhere rose more 
than 9ft. above sea level, and it is an astonishing 
fact that the flank of the city fronting the Gulf 
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of Mexico was not protected in any way from 
storm seas that might sweep in from that expanse 
of open water. Since the white man first estab- 
lished himself along the Gulf shores, the coast 
and extensive sections of a great region lying 
inland have been repeatedly exposed to tropical 
cyclones originating in the distant expanse of 
the Caribbean Sea. Those storms are commonly 
known as hurricanes. 

Galveston’s spectacular development has 
occurred within the last four decades and may 
not improperly be attributed to the lessons learned 
from an appalling disaster that came suddenly 
upon it in September of 1900, when the popula- 
tion had grown to 38,000. On the eighth day of 
the month mentioned, a tropical cyclone advanced 
upon the city, and the centre of that storm crossed 
Galveston Island but 20 miles to the west. Just 
before it was blown away, the wind-recording 
instrument in the local weather bureau registered 
a velocity of 75 miles an hour, and at the climax 
of the hurricane, the wind at Galveston is believed 





to have attained a velocity of 120 miles an hour. 
Incidentally, the storm tide mounted to l5ft. 
—13ft. above normal high water. When the 
winds dropped and the water subsided so that 
the survivors could venture out of the only build- 
ings still standing, they found that 6000 of their 
fellow citizens had perished, and that the property 
losses totalled quite 30,000,000 dollars. The 
city had been wrecked in large part by the high 
and storm-whipped waters that were driven 
completely across the island. At the same time, 
the four bridges connecting Galveston with the 
mainland at Virginia Point were either demolished 














METAL FORM FOR CAISSONS 


or rendered useless. Over those four timber 
structures five trunk railways, an electric inter- 
urban railway, and vehicular traffic moved to 
and fro between Galveston and the mainland 
across the West Bay. For a good many months 
afterwards, water transport was the only means 
by which people and commodities crossed the water 
ap. 

” Following the catastrophe a massive sea wall 
was built along the Gulf side of the city; the 
gradient of the ground area was raised to the 
level of the sea wall immediately behind that 
line of defence, and there was put in hand the 
construction of a single and much improved type 
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of causeway, to take the place of the four pre- 
viously existing bridges, and so designed that it 
could carry the tracks of the railways running 
into Galveston and provide, besides, a two-lane 
roadway for vehicular traffic. Subsequently, 
the sea wall was progressively extended along the 
Gulf flank of the island for a distance of 74 miles. 
That reinforced concrete structure has a trans- 
verse base spread of I6ft., a height of 17ft., and 
a top width of Aft. The wall is supported by 
four longitudinal lines of timber piles, and the 
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4500ft. long. The reinforced concrete central 
section was made up of twenty-eight concrete 
barrel arches, each of 70ft. span, with solid span- 
drels ; and where that section crossed the channel 
a draw span was installed having a clear way 
110ft. across. The dredged earth fill approach 
sections, with 2:1 slopes, rose from the water 
level, where their toes were confined between 
flanking concrete sheet piles fitted with concrete 
top wales. The paralleling lines of sheeting were 
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the wall and on to the paralleling boulevard, where 
the concrete slabs of the sidewalks and the paving 
of the roadway were torn up and shattered. Thanks 
to the regrading of the city, comparatively small 
damage was done to property, and the hurricane 
cost the lives of fewer than twenty people. But 
out in the West Bay the high tide and the wind- 
driven waves surged across the deck of the cause- 
way, and before the worst of the cyclone had passed 
the two earth fill approach sections of the causeway 
were totally destroyed—only the flanking lines of 
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ELEVATION AND PLAN OF BASCULE AND ADJOINING SPANS OF NEW CAUSEWAY 


seaward row is backed by a timber bulkhead, 
24ft. from top to bottom, built of 6in. by 12in. 
pine backed by 3in. by 12in. pine planks. The 
earth fill directly behind the sea wall has been 
extended inshore from time to time, and the ground 
level of a large part of Galveston has been brought 
up to and even above the level of the sea wall, 
thus presenting an effective barrier against the 
high water and the seas of a hurricane. To date, 
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SECTION THROUGH DECK AND PIERS 


the gradient elevation work and the sea wall 
represent a combined outlay of 13,000,000 dollars. 
The transbay causeway, completed in 1912, 
with sections of connecting highways, cost about 
3,000,000 dollars. 

The 1912 catiseway was a composite structure 
and was built with a concrete central section, 
2455ft. in length, and two adjoining earth fill 
approach sections. The one reaching to the main- 
land shore abutment was 3700ft. long and the one 
extending to the Galveston Island abutment was 


of protected steel rods. The concrete sheet piles 
were seated in the deeper stratum of firm clay 
that underlies the much softer clay and sand that 
form the upper bed-of the bay. The normal rise 
and fall of the tide is within a range of 2ft., and 
the deepest water in the middle of the bay is 13ft., 
where the crossing spans the Intra-Coastal Canal 
which has been dredged so as to ensure a low-water 
channel of not less than 9ft. As finished in 1912, 
the slopes of the earth fill sections were covered with 
concrete slabs that extended from the toes up to 
the line of the top kerbing. It will be understood 
from the foregoing description that the greater part 
of the West Bay was solidly obstructed by the 














CAISSON CUTTING EDGE BEING LOWERED 


8200ft. sections of the earth fill approaches, and 
the low arches of the reinforced concrete central 
section alone offered any passages for the move- 
ments of tidal currents or wind-driven water. The 
deck of the central section was placed at an 
elevation of approximately 17ft. above the datum 
of mean low tide. 

A practical test of Galveston’s sea wall and 
causeway occurred in the first half of August, 
1915, when another hurricane passed Galveston 
about 45 miles to the westward. The storm winds 
attained a maximum velocity of 81 miles an hour 
and the storm tide mounted to El. 12. The pound- 
ing seas virtually spent themselves against the 
sea wall, which successfully withstood the attack, 
although the heavy riprap at the base of the wall 
was extensively washed away and some of the big 
pieces of rock were carried up and over the top of 








concrete sheet piles and their interconnecting tie 
rods remained in place when the storm was over 
and the level of the water in the bay had dropped 
to that of normal high tide. Fortunately, the 
central reinforced concrete bridging remained for 
the most part intact, and it had proved that its 
mass was capable of withstanding the direct impact 
of heavy waves and the force of the currents 
resulting from abnormally high water. 

While the surviving reinforced concrete central 
section was in the main unharmed, still much 
scouring was done below the bottoms of the piers 
by the’ swiftly moving storm-induced currents. 
These piers had been set with their bases 16ft. 
below mean low tide and rested upon groups of 
untreated wooden piles, 30ft. long, driven into the 
water bed and into the substratum of firm clay. 
It was necessary to cover the exposed piles with 
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dredged filling as quickly as possible to protect 
them from attack by the teredo, common to the 
warm waters of the region. Considerably later, 
after study by a special board of eminent engineers, 
the remaining arch section of the causeway became 
the central section for additional bridging of similar 
design, which took the place at each end of a total 
of 5530ft. of the former earth fill approaches. By 
this arrangement the movements of water within 
the West Bay were not so extensively blocked as 
they had been previously, and instead of 8200ft. of 
earth fill only 2670ft. were restored to close the 
gaps between the two shore abutments and the 
masonry bridging. These relatively short sections 
are placed in shallow water, where the depth varies 
from a few inches to a foot or so. The 1912 cause- 
way was not re-established in its improved form 
for service until 1922. 

A second modern transbay causeway, which 
was formally opened to the public during last 
December, was built at a cost of approxi- 
mately 2,500,000 dollars, and was designed 
essentially as a new route for motor vehicle 
traffic. Its construction was the outcome of a 
pressing need of just such a convenience to the 
continually mounting number of pleasure cars 
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and motor lorries plying between Galveston and 
the neighbouring mainland. This increase in 
volume of traffic was the logical result of the growth 
of Galveston and the present-day greater use of 
motor transportation, but the problem of transbay 
accommodation had become further intensified 
by pleasure cars bound to and from Galveston 
Island’s famous beach, which faces the Gulf of 
Mexico for a length of more than 30 miles. The 
construction of the new causeway has been aided 
by funds furnished by the national Public Works 
Administration. This causeway differs funda- 
mentally in many respects from the engineering 
conception of the older crossing, which it parallels 
to the westward at a distance of 535ft. Work 
on the vehicular causeway was started about the 
middle of 1936. 

The designing of the causeway was entrusted 





at each end of the bridging at the shore abutment. 
Each shore abutment is U-shaped in plan, with a 
battered . counterforted face. The side walls 
extend for 60ft. and spread out to accommodate 
the 60ft. top width of the approach fill, and there 
are long wings to take care of the flat slopes of the 
fill. The toes around each abutment are protected 
by 9in. Wakefield sheet piling, and the outer 3in. 
planking is heavily creosoted. Back of each abut- 
ment the fill is confined by a 3in. Wakefield mem- 
brane, and a heavy riprap toe on a 4:1 slope has 
been placed around the outside of these bulkheads, 
with the top at El. 3. From that level and up to 
El. 6 there is a 10in. shell concrete slope paving, 
and-from that paving upward the slopes are sodded 
with Bermuda grass. The earth fill approach at 
the Galveston Island end of the crossing has a 
length of 4200ft. and a maximum gradient of 3 per 
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to the Terrell Bartlett Engineers, of San Antonio, 
Texas. The line chosen for the crossing was 
found, when borings were made, to traverse a 
bay bottom of widely variable nature. In the 
shallower sections the water bed is of soft alluvium 
which is firm enough in some areas to support a 
man walking upon it at low tide, while in other 
places the material is a semi-liquid muck from 
2ft. to 3ft. in thickness. About three-quarters 
of the easterly area crossed by the causeway— 
that is, near the island—there is an underlying 
bed of dense clay of from 6ft. to 25ft. in thickness, 
and the top of this stratum lies variously at 
El. —8-0 to —15-0, and superposed upon this 
stratum there are beds of soft clay intermixed 
with sand. Again, beneath the stratum of dense 
clay there are recurrent layers of sandy clay and 
fairly firm clay. The western 2000ft. of the cause- 
way, which adjoins the mainland, overruns an 
old channel filled with sand and alluvium down 
to a depth of —40, but with firmer clays at —15 
as the shore is approached. The nature of the 
water bed explains the reasons for the type of 
substructure adopted and, incidentally, indicates 
in a general way the problem confronting the 
contractor, the Austin Bridge Company, which 
built the causeway. 

The vehicular causeway has a total length of 
bridging between the two shore abutments of 
$194-5ft., and spanning the channel of the Intra- 
Coastal Canal there is a twin-leaf bascule span, 
for which Waddell and Hardesty, of New York 
City, were the consultants. This bascule span 
affords a passageway 105ft. wide between the 
flanking fenders, and it has an underclearance 
ranging from 15ft. at the sides to 20ft. at the 
centre, which will make unnecessary the opening 
of the span for the passage of the majority of 
craft using or likely to use the channel offered 
by the canal. In the main, the superstructure 
consists of thirty-nine successive continuous rein- 
forced concrete girders with integrally poured 
deck slabs. The centre of the crowned roadway 
is at an elevation of 24-83ft. above the normal 
mean low-tide datum, and is therefore about 8ft. 
higher than the roadway of the older causeway. 
Each structural unit of the superstructure has a 
length of 201-5ft. between the through expansion 
joints, and each of these continuous girder sections 
is composed of three spans—a central span of 72ft. 
between centres with two adjoining side spans 
each of 64-75ft. between centres of the supporting 
columns. There are sixteen of these 201-5ft. 
sections between Galveston Island and the Intra- 
Coastal Canal, and twenty-three such sections 
between the bascule span and the mainland 
abutment. The bascule span and its two support- 
ing abutments have an overall length of 276ft. 

Contiguous to each of these abutments there is a 
50ft. span, and there is also a terminal 30ft. span 





cent. The earth fill approach at the mainland end 
of the crossing is 700ft. long and the gradient there 
is easier because of the elevation of the ground 
adjacent to the shore line. 

The new causeway has been designed to meet the 
requirements of 20-ton Class A A highway loading 
and conforms to the specifications of the U.S. 
Bureau of Public Roads. Stresses in the reinforced 
concrete are limited to those for 2500 Ib. concrete 
and to 16,000 lb. tensile stress in the reinforcing 
steel. The high percentage of steel used for rein- 
forcing was adopted because the cost of that 
material was relatively low on the job, whereas the 
cost for concrete aggregates was somewhat higher 
than is usually the case. Reduction in the volume 
of concrete was deemed desirable, because it would 
reduce proportionately the loads on the foundation. 
Percentage increases above the usual working 





11-5in. square, and the upper rail is 6in. by 11-5in. 
in cross section. Because the structure is situated 
both in and over salt water and in a warm and 
decidedly humid climate, all reinforcing steel 
below El. 5 is covered by at least 4in. of concrete, 
and in the superstructure, with the exception of the 
top of the deck, the concrete has a clear thickness 
of 3in. outside the stirrups. The steel embedded 
in the upper part of the deck has a covering of 2in. 
of concrete. Details of the superstructure and the 
arrangement of the reinforcing steel are shown by 
accompanying drawings. 

As explained by Mr. Terrell Bartlett, “ It was 
considered safer to clear storm waves by placing the 
deck at a high level and to minimise the obstruc- 
tion offered by the piers and the posts, than to rely 
on massiveness as in the case of the existing 
(older) causeway. Also, in the old causeway, the 
use of a high-level structure would have been com- 
plicated by its combined function to include the 
railways.” Thus the new structure is designed, as 
far as practicable, to offer a minimum of resistance 
to storm waters, to provide a maximum of free 
passageways for the sweep of strong currents and 
waves, and to have its superstructure at an 
elevation generally above the crests of hurricane- 
driven seas. 

The superstructure is sustained immediately 
by a succession of columns or posts rising from 
a corresponding number of piers set in the water 
bed, and, in turn, having an underpinning of 
fairly long piles driven in most cases on a batter. 
Each pier really is made up of two piers facing 
each other from opposite sides of the structure and 
tied together at their tops by a massive reinforced 
concrete strut having a vertical dimension of 
3ft. The surmounting posts are tied together 
at their tops by the transverse girder of the super- 
structure, so that the twin piers function as a 
unit when resisting lateral stresses acting upon 
the piers and the associate superposed members 
of the given section. Again, to quote Mr. Bartlett : 
“ Against longitudinal thrust components, two 
cylinders are no more than twice as strong as one, 
although the two pairs of cylinders at the inter- 
mediate supports of the three-span sections are 
mutually stiffened in considerable degree by the 
deep girders and posts of the rigidly attached 
superstructure frames. Against transverse loads 
of a hurricane wind against the deck, and 
of swift current against posts and cylinders, 
the two cylinders constituting a pier are stiffened 
by the strut and by the rigid frame composed of 
the two posts with the deep connecting cross 
girder. By reason of the great stiffness of the 
9ft. or the 10ft. diameter cylinder, in comparison 
with the strut and posts, the unit action of the 
entire two-storey frame is not relied on. An 











FALSEWORK FOR POURING CONCRETE FOR SUPERSTRUCTURE 


stresses were allowed for in order to meet any 
likely combination of loads resulting from wind, 
moving vehicles, and temperature effects. At the 
ends of each 201-5ft. unit deck section there are 
expansion bearings. Each of the four bearings— 
one at each side of a section end—is composed of 
four cast steel rollers carried on a cast steel bed- 
plate. 

The overall width of the causeway is 48-5ft. and 
the width between the inner faces of the railing 
posts is 45ft. The roadway has a clear width of 
40ft. between kerbs, and along each flank of the 


roadway there is a 30in. footway. On the assump- 


tion that the 3-mile straightaway run of the 
crossing and its two approaches would invite high- 
speed travel, the kerb at each side of the roadway 
is 14in. high and the outlying railing at each side 
was purposely made of more thanordinary strength. 
The posts, which are 9ft. apart, are 18in. by 19in. 
in cross section at the base. The lower rail is 





approximate analysis indicates the ability of 
the top frame to reduce the overturning moment 
on each pier base to one-half of what it would be 
from corresponding loads applied to the two 
single cylinders.” As originally designed, and 
in order to increase the factor of safety for the 
piles supporting the cylinders of each pier, the 
caissons, as the cylinders were when sunk, were 
to be carried down so as to penetrate by at least 
8ft. the stratum of harder clay or to enter not 
less than 12ft. into intermediate clay soils, below 
the level of any reasonable possibility of scour. 
It was planned that the caissons should go down 
to —36ft. in the case of the deepest’ of them, 
while the shallowest of the caissons were to 
rest with the bottoms at —18ft. As a matter of 
fact, the caissons were sunk to depths ranging 
from 28ft. to 40ft. below the normal elevation 
of the bay. Projecting from the bottom of each 
caisson were driven sixteen to nineteen piles, 

















<a ge ee 





Fas. 17, 1939 


THE ENGINEER 


213 








and the lengths of these piles varied from 50ft. 
to 70ft. All told, 238 cylindrical caissons were 
sunk to form the 119 twin-unit piers. The two 
other abutments or pit piers for the bascule span 
were constructed within rectangular sheet piling 
cofferdams. These piers are 36ft. wide and 60ft. 
long, and their bases rest upon hard clay at 
El. —20, and each base has an underpinning of 
250 piles that are from 40ft. to 60ft. long. The 
bases of the two shore abutments have been 
carried down to El]. --3, and each abutment has 
an underpinning of 500 piles, of from 30ft. to 50ft. 
in length, driven on a batter to resist horizontal 
thrusts. 

Close study was given to the probable load- 
bearing effectiveness of underpinning piles driven 
in the subaqueous ground beneath the cause- 
way, and as the result of a series of tests it was 
ascertained that single piles would be good for 
considerably greater loads than the assumed 
working loads assigned them by a widely accepted 
formula when driven by steam hammer. In order 
to determine the desirable length of piles for a 
given cylinder, the central upright pile was first 
driven and then closely observed—frequently 
with a period. of rest after the initial driving. 
The number of blows next required to restart 
the pile and the rate of penetration following 
each blow were noted. As a result, the engineers 
concluded that a redrive index could be developed 
in engineering practice, which would be a much 
better indication of ultimate load capacity than 
that now generally assumed. The new formula 
would probably show a gain of as much as six 
times the present accepted value. In the case of 
the causeway piers, the piles were driven in two 
rings surrounding the central vertical pile. The 
inner ring was driven on a lin. batter, and the 
outer ring was driven on a batter of approximately 
2in. After driving, the piles were embedded in 
the bottom seal of each caisson, and the remaining 
exposed tops were then cut off level with the 
seal prior to the filling of the cylinder with concrete. 

Local conditions compelled the Austin Bridge 
Company to adopt somewhat novel means and 
methods for the construction of the crossing. 
They were resorted to only after consideration 
of all other practicable ways of doing the work. 
With shallow water prevailing along thie assigned 
route for the causeway, and with a normal tidal 
range of but 2ft., the contractor, nevertheless, 
elected to make use of floating plant throughout 
the greater length of the undertaking. Where 
traversed by the crossing, the depth of the bay 
varies from 6in. to 13ft., and at extreme low tides 





1 cubic yard cans carried aboard the flotilla of 
batch barges, and each of these cans had a separate 
compartment to hold the prescribed amount 
of cement—the cement being placed in that 
compartment after the remainder of the can had 
received its load of aggregates. Each barge carried 
twenty-five of these l-yard containers, and the 
materials were so delivered to one or the other of 
the floating mixing and handling plants. Each of the 
latter outfits was made up of a 30ft. by 50ft. 
barge on which was placed a l-yard mixer at 
one end and a l-yard crane at the other end. 
The fresh water required was transported in the 
holds of the batch barges. On pours of small 


volume requiring hoisting, and on large pours 
where the concrete could be distributed by 
troughing, a single mixer and a single l-yard 
But on large pours, 


hoist met all requirements. 





further sinking of the caissons was done by interior 
dredging, and each cylinder was loaded at the 
top with five cast iron rings, each weighing 7 
tons, to promote penetration of the different strata 
of material encountered in getting the caisson down 
to the desired seating. 

Whenever a caisson had its cutting edge safely 
in impervious clay, it was feasible to pump out 
the cylinder and level the bottom preparatory 
to driving the piles in the dry. However, if the 
material in the caisson was too soft and water 
bearing to permit the successful use of a bucket 
dredge, then an air lift was used to clear out the 
cylinder and to grade the bottom down to the 
proper depth. This operation would have led to 
the inrush of the outlying soft material as the 
hydrostatic balance was destroyed by the removal 
of water and mud from within the caisson. To 











COMPLETED NEw CAUSEWAY 


where all the concrete had to be hoisted, a second 
crane on an additional barge was employed to 
lift the concrete from the mixer and place it where 
needed. While each of the floating plants was 
of comparatively modest capacity, still the batch 
barges and the mixer barges were numerous 
enough to meet all conditions and to provide a 
reserve should any of the flotilla break down or 
be temporarily otherwise in use. About fifty 
pours on the causeway necessitated in each case 
the pouring of 600 cubic yards of concrete. Some 
of the small pours were not in excess of 10 yards. 
Each of the 238 caissons for the 119 twin-unit 
piers was formed on a platform suspended from 
four piles, at the corners of a square, driven 
directly above the assigned site for the sinking 
of the pier cylinder. After the reinforcing steel 














POURING CONCRETE FOR THE ROAD SLAB AND FOOTWAYS 


the water withdraws as much as 10OOft. from the 
normal shore lines. To permit the employment 
of floating plant, the contractor had to dig a 
canal of suitable depth not only as long as the 
designed bridging, but to include the length of 
the approach fills as far as those fills could best 
be made with the aid of floating equipment. This 
latter work included the driving of the sustaining 
sheeting along the toes of the fills and the handling 
and the placing of the protecting riprap. The 
main operating base was on the mainland shore 
where it could be conveniently served by nearby 
railways in delivering equipment and materials. 
Construction operations progressed from the 
mainland side of the bay toward Galveston 
Island. 

Sand and gravel were batched on shore and 
dumped from a trestle, spanning the canal, into 





was assembled, the enveloping concrete was 
poured between concentric exterior and interior 
metal forms, the bottom of the annular wall of 
reinforced concrete being tapered to form a cutting 
edge. The caisson was made up of one or more 
sections, depending upon the depth of the water 
and the penetration required to sink the cylinder 
to a satisfactory seating in the bay bottom ; 
but in all cases the first or lower section was 
made long enough to project above the level of 
normal high tide after it had come to rest on the 
water bed. This procedure was necessary to add 
another section. After proper curing, the first 
section was lifted from the platform on which it 
was poured by multiple tackles secured to the 
tops of the corner piles and operated by four 
A-frame hand crabs, and then lowered upright 
until coming to rest on the bay bottom. The 





obviate such inflows, a simple siphon was dropped 
over the top of the caisson so as to connect the 
water in the caisson with the water of the outlying 
bay. In this manner, the siphon automatically 
kept the two surfaces even and effectually checked 
any inward surge at the bottom of the cylinder. 
Cylinders that were finally landed in soft bottom 
material could not be unwatered in advance of 
driving their underpinning piles, and the con- 
tractor’s equipment was arranged so that the 
same outfit could drive piles within either a flooded 
or unwatered caisson. 

The pile driving was done with a No. 1 Vulcan 
hammer which was fitted with a long steel follow 
stick, and the stick carried guides on it for two- 
thirds of its length and was held to the leads 
which also guided the hammer. The leads were 
telescopic, and they followed down with the 
hammer to a depth just short of touching the 
caisson. The circumstances under which the 
battered piles were driven within caissons, having 
exterior diameters of only 9ft. and 10ft., made 
it impossible to employ an underwater hammer, 
because the heads of the piles were all virtually 
in contact. In the unwatered caissons the bottom 
swell of the impervious clay was cleared away 
by means of high-pressure water jets, and the 
material so emulsified was carried to the surface 
by a pulsometer. Whenever a caisson could not 
be unwatered, after the piles were driven, the 
heaved bottom and the mud between the piles 
were disposed of by air lift in advance of the 
tremie pouring of the bottom seal. When that 
seal had set sufficiently, the cylinder was pumped 
out, the piles cut off, the interior of the cylinder 
jetted clean, and the muddy mixture disposed of 
by a pulsometer. With that work done, the caisson 
was filled with concrete. 

Each three-span continuous girder unit of the 
superstructure was poured as a monolith, and the 
contractor made use of three falsework spans in 
pouring each of these 201-5ft. sections of the 
causeway. To do this, steel trusses were employed, 
so designed that they could be temporarily 
supported from the piers and used time and again. 
Sand jacks were interposed between the shoes 
of the trusses and the piers which made it possible 
to lower the trusses 6in., and with that clearance 
the trusses, after use in one place, could be dropped 
on to barges and shifted to another situation for 
a succeeding pouring of the superstructure. 

All the reinforcing metal in the superstructure 
girders was prefabricated by welding. The assem- 
bling was done on shore in templates. This method 
simplified the ultimate placing of the reinforc- 
ing steel and undoubtedly was the means of saving 
a good deal of time. According to Mr. Joe W. 
Grace, general superintendent for the contractor : 
“The pouring of these girders was a little unique. 
We had a little steel truss, that spanned the entire 
roadway and sidewalks, that travelled on wheels. 





On this truss there was a l-yard hopper that 
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received the concrete and was moved from one 
side of the slab to the other by means of an air 
hoist. This enabled us to distribute the concrete 
anywhere that it was required on the slabs or 
walks with only three men. The finishing was 
done with a regular road finisher that had been 
extended out to take care of a 40ft. slab. The 
centre to centre of wheels on this machine was 
46ft.”’ 

The island end of the causeway is about 5 miles 





distant from the business district of Galveston, 
and therefore at a point several miles beyond the 
south-west limits of the city. Again, on the main- 
land, the end of the bridge at that point is fully 
2} miles away from established highways that 
have connections with the older causeway. There- 
fore, four-lane interlinking highways have been 
built to make the new causeway accessible, and 
the entire improvement has involved outlays 
totalling something like 2,500,000 dollars. 








The Motor Liner **‘ Dominion Monarch ”’ 


No. I 


()X Friday last, February 10th, an official 

luncheon took place on board the new Shaw 
Savill and Albion motor liner “Dominion Monarch” 
at her berth in King George V Dock to inaugurate 
the entering into service of this fine quadruple- 
screw motor vessel, which is claimed to be the 
highest powered oil-engined ship yet built for 
mercantile service and the largest liner serving the 
Dominions. The guests were received by the chair- 
man of the company, Lord Essendon, and during 
the luncheon the speeches of the chairman and the 
President of the Board of Trade, the Right Hon. 
Oliver F. G. Stanley, were broadcast in the Empire 
programme. Success to the ship and her owners 
was proposed by the Parliamentary Under- 
Secretary for Dominion Affairs, the Duke of 
Devonshire, and Mr. John Macmillan, the manag- 
ing director of the company, replied. A view of the 
completed ship is reproduced on page 218, and 
we may also refer to the brief account of the 
‘“ Dominion Monarch” given in our review of 
shipbuilding and marine engineering of January 
13th. She was built, it may be recalled, at the 
Wallsend yard of Swan, Hunter and Wigham 
Richardson, Ltd., and her keel plate was laid on 
July 16th, 1937, the launch taking place on 
Wednesday, August 27th, 1938, when the ship was 
named by Lady Essendon. On page 218 we show 
bow and stern views of the vessel which were taken 
shortly before the launching ceremony. The liner 
was finished during January and she carried out 
very successful trials. Prior to her trials she was 
docked in the Hebburn Dock of Palmer’s Hebburn, 
Ltd., and she is the largest vessel for mercantile 
service to be so docked since the old “ Maure- 
tania,’’ which was built by the same firm of ship- 
builders and engineers. It is of interest to record 
that the “ Dominion Monarch ” was built on the 
same berth as the “ Mauretania.” 

The new liner will form an important link 
between Great Britain and the Dominions of South 
Africa, Australia, and New Zealand, and will 
provide a new direct service between South Africa 
and New Zealand. She is scheduled to sail from 
London on Thursday, February 16th, calling at 
Southampton the following day, and she is to reach 
Teneriffe in 33? days, Cape Town in 13} days, 
Durban in 15} days, Fremantle in 25? days, 
Melbourne in 30 days, Sydney in 31? days, and 
New Zealand in 35 days. This schedule calls for 
an average speed of 19} knots over the whole 
route, but with her full service power a sea speed 
of 214 knots will be available. 

Some particulars and dimensions of the ship are 
given in the table. 

The “ Dominion Monarch ” was constructed in 
accordance with the highest requirements of 
Lloyd’s Register of Shipping for the 100 Al classi- 
fication, and in full accordance with the latest 
Board of Trade Rules for Safety of Life at Sea. 
During the designing and building of the ship 
construction was supervised by the owner’s marine 
superintendent, Commander R. J. Noal, and Mr. 
John Nicol, the superintendent engineer. 

The engravings which are reproduced on 
page 218 indicate the pleasing appearance of the 
finished liner, and the detailed arrangement of the 
stem and the cruiser stern. The appearance is 
enhanced by the straight raked stem, the forward 
single mast, the two streamlined funnels, and the 
well-designed bridge and general superstructure. 
The derrick posts also indicate the cargo-carrying 
facilities of the liner. Welding was freely employed 
during the building of the hull, and the parts 
which were finished in that way include many 
structural members, and also decks, tank tops, bulk- 
heads and casings. In particular, we noted the 


use of welded butt connections in the topsides, 
instead of the more usual riveted end Japs, which 
lends a cleaner appearance to the finished work. 





Referring again to the illustrations on page 218, 
the shape of the stem may be noted with its 
straight raked form and well rounded end towards 
the top. The full cruiser stern view shows the 
arrangement of the four propellers, which were 





Particulars and Di s of “Di Monarch.”’ 
Hull Particulars. 

Length overall . --» 682ft. 
Length between ] perpendiculars 650ft. 
Breadth mould +e 84ft. Gin. 
Breadth at Promenade Deck and 

above... : 86ft. 6in. 
Depth moulded to D deck 48ft. 6in. 
Mean loaded draught... 34ft. Lfin. 
Deadweight af 17,350 tons 
Displacement 36,000 tons 
Gross tonnage 27,155 tons 
Net to sei aes _ 815 tons 
Normal service speed vat aie Siouee knots 
Maximum sea os knots 

Passenyer ee 

Passengers, all first cabin class 517 persons 
Officers and crew : m 385 persons 

Total ship’s complement 902 persons 


Cargo- Serpe Conncity, 
Insulated cargo i .-. 511,000 cubic feet 
General cargo 162,000 cubic feet 


Fuel oil in tanks and doubie bottom 5,250 tons 
Main ng Machinery. 
Type: Doxford opposed- piston oil — 
Number of engines ... lL our 
Number of cylinders each engine .. Five 
Cylinder bore ... .-- 725 mm. 
Combined stroke as 2,250 mm. 
Maximum output, total .... .. 32,000 S.H.P. 
Corresponding engine speed ... 133 r.p.m, 
Normal designed output, total 25,250 S.H.P. 
Corresponding engine speed ... 123 r.p.m. 


Auxiliary Generating Sets. 
Type of sets: Allen oil imac driven D.C. generators 


Number of main sets 58 Five 
Designed output each set 600 kW 
Output of each engine 900 B.H.P. 
Number of cs cart pi Six 
Mere." Seo B01 eel. woe - Lees TR 
Stroke eee 


3,000 kW at 220 volts 
One Ruston Sunder- 

land Forge, 100- 

kW, 220-volt oil- 

engine dynamo 
supplied by the Manganese Bronze and Brass 
Company, Ltd., of London. The inboard pro- 
pellers have a slightly larger diameter than the 
outboard propellers, the diameters being 16ft. 6in. 
and 16ft. respectively; the corresponding pitches 
are 17ft. and 18ft. for inboard and outboard, and 
the developed surface of each of the propellers is 
about the same, namely, 110ft. In addition to 
the working propellers, a full set of spare pro- 
pellers has been provided. 


Total capacity of ‘sets 
Emergency generating set 


Among the principal forgings and steel castings | corps 


supplied may be mentioned the stern frame, rudder 
frame, and the four propeller shaft brackets, which 
were made by the Nederlandsche Staalfabreiken, 
of Utrecht, while the stock for the rudder was 
forged by Wilton Fijenoord, of Rotterdam. Other 
steel and iron castings were supplied by Head, 
Wrightson and Co., Ltd., of Thornaby-on-Tees ; 
the Wolsingham Steel Company, Ltd., of Wolsing- 
ham, Co. Durham; Swinney Brothers, Ltd. of 
Morpeth ; and other North-East Coast firms. 
There are eight decks in all, which, taken from 
above, are named the games deck, lounge deck, 
promenade deck, and A, B, C, D, and E decks. 
The B deck is the uppermost continuous deck and 
is also the bulkhead deck, while the promenade 
deck, which has a length of 410ft., forms the upper 
flange of the hull girder. A special feature of the 
upper deck design is the large amount of un- 
obstructed space which has been rendered available 
for passenger use. There are promenade spaces 
on the games deck, 310ft. in length, and 250ft. on 
the lounge deck. From the table of dimensions given 
above it will be noted that the three uppermost 
decks of the ship have been carried out to a total 
width of 86ft. 6in., or 2ft. wider than the moulded 
breadth of the hull. On the games deck the 
Welin-MacLachan gravity davits for the lifeboats 
have been arranged well above deck level, which 
increases the available space. The lifeboats are 





of the Mechan steel pattern, and two of them are 
equipped with Gleniffer propelling engines, and 
are fitted with Marconi wireless transmitters and 
receivers. 

The subdivision of the hull is effectively carried 
out by ten bulkheads, all of which extend to the 
B deck, with the exception of one at the after peak, 
which goes up to E deck. The automatic water- 
tight door system was supplied by J. Stone and 
Co., Ltd., of Deptford. An extensive arrangement 
of fireproof bulkheads has been provided for. The 
double bottom is of the cellular pattern, and is 
carried right fore and aft between the peak bulk- 
heads. The tank compartments are arranged to 
carry lubricating and fuel oil and fresh and 
ballast water. 

All the six cargo holds and the larger part of 
the ’tween deck spaces is arranged for the carriage 
of frozen meat cargoes and both chilled and frozen 


merchandise. 
(To be continued) 








Engineers and the Navy 


SPEAKING at the diner “it the North-Eastern 
Branch of the Institution of Mechanical Engineers 
at Newcastle, on February 6th, Engineer Vice- 
Admiral Sir George Preece, K.C.B., Engineer-in- 
Chief of the Fleet, said :—‘‘The Navy is short of 
skilled artificers and it wants them now, so that it is 
impracticable to train them ourselves because that 
takes time—at least five years—so that we want them 
already trained from industry. The Admiralty is on 
the horns of a dilemma in this matter, since any 
reduction of men in our workshops means a corre- 
sponding reduction in output of ships, but it is no use 
having ships unless there are men to man them, and 
if these are not forthcoming the output of ships will 
have to be slowed up or in the last resort curtailed. 
If spread over the whole country, the number of men 
required to overcome the shortage caused by expan- 
sion would be relatively trivial in its effect on industry 
as a whole. 

‘* We also want more engineer officers, both through 
the public school entry at ages varying from seventeen 
to eighteen and two-thirds, and also, and what is 
more effective, since time may be of importance, 
through the university entry at ages between twenty- 
one and twenty-five. I have heard the opinion 
expressed that we demand unduly high qualifications 
of our officers, those who express that opinion being 
apparently under the impression that the life of an 
engineer officer is composed entirely of watch- 
keeping in seagoing ships. While this in itself demands 
a high standard, it is only a very limited portion of 
the varied duties required of an engineer officer in 
the Royal Navy. The modern warship is a mass of 
mechanical contrivances and, in addition to what may 
be described as straight marine engineering, the engie 
neer officer is concerned with submarines, of which the 
internal combustion engines require almost a lifetime 
of study, gun mountings, torpedoes, mines, hydraulics, 
catapults, aircraft loading gear, and now aircraft 
frames and engines. In connection with these there 
are important to be filled at the Admiralty and 
in the dockyards and on the staffs of Commanders- 
in-Chief, &c., while all training of the engineering 
personnel, both officers and men, is under the direction 
of engineer officers. Although there is, as there must 
be, a certain degree of specialisation, we want men 
who are capable of dealing effectively with any or all 
of these sections. 

“Tt has been argued that we might have a sort of 
d élite, who would be responsible for the higher 
thought, and another body of men who would be 
merely operators. I would venture to express the 
opinion that such good results as we have obtained 
are obtained from our system, which ordains that our 
people shall be associated in turn with the design, the 
manufacture, and, most important of all, the working 
of these devices under service conditions, and their 
repair under these conditions or in the dockyards, 
and then going back to impress their experience on 
new designs. This last can only be achieved by a 
continuous interchange going on between the four 
fields of activity. This procedure is also that best 
calculated to ensure contentment. I may say also 
that there is an ever-increasing demand for officers 
who have not only passed through the ordinary 
training at R.N. Engineering College, Keyham, but 
who have in addition gone through the advanced 
course of two years at the R.N. College, Greenwich. 

‘“‘In short, we want men who, within limits, are 
capable of going anywhere and doing anything. As 
to the numbers required, it is perhaps not generally 
realised that the engineering branch comprises some- 
thing over one-quarter of the whole personnel of the 
Navy.” 








Testing Merats ror WAR BY Friction Discs.—We 
are informed by the Selson Machine Tool Company, Ltd., 
Abbey House, Victoria Street, London, 8.W.1, that it is 
the sole agent for the Skoda-Sawin machine, referred to 
in the article entitled “Testing Metals for Wear by 
Friction Discs,’ which appeared in our issue of February 

10th. 
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Trolleybus 


Sub-Stations 


———_>—————- 


ATO fewer than 196 route miles are involved in 
4% the conversion of tramways to trolleybuses in 
the London area, and more than half this mileage 
has been changed over. On London Transport 
trolleybuses approximately 400 million passengers 
are now carried per annum, representing a sub- 
stantial increase over the number formerly carried 
by the tramways. The heavier load caused by 
more rapid acceleration and greater frequency of 





MERCURY ARC RECTIFIERS AT BLACKHORSE SuUB- STATION 


fiers, which, as is well known, eliminate water 
pumping and vacuum equipment. Economy in 
space and maintenance and high efficiency are 
therefore secured even under abnormal service 
conditions. The rectifiers are said to be remarkably 
free from back-fires. Heavy overloads and short 


circuits can be carried without damage. 
The construction of the rectifiers scarcely calls 
Briefly each unit consists of a 





for description. 











SWITCHGEAR AT FOREST ROAD Sus-STATION 


service called for more sub-stations, which were 
also necessary to reduce the average distance 
between points of supply to maintain a more 


constant voltage. Opportunity was taken in some| _ 


cases to replace an old sub-station belonging to a 
local undertaking and situated in a tramway depét 
by a new one at a suitable point, thus enlarging the 
dep6t accommodation. Twelve  sub-stations 
equipped by the General Electric Company, of 
Witton, Birmingham, are for the most part now 
in service with the firm’s steel-clad pumpless air- 
cooled rectifiers having a total capacity of 
11,000 kW. From the table below it will be 
seen that both single and twin-cylinder rectifiers 
are employed, according to the capacity required. 

Fed with three-phase, 33} or 50-cycle, 6-6-kV 
current, the sub-stations supply the track with 
600-volt D.C. The complete equipment consists of 
rectifiers, transformers, A.C. and D.C. switchgear, 
chokes, and auxiliary apparatus. Except at 
Putney Bridge, where site conditions called for 
special features, a standard type of equipment has 
been used. Incidentally the Putney Bridge sub- 


station is said to be the first one in the world to be 





equipped with pumpless air-cooled steel-clad recti- 





cylindrical main tank with side arms enclosed in 
cooling air ducting and supported by an insulating 























Rectifiers. 
| Name of 
Route. sub-station. No. of Total 
cylinders. |capacity, 
| kW. 
CNET SEDER GNC REMERON TT aay ee DOR OME re sr ear 
WaALTHAMSTOW AREA. | 
Manor House-Woodford| Woodberry ...| 2twin’...| 750 
| Blackhorse ...| 2twin ... 750 
| Forest Road...| 2 single ... 500 
| Chapel End ...| 2twin ... 750 
Enfield-Tottenham Court; Winchmore 2twin ...| 1500 
Road Hill 
Winchmore Hill-Moorgate| Hoxton ---| 2twin ...| 1500 
Enfield-Waltham Cross ...| Stamford Hill] 2twin ...| 1500 
Edmonton ...| 2 single ... 750 
Hampstead - Parliament} Gospel Oak ...| 2 single ... 750 
Hill Fields 
WANDSWORTH AREA. 
Scrubbs Lane... . ---| Garratt Lane} 2 single ... 500 
WESTERN AREA. ‘ 
Fulham - Wandsworth -| Hammersmith; 2twin ...; 1000 
Croydon Putney Bridge} 3twin ... 750 
cylinder on the base-plate. A mercury pool at 





pole. The main anodes are fitted in the side arms, 
which are welded in the main tank and act as an 
anode shield to prevent back-fires and as a radiating 
surface to dissipate heat without anode radiators. 
Main anodes, auxiliary anodes, and the cathode and 
lead-in insulators are equipped with the G.E.C. 
“ Vitric ’ seal, with which our readers are familiar. 
In the rectifier cubicle are also the cooling fan, 
fuse panels, surge arresters, and isolating trans- 
former, mounted below the rectifier cylinder. 

In most of the sub-stations the H.T. switchgear 
consists of a standard 11-kV metal-clad board with 
an oil-immersed wing isolator for the incoming 
cables at each end. Between these two incoming 








the bottom of the tank constitutes the positive 


cable units the requisite number of rectifier oil 





BLACKHORSE Sus-STATION 





TRANSFORMERS AT BLACKHORSE SUB - STATION 


switches are fitted, and, if possible, they are 
grouped equally on either side of a bus section 
switch mounted in the centre of the switchboard. 
Each breaker feeding the rectifiers has a capacity 
of 150,000 kVA. Oil-immersed transformers 
employing a six-phase delta double-star connection 
feed the rectifiers. A small smoothing choke is 
connected in the negative D.C. lead. From a flat- 
back switchboard the D.C. supply is controlled. 
At one end of this switchboard the rectifier panels 
are mounted, and at the other end from three to 
six track feeders according to requirements. 
Between these two sets of panels is a metering and 
testing panel. All D.C. circuits have panel- 
mounted high-speed breakers on the positive pole 
and contactors on the negative pole. 

By simply closing the oil circuit breaker which 
initiates the automatic starting sequence the 
rectifier units are put into service and paralleled 
on the D.C. bus-bars. From pillars alongside the 
trolleybus route the feeder circuit breakers are 
under remote control and, if necessary, the 
breakers may be locked out. Normally the remote 
control switches are kept in the closed position 
and the high-speed circuit breakers operate under 
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the control of auto-reclose relays, which, after a 
fault, reclose the feeders a number of times at 
predetermined intervals and finally lock out the 
feeder if the fault does not clear itself. From the 
remote control points the lockout can be reset. 

Another important feature of the protective sys- 
tem is the installation of summation inverse time 
overload relays, which trip all D.C. feeders upon the 
occurrence of a total load in excess of the rectifier 
capacity. While allowing individual feeders to 
take very heavy loads for short periods, the 
rectifiers are protected from excessive loading. 
After a shut-down the feeder breakers reclose under 
the influence of the reclose relays, which, having 
different time delay actions, do not all reclose at 
once. In consequence of the successful operation of 
these sub-station equipments, London Transport 
has decided to employ G.E.C. pumpless air-cooled 
mereury are rectifiers for another twelve sub- 
stations on railway extensions in North-East 
London. 

We give in Figs. I to 4 illustrations of the twin 
eight-cylinder pumpless air-cooled 375-kW rectifier 
units at the Blackhorse sub-station, Walthamstow, a 
general view of that sub-station, the A.C. and D.C. 
switchgear at the Forest Road sub-station, and the 
transformers at the Blackhorse sub-station. 








Two New Aircraft 


WE illustrate herewith two of the latest designs of 
British military aircraft. The first is the “‘ Defiant ” 
two-seater fighter, a single-engined low-wing mono- 
piane, constructed by Boulton Paul Aircraft, Ltd., of 
Wolverhampton. The general lay-out of the machine 
is similar to that of the majority of modern small 
high-performance aeroplanes. It is of notably clean 
outline and, in addition, a great deal of care has been 
given to securing external smoothness of surface. 
The “Defiant” is of all-metal stressed skin con- 





struction, and all external riveting is of the flush type. 
The power plant consists of a liquid-cooled Rolls- 
Royce “ Merlin” twelve-cylinder engine, driving a 
three-bladed de Havilland controllable pitch metal 
airscrew. £ 
The wing tapers in thickness from the centre to 


the span and Frise ailerons to the outer. The 
elevators and rudders are partly horn balanced and 
are fitted with small trimmer tabs controllable 
by the pilot. The oleo-pneumatic undercarriage 
retracts sideways into the wing centre section. 
A power-operated gun turret is carried amidships. 








THE HAWKER “ HOTSPUR ’’ 


the tips and comprises a centre section with a slight 
taper in chord, and a more heavily tapered round- 
tipped outer section giving an approximately elliptical 
plan form. Split flaps are fitted to the inner part of 
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TWO-SEATER FIGHTER 


The machine is now being produced in quantity 
for the Royal Air Force. Details of its performance 
are not available for publication. 

The second machine, the “ Hotspur,” made by 
Hawker Aircraft, Ltd., of Kingston-on-Thames, is 
also a low-wing two-seater fighting monoplane. It is 
designed on the lines of the firm’s “ Hurricane’’ and 
has practically the same overall dimensions. The 
power plant is a Rolls-Royce ‘“ Merlin II” engine, 
1030 B.H.P. at 16,250ft., and a de Havilland two- 
pitch metal airscrew is fitted. The aircraft is equipped 
with a retractable undercarriage, split trailing edge 
landing flaps and Frise ailerons. The crew, consisting 
of the pilot and air gunner, are accommodated in 
enclosed stations. The principal dimensions are :— 
Span, 40ft. 6in.; length, 32ft. 10}in.; height, 
10ft. Llin.; wing area (gross), 261-5 square feet. 








Etzorric SHuntina Locomotives.—Two of the 
medium-size stations of the Swiss Federal Railways have 
been provided with small electric shunting locomotives 
of new design, which have now been in service for about a 
year. These locomotives have a one-hour rating of only 
100 H.P., and are, both as regards output and size, the 
smallest single-phase electric vehicles for 15 kV, 163 cycles, 
built so far for the Swiss Federal Railways ; in fact, they 
are very probably the smallest ever constructed. The 
electrical equipment has been supplied by the Oerlikon 


Company. 
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InstiruTeE oF TRANSPORT CoNnGRESS, 1939.— 
Arrangements are in progress for the holding of the 1939 
Congress of the Institute of Transport at Southampton 
from Wednesday, June 14th, to Saturday, June 17th, 


inclusive. 


German Motor Roaps.—At the end of last year there 
were 3063 kiloms. of motor roads open in Germany and 
a further 1450 kiloms. are under construction. During 
1938 there were 1081 bridges built in connection with this 
work, and at present another 800 are in course of con- 
struction. 


Tue CzecHo-Stovak National Hicuway Project.— 

It is stated that work will begin in a few weeks on the con- 

struction of the 750 miles long highway across Czecho- 

. Slovakia from east to west. At first a circular by-pass 
round Prague will be built. The work is expected to take 

about five years to complete and will cost 25 million 

pounds, 


Tra¥rric CoMMISSIONERS’ Report.—A further growth of 
passenger traffic in public service vehicles is shown in the 
seventh annual report of the Traffic Commissioners for 
the year ending March 31st, 1938. During the period 
under review 6664 million passenger journeys were made, 
the total revenue earned being over 68 million pounds. 
The number of operators of public service vehicles dropped 
to 4798, but at the end of 1937 the vehicles numbered 
49,574 and the vehicle mileage totalled 1461-6 million. 
The average receipt per passenger journey was 2-44d. 
and the average .eceipt per vehicle mile 11-17d. 


“ Roap ARCHITECTURE ” Exursition.—On Wednesday, 
March Ist, an Exhibition entitled ‘‘ Road Architecture : 
the Need for a Plan,” is to be opened at the Royal Institute 
of British Architects, 66, Portland Place, W.1. This is 
the Institute’s major exhibition for 1939, and will deal 
with the combined problem of roads and ildings. 
It will illustrate and analyse the growing evils of haphazard 
building development, traffic ion, destruction of 
amenities, spoiling of the countryside, and the present 
lack of collaboration between road users and buildin 
users. It will also review what is being done in this aa 
other countries and suggest what might be done. The 
organisers believe that the growing waste and muddle 
of haphazard building and the congestion and dangers 
of the road can be sto The main theme of the 
Exhibition will be that only comprehensive national 
planning can effect a thoro cure. It is being prepared 
by a group of architect town-planning, and traffic 
experts in collaboration with the British Road Federation 
and other bodies. It will consist of numerous photo- 
graphs, diagrams, and models arranged to tell a connected 
story. 

Report on L.M.S. Accipent.—The report has been 
issued of the inquiry into the accident which occurred on 
the London, Midland and Scottish Railway on the after- 
noon of August 4th last at Wishaw South Station. In this 
accident the 10.25 a.m. special freight train from Carlisle 
to Newton ran past signals on a falling gradient at Pather 
signal-box, and on reaching Wishaw South Station it 
collided, at a speed of about 20 m.p.h., with the rear of the 
4.5 p.m, passenger train, Wishaw South to Glasgow Central, 
in which there were no passengers. The driver of the latter 
train was alone on the footplate at the time and was thrown 
off his éngine by the collision, receiving slight injuries. 
The shock caused the engine to break away from the 
coaches, and as the driver had just opened the regulator 
to start the train in an endeavour to lessen the impact, the 
engine steamed away unattended down the gradient, 
attaining a high speed, estimated at 50-55 m.p.h.; it was 
running tender first. After travelling about 3} miles it 
overtook the 4.5 p.m. train from Motherwell to 
Glasgow Central at Colliery signal-box, at 
about 4.8 p.m. This train was running at about 25 m.p.h., 
so the collision was violent, partly wrecking the last coach. 
The guard was killed. It was concluded that the primary 
cause of the series of accidents was the inability of the 
driver of the freight train to stop it at the Pather signal 
box as a result of his over-co: in his ability to 
control the train without the assistance which the applica- 
tion of the brakes on some of the wagons would have 
afforded. It was also considered that his train was 
travelling somewhat in excess of his estimate of 20-25 
miles an hour when he first saw the Pather distant signal 
against him. 

Lonpon Transport StayF CHances.—As a result of 
the increasing pressure of work on extensions and improve- 
ments and in order to provide for the maintenance and 
upkeep of an enlarged railway system, certain changes in 
organisation have become necessary in the London 
Passenger rt Board. To distinguish between the 
various Chief Engineers of the Board it has been decided 
to add the word “ Civil” to the title of Mr. V. A. M. 
Robertson, who will be known in future as the Chief 
Engineer (Civil) of the Board. The following changes 
have been made in the organisation of his department :— 
Mr. H. J. Green, at present Assistant to the Chief Engineer, 
will become a Principal Officer and his title will be Assistant 
Chief Engineer (Civil). He will be directly responsible for 
the oversight of all works concerned with air raid precau- 
tions and with the Building Department. Mr. W. 8. 
Every, the Signal Engineer, and Mr. S. A. Heaps, the 
for agai lee iene ( eegg saree i 
ormerly Superinte it ildi t), will 
become Assistant New Works Engineer. Mr. J. 
Woolleombe will become an officer of the Board as Super- 
intendent (Building Department). The officers of the 
Department will therefore be :—Chief Engineer (Civil), 
m; Assistant Chief Engineer (Civil), 
Raid Precautions Officer, E. H. Beal ; 
Superintendent Building Department, J. F. Woolleombe ; 
Civil Engineer (Maintenance), J. H. Condy; Permanent 
Way Engineer (New Works), A. S. Young; New Works 
Engineer, J. H. H. Mason; Assistant New Works Engi- 
neer, H. Carter; Permanent Way Engineer (Trams), 
H. Raine; Assistant Permanent Way Engineer (Trams), 
R. E. 8. Macintyre; Signal 


THE 


1 Engineer, W. S. Every ; 
Assistant Signal Engineers, R. Dell and R. F. Morkill ; 
Architect, 8. A. Heaps, 


engineeri 
F. | been installed by Daniel Adamson and Co., Ltd., at their 
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AccrIpENTs 1N Mines in Great Brrraty.—According 
to a provisional statement of the Mines Department, there 
were 928 persons killed in accidents in mines and quarries 
in Great Britain during 1938. At mines under the Coal 
Mines Act, 1-05 persons were killed for 1000 persons 
employed. In-the quarries of the country there were 
65 people killed during the year. 

MANUFACTURE OF ABRASIVE WHEELS IN AUSTRALIA.— 
Construction is about to begin near Sydney of an Aus- 
tralian plant for the manufacture of abrasive wheels. 
The following British and American firms are interested 
in the venture :—The Carborundum Company, Niagara 
Falls; the Norton Company, Worcester, Mass.; and the 
Universal Grinding Wheel Company, Ltd., Stafford ; 
with Mr. William McPherson, of McPherson’s Pty., Ltd., 
Australia. 

THrrp CONFERENCE ON InpDusTRIAL Puysics.—The 
third Conference on Industrial Physics is being 
by the Institute of Physics to take place in Leeds from 
March 23rd to 25th next under the presidency of Pro- 
fessor R. Waddington. The subject of the Conference is 
to be “ Physics in the Textile Industries.” An exhibition 
of instruments, apparatus and books. cognate to this 
subject is being arranged and will be held in the Physics 
laboratories of the University of Leeds. 

GENERATION oF ELeEcrriciry, JANUARY, 1939.—The 
official returns rendered to the Electricity Commissioners 
show that 2704 million units of electricity were generated 
by authorised undertakers in Great Britain during the 
month of January, 1939, as compared with the revised 
figure of 2382 million units in the co ing month of 
1938, representing an increase of 322 million units, or 
13-5 per cent. The number of working days in the month 
(i.e., excluding Sundays) was twenty-six, the same as 
last year. 

BLAST-FURNACE Process.—In the course of a paper on 
the blast-furnace process, before the Cleveland Institution 
of Engineers, Mr. L. F. Wright said that during the past 
seventy years, the fundamental metallurgy of the process 
had remained une The principal progress had been 
in improvements in operation. Dealing with the economic 
use of fuel in the furnace, Mr. Wright said that its con- 
sumption varied according to the nature of the raw 
material. In order to obtain 1 ton of normal pig, the ore 
required might vary from 32 cwt. to 75 ewt.; the coke 
from 14 ewt. to 28 ewt.; fluxes from nil to 1 ton; and the 
slag yield from 7 cwt. to 32 cwt. 

VotuntTary National Service.—The President of the 
Institution of Electrical Engineers has accepted an invita- 
tion to serve upon the Central Register Advisory Council 
which the Minister of Labour and the Lord Privy Seal 
have appointed. It consists of representatives of the 
Service departments, employers, and the major profes- 
sional scientific and techni organisations, and will 
advise the Minister with regard to the work of the Central 
Register of Engineers and Scientists. i is 
being established by the Ministry of Labour, and will, it 
is understood, be used in the event of a national emergency 
for co-ordinating scientific and technical personnel and 
for selecting for both Government and other work addi- 
tional personnel with scientific and technical qualifications, 
and perrons qualified for administrative posts. 

Maxine Grass InviststE.—An extract in the Automobile 
Engineer says that an American research worker, Dr. 
Katharine Burr Blodgett, has found that a layer of trans- 
parent liquid soap, with a thickness of one-quarter the 
average wave length of white light (about four-millionths 
of an inch) makes glass to all intents and invisible. 
Glass is visible because of the light reflected from its sur- 
face. With a soap film there aré two i one 
from the glass and one from the soap. By spacing the 
two surfaces pro , it is possible to get the “ erest ” 
of a light wave off the glass to coincide with the “ trough ” 
of the wave off the soap, so that the two balance out. 
It appears that a film dried as a varnish four-millionths 
of an inch thick effectively eliminated all reflections. Yet 
the film-on-glass combination is stated to be a highly 
efficient transmitter of light, as it passes 99 per cent. of 
the light cast upon it. 

SocteTy FOR THE PROTECTION OF SCIENCE AND LEARN- 
tnc.—During the fortnight which began on Monday, 
February 6th, a number of important ings are being 
held in university centres throughout the country to make 
more widely known the work which is being done on behalf 
of academic refugees. The campaign was opened at a 
meeting in the Great Hall of University College, London, 
at which the chief speakers were the Archbishop of York, 
the President of the Society for the Protection of Science 
and Learning, the Home Secretary, the Marquess of 
Reading, and Sir Peter Chalmers Mitchell. Six other 
meetings are being held in London and other meetings at 
Oxford and Cambridge, also Liverpool, Birmi and 
Leeds. Speaking at Monday evening’s meeting, Sir 
Samuel Hoare, the Home Secretary, said that the refugees 
had made considerable contribution to the economic and 
industrial life of the country, and that the special areas 
in particular had benefited from the new enterprises which 
had been set up. 

Larce Gas Furnaces.—Two of the largest gas-fired 
furnaces in the world for subjecting to controlled heat 
treatment large 22-ton steel plates and other heavy 
i products up to approximately 40 tons have 


Dukinfield works, as a result of new facilities made available 
by the £5,000,000 United Kingdom Gas ration for 
providing bulk supplies of gas fuel at a ially low cost. 
Pure coal gas, as distinct from crude coke-oven gas, is essen- 
tial for the heating of the furnaces owing to the fine limits 
of temperature contro] demanded. Bulk supplies at an 
economic rate have now been made possible through the 
linking up of three neighbouring gas undertakings which 
were recently acquired by the United Kingdom Gas 
Corporation. These undertakings now act as a single 
producing unit, supplementing one another’s. supplies, 
and as a combination are able to fulfil the additional 
industrial demand as well as the requirements of their 
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SHIPBUILDING IN JAPAN.—At the end of last year there 
were 132 ships, aggregating 831,280 tons gross, under 
construction in Japanese shipyards. 


TynE Rapio Beacon.—Work has begun on the con- 
struction of a wireless beacon on the North Pier at Tyne- 
mouth. Its mast will be about 80ft. high and it will have 
a range of between 50 and 60 miles. 


Socrety or Navat Arcurrects.—Mr. H. G. Smith, 
President of the National Council of American Ship- 
builders, has been elected President of the Society of 
Naval Architects and Marine Engineers. 


New German Barttiesnre.—On Tuesday, February 
14th, the new German battleship ‘‘ Bismarck’ was 
launched at Hamburg. It is the first of three new 35,000- 
ton ships and is 794ft. long by 118ft. beam. Her main 
armament consists of eight 15in. and twelve 5-9in. guns. 


New Care Fuicut Recorp.—When Mr. Alex. Henshaw 
arrived at Gravesend Airport at 1.51 p.m. on Thursday, 
February 9th, he had completed a flight to Cape Town 
and back in 4 days 10 hours 16 minutes. The time taken 
on the flight in each direction was about the same, 394 
hours. His machine was a Percival ‘“‘ Mew Gull” with a 
“ Gipsy Six ” engine. 

TELEPHONIC COMMUNICATION WITH SHrips aT SEA.— 
Short-range telephonic communication with trawlers and 
other small craft equipped for radio-telephony is now 
available to all telephone subscribers in the United 
a It is stated that under normal conditions 
reliable communication may be expected up to a sea range 
of 100 miles from the coast station, but this distance may 
often be exceeded in practice. 


New Doren Am Service to Avusrraa.—tit is 
announced that the K.L.M. Company is to open a twice- 
weekly air service between Croydon and Australia early 
in 1940. At present the time taken for the journey is 
eight days, but the new service will reduce the time to 
three and a-half days. The company has ordered six new 
30-ton Douglas air liners, with accommodation for forty- 
two passengers by day and twenty-four passengers by 
night for the proposed service. 

Free Prorecrion In Frencuz Sures.—lIt is reported that 
a new method of protecting electric wiring in ships has 
been developed in , and all the country’s new ships 
are to be fitted with the equipment. The wires are 
enclosed in flexible copper tubes, which are covered on 
the outside by a plastic insulating material. This insu- 
lating material takes up any shape to which the tube is 
bent without fracturing, and is said to be able to resist 
temperatures up to 1300 deg. Cent. 


Betrast Harsourn Drep=nine.—Approval has been 
given by the Belfast Harbour Commissioners to an agree- 
ment reached between the Government of Northern 
Ireland and representatives of the Board, whereby the 
Board will undertake an extensive dredging scheme to 
extend the facilities of the shipyards. According to the 
Journal of Commerce, the work will entail an expenditure 
of approximately £400,000. The principal points in the 
arrangement are as follows :—-The Government will make 
a grant of 25s. for every 20s. contributed to the scheme ; 
Harland and Wolff, Ltd., will make a contribution of 
£20,000 towards; the scheme. 


Scorrish Arrcrarr Exxarsitions.—Royal Air Force 
Exhibitions have been opened at Edinburgh and Glasgow 
by the Secretary of State for Air. The Exhibitions, which 
have been promoted by the Air Ministry in co-operation 
with the Corporations of Edinburgh and Glasgow, have 
been i primarily to allow Scottish engineering 
firms to consider whether their buildings, plant, and equip- 
ment are suitable for the manufacture of component parts 
under arrangements with the aeronautical firms con- 
cerned. Opportunity has been taken, however, to include 
in the Exhibitions other features which will be of interest 
to the general public as well as to technical experts. 
Arrport Costs.—At the recent conference of the Aero- 
drome Owners’ Associa - Mr. H. Aq doolivg get 

r on the running of an airport. ing with the 

Lag a of costs he considered a hypothetical example of 
an airport on which a sum of £750,000 had been spent and 
assumed a maximum traffic capacity of 240 machines a 
day—one movement every three minutes. With this turn- 
over an average net profit of 5s. 2d. per machine was 
required to pay 3 per cent. on the capital outlay. If the 
maintenance of the aerodrome cost 2 per cent. on this out- 
lay and the staff salaries amounted to £8200 a year, an 
additional sum of £23,000 per annum had to be obtained 
somehow, and this involved a further average charge of 
5s. 4d. for every machine. Thus, when fully developed, 
an aerodrome had to obtain an average sum of 10s. 6d. 
for every machine handled. Mr. Andrews said that such 
an estimation, made at the very start of an aerodrome’s 
life, provided a guide to the limit of reasonable capital 
expenditure. 
Tue Arrsuip “ R 101.”—In a paper before the Junior 
Institution of i on Friday last, February 10th, 
Wing Commander T. R. Cave-Brown-Cave dealt with the 
design, trial, and loss of the airship “R101.” Referring 
to his association with the development of four very 
interesting stages of airship construction and use, the 
lecturer stated that it was only since he had retired from 
this work that he had taken time to review the experiences 
which he had set down in his paper. These experiences 
culminated in a consideration of the cause of the disaster 
to “R101,” which crashed at Beauvais, with the loss of 
forty-eight lives. Stated in eral terms, the cause 
was a combination of most unfortunate chance with the 
departure of the ship before she had undergone sufficiently 
thorough trials, It was hard to find justification for the 
presence in the ship, under these conditions, of so many 
who could be of no real assistance in the flight. Looking 
back it was remarkable, he said, how many radically 
new developments were devised, made, thoroughly 
tested and successfully adopted. The process was never 
dangerous until the impatience of the user caused trials 
to be curtailed. 
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E. R. Brownniae, Bt., C.B., Deputy-Chairman of the Fairfield 
Shipbuilding and Engineering Company Ltd., aged 71. 








AEROPLANES FROM AUSTRALIA 


WHEN, three years ago, the Australian Govern- 
ment decided that in future it would build some, 
at least, of its own military aeroplanes, there was 
no idea that the constructional facilities thus 
provided might have the additional task of 
providing aircraft for Imperial purposes outside 
Australia. Had there been, the Home Govern- 
ment would naturally have had a voice in the 
choice of the type of aeroplane to be built, and it is 
scarcely likely that the selection would have fallen 
on the particular American design which is now 
under construction at the new works at Fisherman’s 
Bend. Judging from the Australian Press, it was 
but some eighteen months ago that the idea of 
Imperial co-operation in this regard was put 
forward publicly in Australia; but, being sup- 
ported by a then member of the Federal Cabinet, 
it gradually took strength until now we read of the 
Air Mission which is on its way from this country 
to Australia to examine, in consultation with 
representatives of the Commonwealth Govern- 
ment, the possibility of the creation of further 
capacity for the production of aircraft in the 
Commonwealth, and to prepare a scheme for the 
consideration of both Governments. The Mission, 
though small in numbers, is strong in personality, 
and the men chosen by the Australian Government 
to meet its members are fully representative of 
what is most foresighted and responsible in 
Australian administration and business enter- 
prise ; that they should also be skilled in aircraft 





construction would be too much to expect, since 
such work is still in its very infancy in Australia. 
As the first military aircraft works to be built 
in Australia has been located in Melbourne, it is 
natural to suppose that the next endeavour on 
the same lines may well be in the neighbourhood of 
Sydney, the other great centre of population. 
But wherever the new factory or factories may be, 
it is likely that the procedure found to be most 
attractive by the Mission, after due inquiry, will 
be first, the assembling of imported parts, then the 
manufacture locally of definite elements, next the 
construction of the entire airframe, and lastly the 
engine itself. In the Fisherman’s Bend project a 
bold attempt was made to compress this procedure, 
but this creates inherent difficulties, and of the 
first batch of machines, now a year overdue, we 
have still to hear of the first being ready for flight. 
A combined venture of the two Governments 
would start on a much more secure basis, and with 
the wealth of co-operation available there would 
be no need to expect anything but the rapid and 
efficient production of a type or types well tested 
already in this country. Later on no doubt it may be 
found possible to produceaircraft tolocally prepared 
designs in-order to meet conditions peculiar to 
Australia, or to enable Australian produced 
materials to be incorporated in their construction. 
This will require that there should be readily avail- 
able a properly equipped experimental establish- 
ment, governmental or otherwise, having wind 
tunnels, and means for testing the largest aero- 
engineslikely to be employed, together with the usual 
research and testing laboratories. It fortunately 
happens that the Australian Government decided 
to start on the preparations of just such an esta- 
blishment about a year ago, acting on the advice 
of the then President of the Royal Aeronautical 
Society. This establishment is now under con- 


ered. | struction, and it should, we understand, be ready 


in time for the demand which will be made for its 
services as the construction programme advances. 
At the same time, the Federal Government has 


.| accepted the advice to make provision for the 


establishment of a chair of aeronautics at the 
University of Sydney, and of an assistant pro- 
fessorship in meteorology in the University of 
Melbourne. It certainly seems, therefore, that the 
Australian Government has entered whole- 
heartedly into this field, and has done, in anticipa- 
tion, all that would have been considered necessary 
even if the idea of Imperial co-operation had been 
reached at an earlier date than actually it was. It 
remains for the home authorities to take full 
advantage of this favourable situation, as it can 
hardly be doubted they will. But first, of course, 
the Mission must present its report. 

The production in Australia of military aero- 
planes of approved type will greatly facilitate the 
munitioning of such important centres as Singapore 
and Hong Kong, as well as being a convenient 
source of supply for India and Ceylon. This will 
be of especial value should the air route from 
Britain become slow or difficult, as in time of war 
it well might. There is little need to doubt the 
steadfastness of Australian p in this new 
venture, since it is clear that the Federal Govern- 
ment looks upon the Air Force as an essential part 
of its defence services, whilst the labour opposition 
if it came into power, would, to judge from 
public utterances, be di to rely, in 
even higher degree than those who now hold office, 
on the power for defence of the air arm. 


International Trade 


Ir might, we think, be argued with some force 
that trade was never healthier than when Govern- 
ments interfered very little with it. Its condition 
was dependent wholly upon the skill, energy, and 
enterprise of manufacturers, and there was never 
an attempt by one Government to load the dice 
against another. Customs duties there were, 
but they were simple taxes designed to increase 
revenue, not to exclude or handicap foreign 
competition. To that system the United Kingdom 
held fast even when the Governments of foreign 
powers were endeavouring with not a little success 
to influence the placing of orders. But in the end 
this country, unwillingly, gave way. The Govern- 








tariff reform was introduced, and the principle 
of granting subsidies greatly extended. If, even 
now, this country is less prone to ease the burden 
on the proper shoulders of the manufacturer, 
shipowner, and trader, and distribute it over the 
whole tax-paying community in one way or another, 
the fact remains that each of the industrial coun- 
tries of the world is, to a greater or less degree, trying 
to influence the course of trade solely for its own 
benefit. The game is no longer a straight one; 
it is played on a cloth untrue, with elliptical balls, 
and with cues that are twisted in more sense 
than one. We are convinced that in no small 
part the political unrest of Europe and possibly 
of the East is immediately traceable to practices 
which now involve the Powers themselves instead, 
as of old, only individuals. 

In our last issue, alluding to a speech delivered 
at Hull by Lord Halifax, we recorded with satisfac- 
tion the steps that were being taken to come to 
an agreement with Germany on the marketing of 
certain commodities. An agreement on iron and 
steel has been in existence for some time ; one on 
coal has just been concluded, and in a short 
time conversations are to be carried on which 
may lead to the settlement of other questions. 
These things, taken together with the Anglo- 
American agreement, indicate, we may hope, 
the beginning of the end of trading methods which 
are not sound economically and which lead inevit- 
ably to international friction. They are indications 
that_the great industrial nations are dissatisfied 
with the present methods and in a ready condition 
to discuss their reform. The Seeretary of the 
Department of Overseas Trade, Mr. R. 8. Hudson, 
speaking to the Lincoln Chamber of Commerce 
on February 10th, said it was significant that 
whilst Great Britain’s exports for the first eleven 
months of last year fell by 10-2 per cent., those 
of Germany fell by 10-4 per cent. He concluded 
from that that German methods had not improved 
German trade relatively to ours, whilst by the 
uncertainty of their incidence they disturbed 
markets and caused both that country and our- 
selves to accept uneconomic prices for our goods. 
The disappointment which, in consequence, is 
being experienced by Germany, combined with 
the severity of the problems she has to face, will, 
we trust, in agreement with Mr. Hudson, 
put her in a frame of mind which will facilitate 
the negotiations upon which the Federation of 
British Industries is engaged. But however 
satisfactory the outcome of those negotiations may 
be, let there be no misunderstanding about their 
ultimate effect. They will not make the struggle 
any lighter. They may take some of the ellipticality 
out of the balls, straighten the cues, and level the 
cloth ; but the winner of the game will be the 
nation whose industries are guided by the best 
personalities, which shows the most resourcefulness 
and invention, and which is tireless in enterprise 
and initiative. It is possible to control prices 
so that the nationals of any country do not quote 
against each other; but by no conceivable treaty 
can that end be attained completely with a foreign 
country competing on a neutral market. The 
deletion of what we call unfair methods of trading 
may remove the bias against us, but we shall 
have still to compete on equal grounds with other 
manufacturing countries. “‘ Government pressure,”’ 
as Mr. Hudson said, “is an invaluable backing to, 
but no substitute for, a competitive standard of 
British goods.” 

No one supposes that the expiration of the 
objectionable features of international trade can 
be effected overnight, by the stroke of a pen. 
It may be a long, delicate, and tedious task in 
which grave obstructions will have to be bravely 
faced and surmounted. But the mere fact that 
great Powers like America, France, and Germany 
have shown themselves ready todiscussthe problems 
indicates dissatisfaction with principles and systems 
which have magnified exceedingly in the last few 
years. It shows a desire to get back to more 
rational conditions, and a greater willingness to 
recognise that no Power can live for itself and by 
itself alone. The world, all over, requires open 
trade between the unities of which it is composed. 
Nation must trade with nation ; one cannot sell 
continually and never buy. For a single one to 





ment began to play a part in international trade, 





attempt to destroy another by economic pressure 
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is suicidal. Wisdom calls upon us to encourage 
other nations’ trade at the same time as our own, 
for it is only by improving the trade of all the 
countries of the two hemispheres that the lot 
of any single one, let alone all, can be fostered 
and improved. Any attempt to crush the industry 
of a foreign country is as mad as throwing a 
debtor into the Fleet. It destroys all chance 
that he may buy more from you and robs him of 
the ability to pay his debts. 








Literature 
To-morrow’s War; Its Planning, Management and 

Cost. By SrepnHen Tn. Possony. Translated 

from the German. by DonaLp and MARIANNE 

Scnott. London: William Hodge and Co. 

1938. Price 8s. 6d. 

EVERYONE knows that modern wars—“ total 
wars,” as Ludendorff named them—are tre- 
mendously costly ; but few outside expert circles 
have, we venture to think, any conception of the 
real measure of the expense. In actuality, the 
figures, whether they be computed in money 
values, in weights or volumes, or in numbers, 
run into what are hyperbolically described as 
astronomical proportions. In this work the 
author endeavours to estimate this cost on the 
basis of a war of specified dimensions between 
first-rate powers. In his own words: “ This 
book attempts to give an exact—that is, a 
numerical—basis to the discussion of the organisa- 
tion of the economy of war.” His figures are so 
stupendous, so ing—we have to use adjec- 
tives of exaggeration—that he is led to the con- 
clusion that a major war is virtually an impos- 
sibility and that victory could be only secured 
by a bolt from the blue upon an unprepared enemy. 
Mr. Possony’s estimates would appear to bear 
out this conclusion. But can the estimates be 
accepted as substantially correct? On that 
matter we cannot express an opinion. No doubt 
some diversity of views exists, but, in any case, 
only those in the highest military command have 
access to the particulars and data on which 
estimates could be based. There is no reason 
for supposing that Mr. Possony has been able to 
derive his material from such unpublished official 
statistics, but he appears to have made every use 
he can of such figures as are open to the public, 
and has relied a good deal on the written opinions 
of military authorities. Whilst, therefore, it is 
possible that his estimates are on the high side, 
they are wholly not without foundations. We 
must add, however, that in many cases, such 
analysis as the reader can make of the statistics 
available to the author do not agree with the 
conclusion at which he arrives. Whether this 
lack of agreement—possibly a very serious defect 
—is due to him, to his translators, or to the present 
printers, cannot be said, but it seems to result 
sometimes from looseness of definition and some- 
times from uncertainty as to the basis on which 
the estimates are made. Even in those instances, 
of which there are several, in which there is a 
manifest error in the figures, it is not always 
possible to say definitely where the error lies. 
In what follows we reproduce the author’s 
own estimates, whilst warning the reader that 
other estimates, of very different value, might, 
in some cases, be reached from the data employed 
by him. 

In order to have some definite basis for his 
calculations and estimates, the author has assumed 
a war “lasting one year on a 1000 kilom. front,” 
and of two types of warfare: Type I, defensive on 
land, offensive in the air ; and Type II, offensive on 
land, with strong general armament and air 
armament. Naval warfare is not discussed. 

It may interest our readers to see a few of the 
author’s figures for these two types : 

160,000 to 200,000 machine guns are required 
as replacements every six months. 

12,500 guns, from field pieces upwards, would 
be necessary to a defending force, and 22,500 
for an aggressive one. The annual loss would 
be 100 per cent. 

8000 anti-tank guns and 16,000 anti-tank 
guns would be required for defensive and 
offensive warfare respectively. The annual loss 
is put at 80 to 90 per cent. 

25,000 anti-aircraft guns in two ranks are 
regarded as essential with an annual loss of 
about 50 per cent. for defence, and at least 
double that number for offence. 

25,000 tanks are necessary to the defence, 





and the loss is put at 200 per cent. per annum. 
For the offensive no fewer than 96,000 tanks 
and armoured cars would be needed, and the 
estimated mortality is so high that “‘it would 
be necessary to prepare about 280,000 of all 
types of tanks per year,” 


Let us now turn to the estimates for war in the air. 

For Type II warfare 8000 reconnaissance and 
defence aeroplanes would have to be available 
at any moment, and that would mean the produc- 
tion of 16,000 machines a year. For artillery 
observation machines the figures are given as 
10,000 and 30,000, whilst bombers amount to 
22,000, with an annual requirement of 65,000, 
and fighters to 13,000 in constant use and a produc- 
tion of 39,000 a year. 

The author sums his figures up in a table making 
due allowances for the two types of war as defined 
above, and reaches the conclusion that if the 
numbers he has given can be questioned at all, 
it would be “ on grounds of their being too small ”’ ! 
Actually, the figures given in the table are lower 
than those presented in the text, and it is difficult 
to derive them from the data submitted. In 
some cases it would seem that the author has 
adopted a very high “factor of uncértainty.” But 
even if due allowance is made for this factor, the 
estimates yet give one an idea of the colossal 
proportions of the armament of a “total” war. 
Unfortunately, the editing of the table is not all 
that it might have been, and it is a little difficult 
to be precisely sure of its meaning. 

The second and third chapters discuss in 
detail “‘The War in the Air,” the latter being 
devoted to Anti-Aircraft Defence. The whole 
subject, and particularly the second part, is of 
outstanding interest to this country, and we 
wish it were possible to present a reasonable 
summary of Mr. Possony’s arguments. They 
are so intricate that it is impossible to do 
that, but we may say that they tend to the 
conclusion that whilst air attacks have admittedly 
very grave consequences, the magnitude of the 
disaster is not so great as has been imagined, 
whilst the loss suffered by the attackers is 
enormous. Consider the raiding of a town of 
four million inhabitants. To hurt bodily 5 per 
cent. of the population, 4000 to 5000 tons of bombs 
must be dropped, and assuming that at most 70 per 
cent. of the attacking force reach their destination, 
the total number of planes required would be 
between 3800 and 4500, and the loss of planes, 
in a properly defended city, would be between 
100 and 200 per minute. The following little 
table shows Mr. Possony’s estimate of the require- 
ments for the anti-aircraft defence on 1000 kiloms. 
front with twenty considerable towns in the 
hinterland :— 


Fighters 60,000 or with reserves, 


&e., 100,000 
SA. game CP EY Te 
Searchlights and listening devices ... 100,000 
pe eee eee 
A.A. machine guns ... 100,000 


Let us now glance at Chapter 4, in which the 
requirements of men, transport, and raw materials 
are reviewed. Taking the two types of warfare 
of one year’s duration postulated, the figures 
arrived at from an analysis of details are: For 
Type I, 54 million men, and for Type II 6} 
million. These estimates include the army and 
the air force, but, as before, the navy is excluded. 
To provide these enormous forces with material, 
between nine and ten factory workers are 
required per fighter for Type I warfare, and 
between twelve and thirteen for Type II, the actual 
figures being given as 52,000,000 for the first, and 
82,000,000 for the second. Hence, it would appear 
that to conduct such a war as that visualised a 
nation would require, in all, some 60,000,000 
adults of serviceable age—quod est absurdum ! 

A few more startling estimates may be given : 


Annual War Requirements in Millions of Tons. 


Zt I Es pew 
Steel and iron eB at 3 
Iron ore... .. 36 week 
Cea ue Ses 160 390 
Fuel and lubricants 30-40 » 30-40 
Co: Lag Orie Sept 0-5 1-2 
tan Ga 0:5 1-2 
Zinc... pee SUN Sand 19% 0-5 1:2 
ae ee ae ee ee 0-8 
Cement ... ps a 12-15 20-30 


The second part of the volume is given up to a 
discussion of the Economics of War, but we do 
not propose to discuss it. It would seem to be a 
fact that in the case of “total” wars all the 
ordinary rules and laws of economics go by the 
board. Every country involved is, in a sense, 
made bankrupt in a few weeks for since it is 
ceasing to produce goods with an enduring value, 
it is making no profit and can exist only for a time 





on its capital. With a world at war, when no 
country could borrow from another, the whole 
system of finance as we know it would be reduced 
to nullity. 

Aswe have hinted, the valueof Mr. Possony’s esti- 
mates hangs entirely upon the use of the materials 
available for forming them. We gather that he 
is a statistician—not a soldier—and from the 
many references he gives in the text and in several 
pages of notes, it is evident that he has endeavoured 
to “‘ document ’’ himself as fully as circumstances 
permit. For his study he has adopted the estimates 
of authorities whose names are well known and 
such official data as were open to him. Enormous 
as his figures are, they are in his own opinion 
rather conservative than extravagant. But 
even if we choose to condemn them as excessive, 
the positive fact remains that the magnitude 
of warfare between strong and wealthy nations 
must inevitably act as 8 powerful deterrent to the 
declaration of war. It will be said in reply that 
optimists have consistently asserted that the 
engineer has made war so terrible and so complex 
that it was impossible, and yet war has followed 
war. Let that be admitted; but let it also be 
admitted that with the coming of the conquest 
of the air a new element has been introduced, an 
element which has cancelled frontiers and made 
every person in warring countries a belligerent— 
as Mr. Chamberlain said the other day, if not in 
the firing line, they are in the line of fire. Whilst 
that was equally true of any beleaguered city 
at any time in the world’s history, the scale has 
so altered, in all respects, that what was endurable 
then is fast approaching, if it has not already 
attained, the limit of endurability. One might 
almost say that the scabbard has become more 
potent than the sword. It has only to be rattled 
to set the nerves of the world on edge. But he 
who rattles loudest would be as reluctant as any 
one else to draw the sword and to liberate such 
colossal forces of evil as the figures presented by 
Mr. Possony raise in the mind. 











INST. C. E. ROAD ENGINEERING SECTION 
ineer- 


THE inaugural meeting of the new Road Engin 
ing Section of the Institution of Civil Engineers took 
place on Wednesday evening, February 8th, when the 
chair was taken by Mr. F. C. Cook, member of Council. 
In his remarks, Mr. Cook referred to the broad Charter 
of the Institution and its decision to form a section 
for road engineers within that Charter. There were 
very few engineers in civil engineering practice who 
at some time or another were not required to deal with 
roads and bridges, while a considerable proportion of 
the members devoted a large part, if not the whole of 
their time to road subjects. The establishment of 
the new section was, he felt, in the best interests not 
only of the Institution, but of road engineering in 
general. The coming of the internal combustion 
engine and its application to the road vehicle had 
increased greatly road traffic in all civilised countries, 
and had brought about not only a complete trans- 
formation in road design, but in the training of the 
road engineer. It was now necessary for the road 
engineer to have a full knowledge of the principles of 
road design and construction, a knowledge of soil 
stabilisation and soil physics. This, however, was not 
all. The road itself was the basis of a regional plan, 
and the location of roads must be approached from 
that point of view. Other factors included the regula- 
tion of the flow of traffic and automatic traffic signals. 
Road engineering was a far more complex subject 
than it was a generation ago, and the many-sided 
problems which called for their practical solution 
offered a wide field for scientific investigation. He 
felt that the formation of a section within the Institu- 
tion which would occupy itself with the study of 
these problems would be of great benefit. 








Tue Instrrution oF ExxcrricaL ENGINEERS.—Over 
1150 members and guests were present at the annual 
dinner of the Institution of Electrical Engineers, held at 
Grosvenor House on Thursday, pic raagge. Hp when _ 
A. P. M. Fleming occupied the chair. proposing the 
toast of “‘ The institution,” Sir John Anderson, Lord 
Privy Seal, said that more progress was being made in 
civil defence than some ‘‘ Jeremiahs ” would like to admit. 
For preserving the supply of electricity a scheme for a 
national reserve of transformers and switchgear had been 
worked out by the Electricity Commissioners in collabora- 
tion with the Central Electricity Board, and a national 
committee representative of the supply undertakings. 
Orders had already been placed with the manufacturers 
for this reserve, and it should not be many months before 
deliveries were completed. The cost was being shared 
equally between the Government and the industry, and 
the same financial arrangements would apply to certain 
other precautionary measures. The President, in reply, 
said the electrical industry was co-operating closely with 
the Ministry of Labour in classifying the knowledge and 
experience of their members with the object of ensuring 
that they were wisely and not wastefully used. 
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The British Industries Fair at Birmingham 


SOME NEW DEVICES, MACHINES, AND DEVELOPMENTS. 
No. I 


OX Monday next, February 20th, there opens at 
Castle Bromwich, Birmingham, the Engineer- 
ing and Hardware Section of the British Industries 
Fair ; it will remain open until Friday, March 3rd. 
From year to we have remarked on the 

iminishing interest of the Fair to engineers. A 
perusal of the advance list of firms taking stands 
this year shows that, although the light industries 
and hardware sections are well represented, the 
number of firms engaged in the medium and heavy 
branches of engineering is again rather meagre. 
For this reason it is some years now since we 
published a pa eve supplement with a full descrip- 
tion of the bits at le Bromwich. Although 
there undoubtedly will be many exhibits of engi- 
neering interest at this year’s Fair, we consider 
that the number of firms ing again does 
not justify us in treating the subject very fully, 
and in co we limit our references to a 
short series of articles dealing with new devices, 
machines, and developments, which seem to us by 
their novelty or by reason of some other special 
factor to be of particular interest. The first of 
these articles follows. 





Bascock anp Witcox, Lrp. 


A new product which is being shown to the 
public for the first time-will be found on the stand 
taken by Babcock and Wilcox, Ltd., of Babcock 
House, Farringdon Street, London, E.C.4. It is a 
coal pulveriser, designated by the company as a 
type ‘““E” mill, of which examples are installed 


or are being installed at Southwick power station | parts 


of the Brighton Corporation; the Upper Boat 
power station, Treforest, of the South Wales 
Electric Power Company, Ltd.; Lister Drive power 
station, of the Liverpool Corporation; and at 
various power stations abroad. 

From the drawing reproduced in Fig. 1 the 
construction of the mill will be quite clear. It 
consists essentially of two horizontal grinding 
rings, between which is arranged a row of balls. 
The coal is fed into the middle of the top ring, the 
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“THe Enciween” 


Fic. 1—CONSTRUCTION OF PULVERISING MILL—BABCOCK 


pulverising action taking place as it finds its way, 
aided by centrifugal force, between the rotating 
balls, where it drops over the edge of the bottom 
ring into an upward current of hot air, which at 
this point has a comparatively high velocity. 
Separation is effected by a component known as a 
rotating classifier, assisted by the drop in velocity 
of the coal and air in the upper portion of the 
pulveriser. The fines are carried on by the air to 
the burners, whilst the oversize particles are 





returned for further grinding. In the drawing 
the path of the coal through the mill is indicated 
by dotted arrows and that of the air by full arrows. 

One of the most interesting parts of the machine 
is the automatic feed control mechanism, which 
operates so that the output is governed by the 
quantity of air fed to the pulveriser. This mech- 
anism is described below. It is claimed that it 
maintains the correct relation of coal to air over 
the entire operating range, and, moreover, that at 
reduced outputs there is a lower air velocity 
through the mill, and consequently a higher fine- 
ness—a feature which is desirable in order to 
maintain good furnace conditions, particularly 
when firing coal with a low volatile content. 

It is clear that the machine has a relatively small 
coal storage capacity, and for this reason is quickly 
responsive to changes of load. The makers quote 
a test in which the steam flow was increased from 
100,000 Ib. per hour to 276,000 Ib. per hour in less 
than three minutes, and thereafter maintained at 
the last-named figure. Other advantages claimed 
are in respect of low power consumption, ability 
to handle wet coal, quiet operation, and that no 
lubrication whatever is required in the grinding 
zone and no manual lubrication is required in the 
pulveriser itself. Furthermore, pyrites and other 
non-grindable material are automatically elimi- 
nated by a pyrites trap. The amount of power 
required for the pulveriser, fan, and feeder is 
stated to range from 8 to 12 kWh per ton. 

From the photograph reproduced in Fig. 2 
and the drawing the general arrangement of the 
will be apparent. The internal drive is 
assembled in the base of the mill, the gear chamber 
forming a sump for the oil used to lubricate the 
gears, pinion, and main shaft Forced 
feed is provided, the lubricating oil pump being 
arranged externally to facilitate examination and 
adjustment, if necessary. 

A row of forged steel balls between the rotating 
bottom grinding ring and the stationary top 
grinding ring forms the grinding element. Grinding 
pressure between the balls and rings is applied by 























pulveriser and the burners, it is possible to utilise 
steel plate construction and to produce a fan which 
has a high efficiency. 

For feeding raw coal the pulveriser is provided 
with a table feeder of the slow-speed rotating disc 
type, designed to give a regular feed over the full 
range of operation. The rotating table and scraper 
gear are enclosed in a mild steel housing, wherein 
provision is made in the construction of the driving 

















Fic. 2—COAL pur vesdlie Wil —sascock 


mechanism to prevent the infiltration of coal dust. 
The rotating table is driven by a fractional horse- 
power two-speed motor in most installations. 

In Fig. 3 is shown a diagrammatic arrange- 
ment of the Bailey automatic mill control system. 
In this system a constant ratio between the rate 
of air flow and the resistance to the flow through 
the pulveriser is maintained. Changes in the rate 
of coal fed to the burners are made by adjusting 
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Fic. 3—BAILEY 


steel springs arranged in the top section so that 
they can be independently adjusted from points 
outside the casing. Roller bearings are used 
throughout. A special air seal is provided above 
the top bearing, designed to prevent infiltration 
of dust-laden air from the grinding zone. 

On the clean air side of the mill operates an air 
supply fan. Since the impeller of this fan is not 
liable to erosion caused by coal particles, as can 





happen when the fan is situated between the 





MILL CONTROL SYSTEM—BABCOCK 


the damper in the hot air pipe, and a uniform 
mixture of pulverised coal and air in the correct 
proportions is thereby delivered. ; 

The mechanism of this control consists of two 
diaphragms working in opposition, one actuated 
by the air pressure differential across an orifice 
plate, measuring the air flow through the pulveriser, 
and the other, actuated by the drop in air pressure 
through the pulveriser, which varies with the 
quantity of coal in the pulveriser. Any unbalanced 
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relation between the two diaphragms changes the 
position of contact points, which, in turn, deter- 
mines the speed of the feeder motor. 

This type of mill is manufactured in eleven 
sizes with capacities ranging from 8100 lb. per 
hour to 24,500 lb. per hour, the motor powers 
required for both mill and primary air fan ranging 
from 55 H.P. to 165 H.P. On the firm’s stand at 
the Fair, a mill will be shown in motion, with a 
driving motor installed for slowly revolving the 
grinding element, but practical limitations prevent 
either a primary air fan being installed, or the use 
of coal in the mill, and therefore it is not possible 
to show the automatic control gear. 

An interesting display will be on view illustrating 
the work of Messrs. Babcock and Wilcox’s research 
department. Briefly, the exhibits consist of photo- 
graphs of the new bomb combustion method of 
determination of carbon and hydrogen; a small 
model of the Babcock rotating sampler and a 
specimen of a modified gas sampling tube ; photo- 
graphs or models of special pyrometer gear ; 
flash welded tube samples; and several other 
exhibits. 

In addition to the usual hand-operated Babcock 
calorised diamond soot blowers and the Babcock- 
Clyde single-nozzle blower, the firm will show a 
new exhibit demonstrating each of these patterns 
electrically driven, in a similar manner to those 
installed on the company’s boilers at the B.T.H. 
works, Rugby, and Clarence Dock power station. 

Other exhibits on the stand will include Babcock - 
Erith flue type stokers, which we have described 
previously in connection with various exhibitions, 
and typical examples of the products of the asso- 
ciate company, Edwin Danks and Co. (Oldbury), 
Ltd. The last-named include a section of elec- 
trically welded gas separator, together with heads 
and blocks; also a large heat exchanger, boiler 
drum ends, and so forth. 

Another associate. ny, the Calorizing Cor- 
poration of Great Britain, Ltd., will be showing a 
few typical manufactures in calorised mild steel 
and Calmet nickel-chrome heat-resisting alloy, 
while on the same stand the Clarkson Thimble 
Tube Boiler Company, Ltd., will have on view a 
collection of photographs and drawings describing 
composite oil-fired and exhaust gas boilers, and 
vertical two-pass boilers for ordinary fuel firing. 


STEWARTS AND LioypDs, Lp. 


On the stand taken by Stewarts and Lloyds, Ltd., 
of Glasgow, Birmingham, and London, will be 


shown representative exhibits of its manufactures 
of steel pipes and fittings, and tubular equipment 
industries. 


for many The pipe joints shown 
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include several types of spigot and socket, welded 
and loose-flanged joints, as well as Victaulic joints 
and Johnson couplings, many of which we have 
previously described. The Victaulic exhibits, 
however, include a sample of the recently deve- 
loped ring joint for the 15in. high-pressure pipes 
now being supplied for the Bulawayo water supply 
scheme. 

In the standard Victaulic joint the sections of 
the divided housing contain a leakproof ring, and 
these sections are held together by bolts, carrying 
the circumferential load imposed on the housing by 
the internal pressure. In the new design (Fig. 5) 
the housing is held together by a pair of continuous 





steel rings which engage with tapered surfaces cut 


on the periphery of the housing and force the com- 
ponents into close contact. The steel rings are in 
turn drawn together by bolts, which, since the 
taper of the engaging surfaces is too slight for the 
internal pressure to produce an’ appreciable axial 
reaction on the securing rings, is subjected to 
practically no stress other than that caused by 
tightening the bolts. It is said that in the new 
joint contact between the sections of the divided 
housing is better initially and is better maintained 
under high pressure. 

An interesting exhibit on the stand will show a 
corrugated double bend with flanged Dawson 
joints. This exhibit, together with a scale model of 
the pipe work connecting steam receivers to turbo- 
generators, as supplied by the firm to Cape Town 
power station, illustrates the use of the Dawson 
joint for high-pressure steam pipe installations. 
Examples of this pattern of joint are in use for a 
working pressure of 1900 lb. per square inch at 
930 deg. Fah. 

As examples of tubular products in fabricated 
form, there will be on view two tubular steel road 
trestles, which can be closed up when not in use, 
with the object of conserving space and facilitating 
their transportation from place to place. Mining 
engineers will be interested in the tubes suitable 
for fire-fighting mains, as well as in pit props and 
controlled-yield supports for underground road- 
ways. 

In the section of the stand dealing with iron and 
steel products there will be working models in the 
form of pig iron springs, which are flexible, designed 
to illustrate the quality of the metal, as well as 
sample sections of pig irons, coils of tube strip, 
stee] sections, castings, cast iron heat-resisting 
moulds, chilled iron rolls, and alloy cast iron discs. 





Lop. 


Three examples of presses made by Taylor and 
Challen, Ltd., Derwent Works, Birmingham, 19, 
will be on view on the stand taken by the firm at 
the Fair, and all three will be shown in operation, 
performing actual work. The machines will 
consist of an armature notching press for use in the 
manufacture of large-sized stator and rotor plates ; 
an open-fronted press fitted with combination 
tools ; and a hot brass pressing machine. 

We illustrate in the accompanying engraving, Fig. 
5, the armature notching press. This machine can 
be used for a range of punching circles varying in 
diameter from 6in. to 48in., and stator plates with 
the same range of punching circle sizes can be 
notched before separating the core on ring cutting 
shears. In general, a speed of 400 r.p.m. is 
employed, though on the smaller sizes of sheet 
600 r.p.m. can be attained. To reach these speeds 
a special form of friction clutch is used, contained 
in the fly-wheel. The fly-wheel is so constructed 
that the rim, on which driving belts run, has no 
solid connection with an inner part. The inner 
part is relatively light and runs freely on its shaft 


TAYLOR AND CHALLEN, 





until the clutch is engaged, through the agency of 
the firm’s standard sliding key arrangement. The 
only connection from the inner wheel to the rim is 
by a Ferodo band held on the inner portion, which 
by means of springs exerts pressure against the 
inner circumference of the ring. There is therefore 
a limiting amount of friction between the two 
portions of the wheel, so that slip can take place 
during starting, the speed of the crankshaft being 
gradually built up. 

For indexing purposes a wheel with a diameter of 
20in. is used ; it can be readily removed and inter- 
changed. The indexing mechanism consists of a 
friction band holding the mechanism against a 
fixed locking bolt, having a range of angular 











Fic. 6—60-TON OPEN FRONT PRESS—TAYLOR 


adjustment. This part of the machine can be 
clearly seen in the photograph reproduced. 
Another interesting point in the design is the pro- 
vision of a spring stripper plate on the slide of the 
press. 

The open-fronted press is illustrated in Fig. 6; 
it is a geared machine of 60 tons rating. As can 
be seen from the engraving the frame is a heavy 
one-piece casting, made of special iron, with roomy 
space for tools and lengthy slide guides. It is 
fitted with two front stay bars, with the object of 
minimising the inevitable deflection occurring with 
this type of frame, and thereby reducing wear on 
tools. The press will be shown fitted with cutting 
and drawing tools for the production of a seamless 
steel box. The tools work in conjunction with a 
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hydraulic pressure cushion, self-contained on the 
press. To eject the finished product a top extractor 
is fitted in the slide of the machine. Mounted 
adjustably on the back of the frame is an electric 
motor for driving the fly-wheel by means of V belts. 


Ritey Stoker Company, Lrp. 


On the stand taken by the Riley Stoker Company, 
Ltd., 40-43, Chancery Lane, London, W.C.2, there 
will be shown three automatic stokers. In Fig. 7 
we reproduce a photograph of a new model, which 
is an addition to the range designated by the makers 











forced draught machine and is designed to burn 
slack coals even with a low suction in the furnace. 
In fact, we are informed that the suction need only 
be sufficient for carrying away the products of 
combustion as quickly as they are generated, and 
a minimum draught of 0-15in. water gauge above 
the fire is usually satisfactory. As is shown in 
Fig. 8 and the sectional elevation, Fig. 9, the 
terraced grate bars overlap so that the air is dis- 
charged horizontally into the fire. It is stated 
that this construction prevents the entry of ash 
and fine coal into the air chamber, and that in this 
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FiG. 7-UNDERFEED AUTOMATIC STOKER—RILEY 


as class “‘ B.” Designed for firing larger boilers 
than the “ B5 ” model, the new “ B7 ” stoker can 
deal with a maximum of 850 Ib. of bituminous coal 
per hour and it can be fitted into flues of 3ft. 4in. 
diameter and upwards. It is therefore particularly 
suitable for Lancashire, Cornish, and Economic 
boilers, in which the volume of the combustion 
chamber is restricted by the diameter of the 
furnace flue. 

In Fig. 8 is given a diagrammatic cross section 
of the stoker fitted into the flue of a boiler, and in 
Fig. 9 is a sectional elevation of the stoker 
arranged for firing a double-flue boiler with a line 
shaft drive. It will be observed that the machine 
works on the underfeed principle of firing, whereby 
the coal is fed to the grate from below the fire, and 
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FiG. 8-SECTION THROUGH COMBUSTION CHAMBER 
—RILEY 


the hydrocarbon gases, which are distilled from the 
coal as it reaches ignition temperature are con- 
sumed as they pass through the incandescent fire 
bed, resulting in practically smokeless combustion. 
In Fig. 8 A is the retort, in the lower part of 
which revolves a taper feeding worm to convey the 
coal from the hopper to a terraced grate B. Air 
passes through a chamber C, and D indicates the 
raw coal, which begins to ignite at the point E, 
where it meets the incoming air from tuyeres F. 
At this point the hydrocarbons are released and 
they pass through the incandescent coke G to a 
combustion chamber above, where they are con- 
sumed. ‘The coke moves gradually away from the 
retort and, on reaching the edges of the grate, is 
reduced to ashes. 


respect the design shows a marked advantage over 
the natural draught overfeed stoker, which requires 
wide air spaces between the fire-bars and in conse- 
quence must be fired with a larger and more expen- 
sive class of coal. Other claims for points in the 
design include the arrangement of the worm which 
is said to give an even distribution of the coal over 
the whole grate surface, and the air passages, which 
provide a correct mixture of coal and air over the 
load range. 

As can be inferred from the engravings, the 
stoker consists of a coal hopper, worm conveyor, 
retort, grate surface, air box, air chamber, and 
furnace front provided with fire doors. Con- 
structed of cast iron, the coal hopper is of con- 
venient size to clear the smoke-box of a return-tube 
or Economic boiler. It can be swung clear of the 
fire-doors. The worm conveyor is constructed in 
two parts, keyed together to form a continuous 


Excentric 





from the forced draught fan. This box is fitted 
with cleaning doors and it communicates with the 
air chamber below the grate surface. The air 
chamber is formed by a mild steel plate bolted to 
the outside edges of the grate, bent to a semi- 
circular shape to suit the curvature of the flue in 
which the stoker is placed. Thus the stoker is 
able to receive and distribute evenly its air supply 
without the necessity of making air-tight joints 
between the stoker and boiler flue. 

Two hinged fire-doors with peephole covers are 
arranged on the furnace front for removal of ash 
and clinker. A bridge wall is required in the flue 
at the back of the stoker ; it may be of fire-clay, 
tiling, or fire-brick. 

The driving gear is a variable-speed unit, enclosed 
in a dust-tight cast iron case. The gear incor- 
porates a ratchet wheel driving the stoker worm 
through a shearing pin device, arranged to prevent 
damage to the gearing in the event of tramp iron 
or other hard substances being in the coal. Auto- 
matic lubrication of the gear is provided by a small 
pump operating in an oil sump. The coal feed 
adjustment is obtained by varying the stroke of 
the pawls on the ratchet wheel by means of a lever. 
Mounted on the motor shaft is the forced draught 
fan, housed in a steel casing. The duct from the 
fan to the stoker air box is fitted with a damper, 
which is regulated in conjunction with the coal 
feed. A V-belt connection between the gears and 
the driving motor is used. | 

A fully automatic control system can readily be 
applied. When so fitted the speed of the feed 
worm is regulated automatically by a small servo- 
motor, mounted at the back of the gear-box and 
controlled by a pressurestat or thermostat. As the 
pressure falls the feed of coal is automatically 
increased until the desired pressure is reached. 
The supply of air is also regulated by the servo- 
motor to suit the quantity of coal being fed to the 
furnace. In this way, it is claimed that the stoker 
feeds continuously, ensuring a continually bright 
fire, even furnace temperatures, smokeless combus- 
tion, and a minimum of clinker. 

In addition to the stoker described above, there 
will be shown on the stand a Robot industrial 
stoker, suitable for firing vertical cross-tube 
boilers, locomotive boilers, and various sectional 
boilers, and a smaller size Robot stoker, for boilers 
for central heating and hot water. 

An interesting point in the design of the firm’s 
stokers is that a surrounding grate is fitted when- 
ever possible. Therefore in the event of a failure 
of the electricity supply or the driving motor, 
hand firing can be resorted to. 


A. C. Wickman, Lp. 


A large range of tools tipped with “ Wimet ” 
tool metal will be shown by A.C. Wickman, Ltd., of 
Coventry. In addition to “ Wimet ” tool metal in 
seven grades, for various purposes, there will be on 
view a new design of expansion reamer, tipped with 





“ Wimet,” shown in Figs. 10 and 11. It is 
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flight. A portion extending from the gear-box to 
the stoker retort consists of a mild steel shaft to 
which is welded a mild steel flight. The other 
portion of the worm, in the retort, is a tapered cast 
iron flight designed to distribute the fuel evenly. 
Both retort and terraced grates are made of 
heat-resisting cast iron, the last-named being built 
in segments to enable replacement without the 
necessity for renewing the whole surface. Slots are 
arranged in the segments to admit air to the fuel 
bed 


Behind the coal hopper a cast iron air box is 





This type of stoker can be supplied as a self- 
contained unit or with a line shaft drive. It is a 








arranged, which receives the air for combustion 



































FiG. 9—ARRANGEMENT OF STOKER WITH LINE SHAFT DRIVE—RILEY 


claimed that they are no less accurate or rigid than 
solid reamers, since the shell is not split. As can 
be seen in Fig. 10, the body of the reamer, made 
of nickel steel, is a hollow cylindrical shell with 
radial ribs at one end, to which are attached 
“‘ Wimet ” carbide tips. Inside the shell is a solid 
tapered plug with a number of ribs, rather longer 
than the cutting edges. The taper is 0-02in. per 
inch; by driving the plug into the body adjust- 
ments of up to 0-00lin. can be obtained. The plug 
can be driven out from the other end of the 
reamer and a larger plug inserted, thereby obtaining 
a different range of expansion. The total range of 
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expansion, with several plugs, is from 0-007in. 
fas depending on the size and number of 
Tips. 

Since the expansion plug makes contact with the 
tool body well beyond the rear of the tips, uniform 
outward movement is obtained over the full length 
of the tips. As shown in Fig. 11, before the 
expansion plug is driven in, the body is circular, 


ee 


Fic. 10—-EXPANSION REAMER—WICKMAN 























but when the plug is driven in, the arcs of 
the body between the cutting blades flatten. 
Hence the cutting tips are tilted back, increasing 
the clearance angle. By this means a free cutting 
action is obtained. It should be observed that in 
order to obtain the increased cutting angle the 
reamers should not be expanded during grinding. 
Furthermore, each expansion of the reamer 
increases the tilt of the blades, presenting, in effect, 
a new cutting edge. We are informed by the 
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Fic. 11—ACTION OF REAMER—WICKMAN 


makers that it is not unusual to find these reamers 
expanded several times without a regrind, without 
affecting the finish of the hole. The tools are made 
in sizes from fin. to l4in. diameter, with straight 
or tapered shanks, or with special shanks for 
particular purposes. 

MastaBaR Bett FAsteNER Company, Lp. 

A new belt lacing machine, illustrated in the 
accompanying engraving, Fig. 12, for wide con- 
veyor belts, will be exhibited for the first time on 
the stand taken by the Mastabar Belt Fastener 
Company, Ltd., of Whitcliffe Road, Cleckheaton, 
an associate company of J. H. Fenner and Co., 
Ltd., of Hull. The machine is designed so that a 
sufficient number of patented Mastabar hooks is 
held in the comb to lace the whole width of the 
belt. It is claimed that in this way a difficulty in 
the lacing of wide conveyor belts is eliminated, 
namely, that of aligning whatever type of lacing 

















Fic. 12—BELT LACING MACHINE—MASTABAR 


is inserted and the consequent difficulty in fitting 
the hinge pin. We are informed that the machine 
produces a straight joint and does not bow the 
belt, making the insertion of the hinge pin simple. 
A high pressure is necessary to insert the steel 
hooks ; it is obtained by the operation of a hand 
crank giving a pressure of 18 tons between the 
jaws. A uniform support along the whole of the 
fastener legs is given by the jaws throughout the 
closure, and the points are given a final clinch, 
leaving the hooks with a barb-like grip in the belt. 
As shown in the illustration, the machine is 
mounted on a tubular steel cradle and skids, so 
that it may be readily moved from place to place. 
(To be continued) 


The German “People’s Car” 


— 


T the International Motor Show which opens in 

Berlin to-day (Friday), and remains open until 
Sunday, March 5th, there are many items of interest 
to the engineer. As recorded in a Journal note of 
January 27th, there are further developments in the 
use of light metal alloys, such as aluminium and 
magnesium, which are being increasingly employed 





Fic. 1-THE GERMAN 


in the German automobile industry, instead of iron 
and steel, while synthetic rubber or “ Buna” is 
being widely used for motor car work, all of which are 
shown. 

Among the exhibits is to be seen for the first time 
the German ‘“ People’s Car.”’. This car, of which 
so much has been heard, has been designed on the 
initiative of Herr Hitler, to form a part of the 
“ Strength through Joy” or “ Kraft durch Freude ” 
movement. Hence the abbreviated title “Kd F,” 
by which the car is known. The plans for producing 











FiG. 2—FRONT TORSION BAR SUSPENSION 


it were, it may be recalled, first announced in 1934. 
Although some delay has taken place in the actual 
production, in May, 1938, the foundation stone 
of a special factory at Fallersleben, near Hanover, 
was laid by Herr Hitler. The actual design was 
entrusted to Dr. Ferdinand Porsche, and Herr Jacob 
Werlin, of the Daimler-Benz Company and other 
well-known German automobile engineers have 





Fic. 3—REAR HALF-AXLE AND TORSION BAR 


collaborated in the planning of the works and pro- 
duction of the new car. 

In the accompanying illustrations will be seen the 
main points of design of the chassis and engine. The 
general appearance of the vehicle (Fig. 1) indicates 
the use made of advanced design to gain body space 
on a relatively small chassis. The bodywork is made 
in pressed steel and has a generally streamlined contour 
with rounded joining surfaces, yet at the same time a 
good ground clearance has been obtained. The engine 


of the space available at the front of the chassis for 
providing comfort for the passengers, with excellent 
visibility in all directions. 

The arrangement of the chassis is particularly 
interesting. It consists of a central tubular backbone, 
which at the front end carries two superimposed 
cross tubes. Details of the arrangement are shown 





“PEOPLE'S CAR" 


in Figs. 2 and 3, from wtuch it will be seen that inde- 
pendent suspension has been adopted. The cross 
tubes house torsion rods for the individual springing 
of the front wheels, as shown in Fig. 2, where the com - 














FiG. 4—UNDERSIDE OF ENGINE 


ponents are partially dismantled. The usual form of 
torsion rod of circular section is, however, not used ; 
instead, each torsion bar comprises three rectangular 
section leaves which run the entire length of the axle 














Fic. 5—ENGINE WITH VALVE COVER REMOVED 


and are fastened at a central point. At each end are 
swinging arms, which are attached to the steering 
heads. Movement of the steering heads therefore 
causes purely torsional movement of the bars. In 





is placed under a large and readily accessible bonnet 





at the rear of the vehicle, and good use has been made 


order to limit the movement, a bracket with a rubber 
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stop is provided, 
absorbers. 


On the upper tube is mounted the steering gear 
housing to which is connected the steering column 
with a fabric joint interposed in order to insulate the 





together with hydraulic shock 


been noted from the illustrations, the brakes are cable 
operated. 

Although of relatively smail capacity, the engine 
is claimed to provide a good performance by reason 
of the favourable power-to-weight ratio of 27-6 kilos. 





The body work is designed to accommodate four 
or five passengers, and the car has an overall length 
of about 13ft. 9in‘:, with a wheel base of 7ft. 10in. 
Again on account of the high power-to-weight ratio, 
the fuel consumption is of the order of 40 miles per 














FiG. 6—-FRONT END OF CHASSIS 


steering wheel from road shock. Steering is effected 
through divided track rods, thereby obtaining inde- 
pendent steering as well as independent suspension. 
This arrangement is clearly shown in Fig. 6. 

The rear springing is also independent in its action. 
At the rear end of the welded tubular chassis member 
there is a tubular cross member of large diameter, 
to be seen in Figs. 3 and 7. Within this member are 
arranged torsion rods of circular section for the rear 
suspension. The half shafts are mounted at the ends 
of sheet steel swinging arms, the other ends of which 
are splined to the torsion bars. Here again, the move- 
ment is damped by hydraulic shock absorbers, which 
are attached to the end brackets of the cross tube. 
In Fig. 3 the steel plate swinging member has been 
removed to show the arrangement. To the left of 
this illustration, there is shown one of the cross 
members supporting steel trays which form the floor 
of the car. The flooring is also illustrated im Fig. 6. 

Particular interest attaches to the horizontally 
opposed four-cylinder air-cooled engine, mounted 
at the extreme rear of the chassis. It has a swept 
volume of 986 c.c., with a designed output of 23-5 H.P. 
and is shown in the accompanying engravings, 
Figs. 4and 5. The crank case is made of light alloy, 











FiG. 8—-ASSEMBLED ENGINE UNIT 


ribbed at the bottom for cooling the lubricating oil. 
The separate air-cooled cylinders are mounted two 
at each side, each pair having a common detachable 
head with overhead valves operated by push rods 
and rockers. The valve gear is totally enclosed. As 
shown in Fig. 8, when fully assembled the engine is 
covered by a sheet metal cowl, surrounding the 
cylinders and the cylinder heads. On the end of the 
dynamo shaft there is mounted a light alloy centri- 
fugal blower delivering air through ducts in the cowl- 
ing. An oil cooler mounted on the crank case pro- 
jects vertically upwards, as shown in Fig. 5. Since 
the .tail panel of the body is hinged, the engine 
auxiliaries are readily accessible. On the near side 
of the crank case is the coil ignition distributor and a 
mechanically operated petrol pump. The induction 
system comprises a pipe, on which the down draught 
carburetter is mounted, running across the top of 
the engine attached to double ports in each cylinder 
head. As will be seen in the engraving, Fig. 8, the 
dynamo and blower assembly is driven by a vee belt 
from a pulley on the crank shaft. In front of the 
engine and in one unit with it, there is mounted a 
four-speed gear-box and the final drive gear, with its 
half couplings for the swinging half axles. Alongside 
the gear-box there is an electric starting motor which 
engages with the fly-wheel. The gear-box casing is 





per horse-power. A maximum speed of over 60 m.p.h. 
has, we understand, been obtained in extensive road 
tests. 





Fic. 7—~GEAR-Box AND REAR SUSPENSION 


gallon. We are indebted for the accompanying illus- 
trations to the pre-show number of our German 
contemporary journal Motor Schau. 








The A.C. Commutator Motor for 
Driving Cranes 


HE choice of motors for driving cranes demanding 
a wide speed range and operating on A.C. has 
until recent years been confined to slip-ring induction 
motors with specially graded resistances and D.C. 
motors supplied from a motor generator set giving 
Ward-Leonard control. With slip-ring machines 
the smoothness of control is limited by the rotor 
resistance graduations which are usually six and 
rarely more than nine. Regulation is indifferent, 
particularly on light loads, when artificial loading by 
braking is essential for obtaining a steady “creep ” 
speed. If the motor is not appreciably loaded it will 
tend to run at full speed. When it is desired to slow 
down and stop any motion on the crane, the 
mechanical drive is called upon to produce the 
necessary retarding torque, without any assistance 
from the motor, resulting in heavy wear on the brake 
shoes and necessitating frequent adjustments. But 
of more concern to the crane operator is the fact that 
a number of variables are involved such as coefficient 
of friction and pressure exerted by the brake blocks 
producing different stopping distances for the same 
load and speed, and considerable shock is transmitted 
through the crane structure. 
While control by the Ward-Leonard scheme, 
involving the variation of the generator field, gives 





good stability and smoothness over the speed range, 
from the point of view of economy it is not to be 
recommended, since a separate generator is necessary 
for each motion involving creep control. During the 
time the crane is liable to be in use the motorgenerator 
set must be kept running. But the British Thomson- 
Houston Company’s A.C. commutator motor, with 
its specially developed control, is claimed to embody 
all the desirable features of the Ward-Leonard 
scheme with additional advantages previously 
unobtainable. The equipment required is even less 
than that necessary for the slip-ring induction motor, 
since the A.C. commutator motor is arranged for 
direct-on-line starting for any horse-power within 
the requirements of a crane, provided the brushes 
are set in the low-speed position. Speed variation 
is obtained by altering the brush position, giving an 
infinite number of graduations from “creep speed ”’ 
to “top speed.” If desired, a speed range of 20: | 
or more is possible, the top usually being just 
over 1000 r.p.m. Perfectly controlled working can 
be obtained down to approximately 50 r.p.m., 
which, on several equipments, has represented a 
hoisting or lowering speed of approximately lft. 
per minute. Apart from slight variations of “slip ” 
with load, as with*an induction motor, this com- 

















made of light alloy split longitudinally. As will have 
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mutator machine has a shunt characteristic with a 
definite speed for each position of the brushes. By 
this feature the crane operator is greatly assisted 
when using the “pre-set” control, since he is able 
to estimate the working for any conditions 
of loading from the position of the brush gear con- 
troller, and provided the crane is not overloaded the 
danger of stalling the motor is eliminated. 

The commutator motor gives, in addition, constant 
torque over the whole speed range and is therefore 
able to handle full loads at all speeds. Since the rate 
of speed change is controlled by a pilot induction 
motor, it is quite independent of the rate at which 
the controller handle is moved by the operator. 
This condition enables stresses in the crane to be 





of control for methods (1) and (2) is the same for the 
forward and reverse directions. In the first or second 
position of the controller from the “off” setting, 
the commutator motor is connected to the line with 
the brushes in the low-speed position. When the 
controller is moved to the point 3, the pilot motor 
is connected for raising the speed, and it continues 
to run until:the controller is returned to point 2. 
Thus, the crane operator has to make two controller 
movements, the first to raise the speed, and the second, 
to maintain the speed required. To reduce the speed 
and at the same time obtain regenerative braking, 
the controller is brought back to point 1, where the 
pilot motor is connected to run in the reverse direc- 
tion, and moves the brushes back to the low-speed 





Sixty Years Ago 


A Rover VoyaAcE 


A vivip account of some incidents in the life 
of a sea-going engineer sixty years ago is contained 
in a letter to a friend from the second engineer of a 
large trading steamer which we printed in our issue 
of February l4th, 1879. The name of the ship was 
not disclosed, but it was revealed that her compound 
engines, of 120 nominal and 600 indicated horse- 
power, had been made by the North-Eastern Engi- 
neering Company, Sunderland. The ship left Sunder- 
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Fic. 2—60 H.P. Hoist MOTOR, 


accurately predetermined, thereby eliminating over- 
stressing attributable to indifferent operation. If, 
as normally occurs, when slowing down or lowering a 
load, the load drives the motor, owing to regeneration 
of the machine a braking torque is produced, provided, 
of course, that it is connected to the supply. As 
this torque becomes greater as the negative slip 
increases, the load is prevented from running away. 
With suitable brush gear mechanism speed, the brak- 
ing effect can be made at least equal to that of a 
mechanical brake, and this is particularly advan- 
tageous for a hoist motion. In all equipments so 
far supplied this feature has been incorporated and 
has resulted in considerable saving in brake wear. 
The motor reduces the speed of the load to a “ creep’ 
when the brake is applied to bring it to rest. 

There are three methods of obtaining the control 

















FiG. 4—SELECTOR SWITCH 
(1) Main and pilot current control by a drum con 
troller with “ off,” three “forward,” and three 
reverse positions, suitable for motors up to 25 H.P.; 
(2) a master controller operating main motor and 
pilot motor contactors, but otherwise, the same as 
No. (1); and (3) pre-set speed follower controller 
operating the main and pilot motor contactors. 
Although these systems of control have particular 
reference to crane hoist motions, there is no reason 
why they should not be applied to other motions if 
a wide range of speed is required. In each of these 
contro] methods the brush gear movement and, hence, 
the speed variation, is effected by the pilot motor ; 
but for small overhead crane hoists a hand or chain 
wheel is used. The only control gear then required 
is a main current reversing contactor. The sequence 


CONTROL PANEL AND MASTER CONTROLLER 








stop. A limit switch shuts down the pilot motor, 
after which the controller is brought to the “ off” 
position, where the brake is automatically applied. 

Whilst this scheme is satisfactory from the point 
of view of load control, it leaves the crane operator no 
indication of speed and he must judge the time between 
moving to point 3 and returning to point 2 on the 
controller. 

But this responsibility is eliminated by the third 
method by the introduction of a “‘ pre-set ’’ controller 
in which each position of the handle forward or 
reverse represents a definite speed of the A.C. com- 
mutator motor. To obtain this feature two con- 
troller drums are employed. One is_ reduction 
coupled to the brush gear pilot motor, and the other 
to the controller-operating handle, which also 
carries a contact arm. The drum coupled to the 
pilot motor has either a chain drive, or a Selsyn 
transmitter-receiver system, if the motor moves in 
relation to the controller. 

The operation of the “ pre-set’ follower control 
is identical for ‘‘ forward ’’ and reverse movement. 
Immediately the controller handle is moved from the 
“‘ off ” position, the main contactor closes for the 
direction concerned. Following smoothly on from 
this operation the controller handle is turned round 
to the position which the crane operator knows will 
give the required speed. The contact arm coupled 
to the controller handle will have been moved round 
the drum driven from the pilot motor, completed 
the circuit to the pilot motor, and so caused the 
main motor bushes to be shifted. When the pilot 
motor has rotated the controller drum through the 
same angle as the contact arm, its circuit is broken 
and the commutator motor continues to run at that 
speed which has been fixed by pre-setting. Reduction 
in speed is similarly obtained by bringing the con- 
troller handle back towards the “ off’ position. 
The rate of speed increase or decrease of the com- 
mutator motor is independent of the rate at which 
the operator moves the controller handle, and pro- 
vided the motor is connected to the supply when the 
load drives the motor, no mechanical braking torque 
is necessary except to bring the load to rest. 

Pre-set speed control has been applied to a number 
of machines recently completed by the B.T.H. 
Company, some having dual hoist motions for which 
synchronised operation of the motors has been 
required. This has been achieved very simply by 
mechanically coupling the main motors and con- 
trollers, and by coupling the pilot motors electrically 
with Selsyns. By means of a four-position selector 
switch the following conditions are possible :— 
(a) Each motor operating alone, (b) both motors 
operating independently, and (c) both motors coupled 
and synchronised. The establishment of the system 
has provided the crane manufacturer with a means 
of obtaining wide speed range control with stability 
and simplicity in operation. 

We give in Fig. 1 an illustration of a B.T.H. 
variable-speed A.C. commutator motor rated at 
28 H.P., 1050/140 r.p.m., applied to a 40-ton crane ; 
in Fig. 2 a single-hoist equipment, comprising a 
60 H.P., 1000/50 r.p.m., commutator motor, control 
panel, and master controller; in Fig. 3 a dual-hoist 
equipment, comprising two 90 H.P., 1000/50 r.p.m., 
A.C. commutator motors, control panel, four-position 
selector switch, illuminated position indicator, and 
master controller; and in Fig. 4 a selector switch 
for dual-hoist equipments. 


Fic. 3—-DUAt. Hoist 90 H.P. MOTORS AND CONTROL 





PANEL 


land on a voyage to Baltimore, and on December 23rd 
dropped its North Sea pilot at Newhaven. The 
morning of Christmas Eve broke beautiful and bright 
in the English Channel, and under the kindly Captain’s 
supervision arrangements were begun for celebrating 
Christmas with a dinner on deck for all the ship’s 
company, the roast beef and plum pudding to be 
followed by toasts and speeches from the bridge. 
However, as Christmas Eve closed in the rigging could 
be heard moaning. Soon the sound swelled to a 
whistle and then to a scream. Christmas morning 
saw the ship driving dead into the teeth of a fierce 
Atlantic gale. Those who cared for dinner got it 
as best they could from the galley. The captain, 
lashed to a bridgestanchion, ate his beef, sauce and pud- 
ding all inone from a tindish with hisfingers. Thestorm 
continued without abating until January 7th. After 
the first day or so, our letter-writer fell a victim to 
sea-sickness. The engine-room was battened down, 
even the ventilators being taken off. The tempera- 
ture rose to 118 deg., but in spite of the heat and his 
continued illness the writer carried out his duties. 
Matters were made worse when the engine governor 
(Durham’s) broke down. The storm made it impossible 
to attempt repairs, and until a temporary lull occurred 
on the 7th the engines had to be governed by hand 
from the throttle valve. From the 7th until the 22nd, 
when the ship entered Chesapeake Bay, the gale 
recurred on several occasions in all its violence. On 
the evening of the 13th our letter-writer was on 
watch during a very bad spell. On deck the seas 
were breaking right over the bridge. Down below 
a strange smell was noticed. Some woodwork between 
the boilers and the engine-room was on fire! The 
difficulty of getting the boats out in such weather 
and their utter uselessness when out was obvious 
to all. It was impossible to use the steam pumps 
because to have done so would have necessitated 
an opening to the deck, which could not be allowed 
in view of the weather. All available men were 
collected below and formed into a string to pass 
buckets of water from the sea cocks to the site of the 
fire. To add to the difficulties of the situation the 
ship’s spare boiler tubes had been stored on top of 
the wood which had caught fire. Although they were 
nearly red hot they had to be removed before the 
seat of the fire could be reached. Eventually, 
however, the outbreak was subdued. The crew’s 
troubles were nevertheless not over, for on the next 
day it was found that the supply of fresh water was 
running short. For the rest of the voyage the 
supply was rationed at 1 quart per man each day. 
This ration was assisted on one occasion when a 
tremendous rain squall broke over the ship and 
enabled the crew to catch some water in buckets 
and, indeed, in every available utensil. The final and 
greatest effort of the weather to send the ship to her 
doom was made on the 20th. The captain later stated 
that when this hurricane was at its height no sea 
under 40ft. in height passed the ship for a space of 
two hours. The ship, however, survived the ordeal, 
and on the evening of the 22nd, after crushing her 
way through ice in Chesapeake Bay, arrived at 
Baltimore, thirty-three days after leaving England 
and sixteen or seventeen days overdue. The engines, 
it was found, required nothing more than the repack- 
ing of their glands to make them fit for another 
voyage. They were soon put to the test again, for 
at Baltimore orders were waiting to get ready for sea 
as quickly as possible and proceed to Copenhagen. 
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.vealised that where there are straight strips longer 
, than about 5 miles they become very monotonous. 
| It is very necessary to have an occasional bend as 
can be seen from the experience on the Paarl to Cape 
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Roads in South Africa 





By passing the National Roads Act in 1935 the 
Union Parliament gave its approval to the first 
attempt to finance and construct a Union-wide 
system of arterial national roads. The two main pro- 
visions of this Act. were the establishment of a 
National Road Board and a National Road Fund. 
The Board functioning directly under the Minister of 
the Interior was entrusted with various duties, the 
principal one of which was the submission for the 
Minister’s approval of a five-year scheme of national 
road works. The scheme submitted was duly 
approved by the Minister early in 1936. It provided 
for the construction, reconstruction or repair, and 
maintenance, at the sole cost and charge of the 
National Road Fund, of approximately 5400 miles of 
roads to be declared as national roads, the mileage 
for each province being :—Cape, 3012 miles; Trans- 
vaal, 1076 miles; Orange Free State, 728 miles ; 
Natal, 584 miles. The Fund derives its revenue from 
the following sources :—(a) The appropriation of 3d. 
a gallon of the amount paid by way of Customs duty 
on every gallon of petrol imported into the Union 
since March 3lst, 1935; (b) any other moneys, 
including loan moneys, appropriated by Parliament 
for the Fund; and (c) interest on invested cash 
balances belonging to the Fund. 

It was originally intended that of the 5400 miles of 
national roads, only about 25 per cent, was to be 
provided with a bituminous surface. In August, 
1937, the Board, after consulting the Minister of 
Finance and the Minister of the Interior, decided to 
bituminise all national roads, on the understanding 
that the Treasury would provide the necessary 
financial assistance. It was accordingly necessary 
to revise the estimated amount required for the 
completion of the 5400 miles of national roads, and 
the following figures indicate the anticipated amount 
to be defrayed from the Fund from April Ist, 1936, to 
March 30th, 1943, the approximate date on which 
it is anticipated that the scheme will be completed : 


£ 
Construction of gravel bases and bitu- 


minous surfaces of national roads.. 13,750,000 
Construction of bridges... 1,000,000 
Maintenance of national roads and bridges s 2,160,000 
Purchase of major plant 2,150,000 
Board's administrative expenses | 195,000 
Interest and redemption on Province ial and 

Divisional Council loans és 3,024,000 
Interest on loans granted to the Board... 750,000 

Total! OS. EUR OO ORS BONS 060 


The estimated income which the Fund will derive 
during the same period (1936-1943) is :—Special 
grant, £500,000; revenue from the tax on petrol, 
£11,500,000 ; making a total of £12,000,000. 

It will therefore be necessary for loans totalling 
approximately £11,000,000 to be granted to the 
Board to complete the scheme. On the completion 
of the scheme provision will have to be made annually 
for the maintenance of the 5400 miles of completed 
road (approximately £500,000), an annual sinking 
fund of £500,000 to provide for the reconstruction 
of bituminous surfaces as it becomes necessary, 
interest on the Board’s borrowings, as well as for the 
items which form a first charge against the Fund 
previously referred to. It is hoped to meet all this 
expenditure from revenue. 


Routes oF Roaps 


In order to fix the routes of the national roads 
it was necessary, since no accurate detailed contour 
maps of the country exist, to make reconnaissance 
surveys. After the reconnaissance survey the 
selected route or routes are flagged and a detailed 
topographical survey has to be made along a strip 
of country on each side of the flagged routes, In 
South Africa the existing roads are not necessarily 
the best roads. Over the whole 5000 miles about 
80 per cent. of the roads will be on new routes. The 
original routes were the ox wagon track. But 
for the Transvaal, the surveyed road has been the 
exception in South Africa and roads have grown by a 
process of evolution, correct siting being pre- 
vented by the meagre amount of money provided. 

In quite a number of districts the Board is returning 
to the old abandoned Voortrekker roads, but in the 
Transvaal the Board is adhering very closely to the 
present routes of roads, although some are ‘being 
changed in minor details. The Board aims at getting 
long straight roads with very easy bends. It is 


Town road, where, as a result of this relative lack of 
bends, a number of accidents have occurred because, 
among other reasons, of motorists going to sleep. 


Srrict SPECIFICATIONS 


In constructing the roads the Board’s engineers 
have to adhere strictly to certain specifications. No 
gradient must be steeper than 1 in 16. This rule, 
of course, may have to be waived on some mountain 
passes, where Nature and not man determines the 
course of a road. It is laid down that no curve shall 
have a radius of less than 500ft., and in most cases 


No curve can be constructed 


1000ft. and 2000ft. 
that does not allow, at any point, a clear view 300ft. 
ahead. Hump-back hills will be done away with, as 
from the driving seat of a car or other vehicle there 
must always be a clear view 300ft. ahead. All 
national roads must be 32ft. wide with a distance 
between fences of 100ft. On an average every bend 


will be 35ft. wide. The extra 3ft. allows for the extra 
space taken by a vehicle when going round a corner. 
Bends will be banked. 


Over 20,000 Men at Work 


It was obvious at the outset of the national roads 
scheme that technical uniformity had to be ensured. 
Responsible road engineers were consulted, and by 
the time the National Road Board had presented 
its scheme standards were available for immediate 
adoption. The scheme, once accepted, had to be 
proceeded with at once, but there was practically 
no plant or personnel, and the normal staff had to 
set about planning construction and getting the 
scheme going. Gangs or units were organised and 
equipped by degrees, and to-day the national road 
organisation consists of about 2600 skilled and 
18,000 unskilled men working with major plant 
costing about £1,750,000. In the near future, when 
asphalting work is in full swing and all units are 
operating, these labour figures will probably be 
increased by 20 per cent. Survey work has not 
yet been completed, and so detailed quantities have 
not yet been computed; but it is estimated that 
forming the road and construction to gradient will 
involve moving about 150,000,000 tons of earth 
and rock. In addition, about 25,000,000 tons of 
selected gravel and rock will have to be quarried, 
crushed, and placed as foundations for bituminous 
surfacing and as aggregate to concrete and asphalt. 
The equivalent of 50 to 60 million gallons of bitumen 
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PROPOSED NATIONAL ROADS 


or tar will be applied to provide dust-free, all-weather 
surfaces. Drainage will be provided by pipe culverts, 
box culverts with spans up to 20ft., and bridges. 
Steel and tar come from the Iscor Works, Preteria ; 
cement from South Africa’s flourishing cement 
industry ; stones from quarries throughout the 
country ; timber from the wooded coastal belt ; 
motor vehicles from Port Elizabeth and other towns, 
where they are assembled by South African workmen. 
Owing to the limited output of most of South Africa’s 
industries, the Board cannot satisfy all its needs 
internally, and consequently imports large quantities 
of material from the Commonwealth and foreign 
countries. The fact remains, however, that whenever 
South African industry can supply the necessary 
material according to the Board’s specifications and 
at a reasonable price, it secures the order. 


Sources oF MATERIAL 


‘“‘ Iscor ”’ (the South African Iron and Steel Corpora- 
tion’s works at Pretoria) is one of the Board’s largest 
South African sources of material. It will provide 
much of the steel for the 500 major and minor bridges 
which the Board plans to build at a cost of more 
than £1,000,000 throughout the Union. Its total 
output of bituminous material will almost certainly 
be completely absorbed in national and provincial 
roads, although it will be able to supply only a portion 
of the 8,000,000 gallons of bitumen, costing £250,000, 
which the Board will use annually when bituminising 
starts in earnest. Thanks to a flourishing cement 
industry in the Union, the Board is buying, and will 
be able to buy, internally all the cement it needs for 
bridges and culverts. Among the Board’s secondary 
requirements, motor vehicles, assembled in South 
Africa, figure prominently. The Board, for instance, 
has a fleet of 900 heavy lorries in all parts of the 
country as well as trailers, caravans, and smaller 
vehicles. Its tyre bill alone has given an encouraging 
fillip to the comparatively new South African tyre 
industry, particularly as certain firms are specialising 
in heavy-wear lorry tyres for road-making work. 
Incidentals, such- as co iron for the work 
camps to house the thousands of skilled and unskilled 
workers on the roads, timber for the concrete work 


as stee] jaws and screens for stone crushers, are all 
largely produced in South Africa. 

The programme has opened new avenues of employ- 
ment not only on the new roads themselves, but 
in the workshops which the Board has established 
with the co-operation of the provincial authorities 
in the Cape and Natal. In addition to these work- 
shops, the Board has a system of travelling ‘ repair 
shops’’ manned by hundreds of technicians and 
assistants who carry out repairs to plant “on 
location,” thus saving expense and time. By opening 
the way to the provision of cheap and easy transport 
to many districts hitherto somewhat isolated from 
the towns, the Board hopes to encourage the estab- 
lishment of important secondary industries such as 
bacon and curing factories, away from the congestion 
of the present industrial areas and near the source 
of raw materials. 


VALUE OF “‘ FEEDER” Roaps 

The outlook in this direction is particularly good, 
in view of the enthusiastic co-operation of the pro- 
vinces in providing “feeder” roads from outlying 
districts which are not directly served by the national 
roads. Thanks to these “ feeders,’ national roads 
serve indirectly a very large area of rural country. 
One of the main arguments advanced in favour of the 
national roads scheme before it was actually approved 
was the impetus which a modern road system would 
give to the tourist traffic. So far, this argument 
seems to have been justified, for national motor traffic 
has doubled in many parts of the country since the 
completion of certain stretches of national road. 
Up to the present, the Board has actually constructed 
1100 miles of gravelled national roads, has asphalted 
360 miles, and surveyed 2100 miles. It has completed 
fifty bridges and has twenty-five under construction. 
The Road Board officials have discovered that tourist 
motor traffic actually turns round at the end of com- 
pleted sections of asphalted road. These roads allow 
very high speeds in safety. It is expected that the 
average national road will allow the high average of 
50 miles an hour, and a safe speed of 80 miles an hour. 


THe Great NortH Roap 


The National Road Board has decided to name the 
national road from the Beit Bridge, which spans the 
Limpopo River and joins the Union to Southern 
Rhodesia, to Cape Town, a distance of over 1100 miles, 
“The Great North Road.” This great central road 
will run from the boundary of Southern Rhodesia 
at Beit Bridge to Cape Town, vid Pretoria, Johannes- 
burg, Bloemfontein, Colesberg, Middelburg (Cape), 
Graaff-Reinet, Gorge, Riversdale, and Swelleudam. 
The Board has also decided to name the national road 
from Winburg to Durban, vid Harrismith, “ Piet 
Retief Road,” as it was the route followed by Retief 
during the Great Trek. The principal centres of 
population will be readily accessible to travellers of 
the Great North Road, the main artery, and routes 
will radiate from Pretoria to Portuguese East Africa 
at Komati Poort, from Johannesburg to Durban, and 
to Cape Town, vid Kimberley. From Van Rhynsdorp 
in the west to Eshowe in the east, 1400 miles, fine roads 
will cross the coastal belt of the Cape Province, 
which will be blessed with almost three-fifths of the 
total national roads now planned. The network of — 
national roads will no doubt have strategic value in 
certain events, where rapid transport of troops may be 
required, for with speeds of 80 miles per hour per- 
fectly safe, the railways will be superseded in such 
emergencies, except perhaps for artillery. The accom- 
panying map, kindly furnished by the National Roads 
Board, clearly indicates the various routes to be 
followed by the national roads. 





Engineering Notes from China 


(By our Own Correspondent) 
Hone Kone 


Materials of Construction in China 


Untix the arrival of European engineers in 
the Far East timber was the material almost exchi- 
sively used for carrying loads in buildings and in 
many of the bridges. In spite of the fact that rein- 
forced concrete is favoured in the industrial centres, 
there is a very great annual consumption of timber 
in China. Soft woods and hard woods were imported 
in increasing quantities every year before the Japanese 
invasion, although the forest areas in China are twice 
as large as those of Japan or of Australia. 

China has consumed vast quantities of home-grown 
timber. But it will need a very great increase in 
transport facilities and in forestry work of a scientific 
type before the timber grown here will be sufficient 
to meet the normal demands. Most of the soft woods 
(pine, &c.), that have been imported came from 
North America, but there has also been a very large 
consumption of China fir. This wood is used, not 
only for buildings and bridges, but in the construction 
of junks and boats of various dimensions. The 
number of vessels made in China that float on inland 
waterways and on the coast must total millions. 
Under normal conditions more than a quarter of.a 
million people were housed in small boats--sampans 
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while in the Colony of Hong Kong more than 100,000 
people use these boais for their dwellings and as a 
means of livelihood. Yet, in spite of the success, 
and, indeed, the economy shown in using timber, 
the Chinese builders of all types of structures had no 
data or literature of any real value to guide them. 
It can only be supposed that the dimensions were 
arrived at by the method of trial and error in past 
ages, and that the information so obtained was handed 
down from generation to generation. Although there 
has accumulated an enormous quantity of written 
records, concerning Government activities and the 
ideas and criticisms of the wise men of China, there 
are to be found no statements amongst this mass of 
literature concerning the physical properties of the 
materials. There is a great field for engineering 
research work that will supply reliable data concern- 
ing the strength, &c., of Far Eastern timbers. 


The Uses of Bamboo 


It is probable that the material most widely 
used for many centuries in China was the bamboo. 
The foreign engineer is astonished when he sees the 
many and varied uses which are made of this flexible 
material. Millions of coolies use a bamboo pole, 
carried on the shoulder, and loaded each end with the 
goods which they carry across the country, in some 
cases for hundreds of miles. The clever, inexpensive, 
and rapid methods of erecting scaffolding and build- 
ings, made entirely of bamboo, the poles being tied 
together with rattan, reveals the daring ingenuity of 
the Chinese. At first sight these structures seem to 
be most unstable ; there are no nails or metal of any 
sort to hold the poles together, and practically no 
foundations, for the bamboo poles usually simply rest 
on the earth. Yet they seldom fail, unless under the 
stress of typhoon winds, which have been known to 
reach a velocity of 165 miles per hour. A vast 
number of the inhabitants in the country districts in 
China live in dwellings build entirely of bamboo. The 
framework consists of poles and the roofing is of dried 
leaves. The material is very vulnerable to fire and to 
insect pests, but exhibition halls of 100ft. in width 
have been built entirely of this material. Water 
pipes, and pipes of bamboo for conveying natural gas 
are used wherever piping is needed in country districts. 
The very thin and small bamboo stems are used for 
ornamental purposes and for pen-holders, chop- 
sticks, &c. Furniture is made of bamboo. Thin 
strips of the material are woven into ropes which 
carry floored suspension bridges, or are used, up toa 
length of 4000ft., in wells which supply the brine 
from which salt is obtained in interior places. 


Bamboo for Reinforced Concrete 


According to botanists there are hundreds of 
different species of bamboo, but only a very few of 
them can be used for engineering purposes. The 
diameters of the stems seem to vary from less than 
one-tenth of an inch to something over 8in. All of 
the large bamboos grow in the south of China, some 
to a height of 120ft.; the poles are not only exported 
to the central and northern parts of the country, but 
to foreign lands. Very little information concerning 
the strength of the material is available, but the 
few results of certain tests made in China are given 
below. The Chinese seem to believe that the plant 
should be at least three years old before it is cut. 
It should then be seasoned by soaking in water, and 
weighted down by mud for a certain period, after 
which it should be dried as gradually as possible. If 
this is not done, its strength is greatly reduced, as 
cracks are formed. 

It is usually difficult to determine the origin of 
bamboo poles in the market, but average results on 
bamboo sold for carrying loads are of value. Dr. 
McClure a few months ago made some tests in Canton 
with bamboo purchased in the market as a reinforcing 
material for concrete work. He chose poles used for 
scaffolding, punting, &e. They were known to 
have been grown in South China. He found that 
struts, 1ft. long, about 2}in. diameter, and with an 
average wall thickness of about jin., supported a 
weight of 15,050 lb. After the first rupture had taken 
place this section continued to support a load of 
11,650 Ib. It was found that many of these specimens 
tested as struts failed at one or other end through 
splitting. It is possible that resistance to failure would 
be increased by fitting bands or caps to protect the 
ends. Under compression the material is believed to 
fail by shear, as big cracks appeared on the sides of 
the specimens tested. 

Bamboo reinforcements have been used on Chinese 
Government Railways for concrete friction piles in 
the foundation of railway bridges. The object was 
to strengthen the pile during the handling and driving 
operations by means of the reinforcement. The 
Whangpoo 
bamboo as reinforeement for concrete plates below 
water for a vertical bunding, and this method has 
been employed in other places in China. It is recom- 
mended that the bamboo should be cut into thin 
strips when used for reinforcement purposes. 

It was found in Shanghai that the cost of a bamboo 
reinforcement was about 20 per cent. of that for a 
corresponding steel reinforcement. Unfortunately, 


there are very few data concerning the rate of decay 
of the bamboo when it is used in this way. Nor is 
there any reliable information concerning the shrink- 
age of bamboo under water and of bamboo embedded 
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in concrete. Mr. H. K. Chow some years ago used 
bamboo strips as a reinforcement in concrete beams. 
He found that after immersion for four months the 
strength of the strips had not diminished. Nor did 
they show any signs of deterioration ; but, of course 
that period was not enough to furnish any final 
evidence on this important subject. 

The results obtained by Mr. Ekelund in Shanghai 
in 1922 gave the ultimate compression strength of 
bamboo at 5500 lb. per square inch; the ultimate 
tension stress was 14,000 lb.; the ultimate bending 
stress was 13,000 lb.; and the ultimate shearing stress 
was 450lb. Mr. H. K. Chow, in his experiments 
made on bamboo sent from China to the Massa- 
chusetts Institute of Technology, obtained the same 
figure of 5500 Ib. for compression stress, but gave the 
tension stress as 18,500 lb. Tests made by Professor 
H. 8. Dickerson at Nanyang University gave figures 
of 10,090 Ib. for compression stress and 18,670 lb. for 
ultimate tensile stress. 

It has been found that the specific gravity of the 
outer layer of the bamboo is, in old dried bamboo 
more than 50 per cent. higher than that of the main 
material of the stem. It is notable that the Chinese 
for centuries have always used this outer layer for 
making bamboo ropes for suspension bridges, &c 
Mr. Ekelund states that the native bamboo ropes 
used for towing junks on the Upper Yangtze have a 
tensile strength of at least 25,000 Ib. per square inch. 
Bamboo ropes used on a suspension bridge, 250 yards 
long, 9ft. wide in Western China, are each 2lin. in 
circumference. The floor of the bridge rests across 
ten bamboo cables, fastened to huge capstans, 
embedded in masonry, which are revolved by means 
of spars to keep the cable taut. Not a single nail or 
piece of iron is used in the whole structure. Every 
year the cables supporting the floor of the bridges are 
replaced by new ones. The bridge is very picturesque 
in appearance, and is a most ingenious engineering 
feat. 


The Shear Stress of Bamboo 


It was found in testing short pieces of 
bamboo in compression that all of the evidence 
pointed to failure by shear. Mr. Ekelund, in a paper 
read before the Engineering Society of China, states 
that he carried out two different sets of tests. In 
one case the ends of the specimens were covered with 
thick lead plates. When the load approached ultimate 
stress, big cracks appeared on the side of the speci- 
mens. ‘They opened wider and wider, and the 
material finally failed completely, even under a 
decreased load. The end surface of the wood was not 
actually crushed ; the extreme fibres of the bamboo 
cylinder had been pressed about one thirty-second 
of an inch further down in the lead than the other 
fibres. This is additional proof that the outer layer 
(of about 10 to 15 per cent. of the total thickness of 
the material) is stronger than the inner one. 

When no lead plates were used the first cracks were 
quickly followed by the outer layer being cut off from 
the inner part of the wall by shear. Breakdown 
quickly followed. ‘These specimens, tested without 
lead plates, were able to resist about 20 per cent. 
more load than those when lead plates were used. 
Mr. Ekelund came to the conclusion that this fact 
seemed to prove that the shear is the main reason 
for failure, as the increased friction at the ends of the 
specimens when plates were used kept the fibres 
together, thus delaying the cracks. This seems to 
favour the Guest theory of failure of a ductile material 
by shear rather than St. Venant’s theory. 


Various Shear Values 

As a result of his observations, Mr. H. K. 
Chow came to the conclusion that the expansion of 
bamboo due to heat within temperature limits to 
which concrete is usually subjected is negligible. 
The values for E (Young’s modulus), obtained by 
various experimenters with bamboo, showed that the 
outer strips gave a higher value than the inner strips 
(or the whole cylinder), as might be expected. A low 
value for E, obtained by Ekelund, was 1,660,000. 
The average specific gravity of the materials tested 
varied from 0-86 to 0:7, which is, no doubt, a factor 
that influenced the results. The shear values for the 
material published vary from 4501b. to 2740 |b., 
but perhaps the safest figures to work on are those 
given for ultimate longitudinal shearing stress. A 
safe figure, even for green specimens, seems to be 
1000 Ib. per square inch. Chow gives 2000lb. for 
specimens with joint and 2740 Ib. for those without 
joint. It is fairly certain that not only is shear the 
cause of failure in compression of short struts, but, 
in general, it is the cause of collapse in bending. 

It is obvious that very much more authentic data 
concerning the physical properties of bamboo are 
uired. There is every reason to believe that the 
material will be of value in certain cases for reinforc- 
ing concrete. As a building material it is very 
vulnerable to fire. There was a terrible conflagration 
in Hong Kong when a huge bamboo structure, three 
stories high, with about 1000 people in it, suddenly 
caught fire; over 600 persons were burnt to death. 
The structure consisted entirely of bamboo poles 
lashed together with rattan (a sort of tape composed 
of dried bamboo strips) and no nails or wire of any 
description were used. The flooring boards were of 
soft wood, China fir or pines. The roofs were of dry 


palm leaves. The interval between the commence- ! Abst 





ment and end of the conflagration was estimated by 
onlookers to be.only ten minutes. Very few people 
escaped because the whole structure suddenly 
collapsed as soon as the fire broke out, and hundreds 
were caught between the flooring and the roof, It 
was obviously unwise for the local Public Works 
Department, which exercises a rigid supervision of 
the design and construction of all buildings in the 
Colony, to permit a three-storied building composed 
almost entirely of this material to be erected, even for 
temporary occupation. It is probable that the cause 
of the terrible calamity was a cigarette end or match 
carelessly dropped by one of the occupants of the 
structure. It is, however, a remarkable fact that 
for three days a building, made without a nail or 
piece, of iron and supported only by hollow bamboo 
poles and with no foundations, housed 1000 peopie. 








The Singing Propeller Problem* 


By J. F. SHANNON, Ph.D., and R. N. ARNOLD, 
B.Se., Ph.D., M.S, 


REpPoRTS AND OBSERVATIONS ON PROPELLER NOISE 


THE cause of noise emanating from some propellers 
under working conditions has been baffling investi- 
gators for some considerable time, and although a 
large amount of data has been collected, the only 
published information on the subject appears to be 
that given by Hunter in his paper on “Singing 
Propellers” to the North-East Coast Institution of 
Engineers and Shipbuilders. This paper and dis- 
cussion give a review of the extraordinary noises 
which occurred with certain marine propellers. 
Cases examined by or reported to the Department 
of Civil and Mechanical Engineering and Applied 
Mechanics of the Royal Technical College, Glasgow, 
had features similar to those described in the above 
paper, and the authors’ observations confirm the 
general conclusions concerning the type of noise 
emitted. 

Apart from the usual noises characteristic of 
normal working, it seems to be general that the sound 
from a noisy propeller is composed of a grinding noise 
and a hum. The grinding noise is discordant and 
its components complex and indistinguishable to 
the ear. The humming noise is easily discernible 
and its components may be determined by the usual 
aural methods. In some instances, when the pro- 
peller is running at constant speed, the noise builds 
up and fades periodically. It starts with a grunt or 
grind, is augmented by a humming sound, reaches 
@ maximum intensity, and then dies away quickly. 
In other instances the noise is continuous, but varies 
in intensity during the revolution; in milder cases 
it is heard only once per revolution. Other observa- 
tions indicate that some propellers are noisy only 
within specific ranges of rotational speed. Such noise 
may, therefore, be apparent at low speeds, disappear 
at moderate speeds, and reappear at high speeds. 
Some observers have reported the increase in pitch 
of a noise component to accompany an increase in 
speed, while others report the pitch of notes heard 
at low and high speeds to be identical. This rapid 
survey indicates the complexity of noise that may 
be emitted by a propeller and the difficulties of 
obtaining precise information from aural tests. 

Two examples may be given in which double 
notes were detected from propellers under working 
conditions. The first’ concerns a built-up bronze 
propeller of 15ft. 6in. diameter driven by geared 
turbines. Two definite notes were distinguished in 
the humming noise which occurred over the speed 
range of 80 to 120 r.p.m. One was a soft, high-pitched 
note, and remained practically constant in volume 
during the revolution and throughout the range. 
The other was of a lower pitch and varied in strength 
during the revolution, the maximum intensity 
occurring about midway through the noisy range. 
The pitch of this note increased with engine speed 
from a frequency of approximately middle C at 
80 r.p.m. to a frequency one octave higher at 
120 r.p.m. before the noise faded. 

The second example is that of a built-up bronze 
propeller 18ft. 3in. in diameter driven by quadruple- 
expansion engines and examined by the authors. 
In this case an interesting comparison was made of 
the noises emitted by the propeller during the ship’s 
trials with those detected from aural tests conducted 
in the workshop. In the latter tests a propeller blade 
was struck with a wooden block all over the surface. 
For this the blade was set upright on its flange and 
an endeavour made by aural methods to detect the 
principal sounds. Blows struck at the’ edges in the 
top half of the blade produced a clear bell-like note, 
which was estimated to have a frequency of about 
195 vibrations per second. This note could be 
maintained by softly beating the edges of the outer 
third of the blade from the leading edge round the 
tip to the trailing edge. Blows struck along the radial 
line of maximum thickness produced a much weaker 
sound from which a note of approximately 256 
vibrations per second could be detected. Blows 
near the root section produced weak sounds with 
high harmonics, but nothing definite could be deter- 
mined. These results were obtained amid the 
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general noise of the workshop, which probably 
accounts for the masking of the weaker sounds. 

During the ship trials, with complete immersion 
of the propeller, the greatest noise was found to 
occur at 38 r.p,m.; at 66 to 78 r.p.m., intermittent 
sounds were audible. At 38 r.p.m. the humming 
noise was composed of middle C, 256 vibrations per 
second, and A flat, 195 per second, but at 78 r.p.m. 
the notes detected were D and A. There is therefore 
close agreement between the predominant notes 
heard in the workshop sounding tests and those 
heard during the trials. This appears to indicate 
that the modes of vibration during the critical ranges 
are similar to those set up by blows concentrated 
near the edge of the blade. 

Manner of Vibration,—Three outstanding examples 
are available which throw some light on the par- 
ticular mode of vibration that may be exhibited-by a 
propeller. 

The first is that of a propeller, 14ft. 7in. in-diameter 
for the ship F referred to by Hunter. He states that 
seventeen lead rivets were fitted to each blade 
to reduce the disturbing noise. The rivets were 
placed at 4in. pitch, 2in. from the edge, and followed 
the contour of the propeller blade. This was found 
to reduce the noise slightly, but very soon the rivets 
became slack and fell out along the trailing edge. 
This indicates that severe local vibration must have 
taken place at the trailing edge. 

The second case is that reported by Michel in 
the discussion of Hunter’s paper. Two singing 
blades of a four-bladed propeller ultimately developed 
fracture lines near the tips which ran parallel to the 
edge at about one-eighth of the breadth from the 
trailing edge. The fractures were of the “‘ splintery ” 
type usually associated with fatigue. Traces of 
erosion also occurred on the suction side at about a 
quarter of the width from the trailing edge and down 
stream from a hole which had been drilled in the 
centre of the blade. No other markings were referred 
to. It seems evident (as was stated by Michel) 
that the blade vibrated with the fracture line as 
a node, and that fracture was caused by fatigue. 

The third example concerns a solid, four-bladed 
bronze propeller, 18ft. 6in. in diameter, which was 
noisy in service and exhibited severe erosion and 
cracking. The blade sections at 0-8 and 0-9 of 
the propeller radius had a camber ratio of 0-049 
and 0-04 respectively, with the position of maximum 
thickness at 0-3 and 0-28 of the chord from the 
leading edge. The leading and trailing edges at 
both sections had a radius of fin. An outstanding 
feature of this propeller is that erosion and cracking 
occurred in three of the blades (two opposite blades 
being in the worst condition), while the fourth blade 
was free from these defects. 

All three examples show that the manner of vibra- 
tion is fundamentally similar in each. It will be 
realised that the possible modes of vibration depend 
on the blade section, plan form, and the point of 
application and nature of the inciting force. Before 
discussing the nature of the inciting force, however, 
it is expedient to examine further data on noisy pro- 
pellers on which certain modifications were made, 


EXAMINATION OF Data 


A fair range of propellers of different types with 
particulars of their performance was made available 
by David Rowan and Co., Ltd., Glasgow. Each 
noisy propeller was compared as far as possible in 
size, plan form, and section with a propeller which 
was quiet and suffered no erosion. The data com- 
prised both built-up and solid propellers with plan 
forms of the symmetrical and the skewed scimitar 
types, and with sections ranging from segmental to 
various aerofoil types. The leading edges of these 
sections, taken at 0-8 and 0-9 of the propeller 
diameter, varied from blunt types of Zin. radius to 
dead sharp. The majority of the propellers considered 
were driven by steam reciprocating engines. 

Various attempts were made to classify the data, 
based on several points of view. The following were 
considered : excitation by vortex shedding, due to 
drag and variation of the slip angle during a revolu- 
tion; tendency to flutter; instability of pressure 
distribution near the leading edge of the blade at 
sections towards the tips, resulting in cavitation and 
breakdown of the flow. 

The vortex shedding effects were considered from 
the point of view of resonance, and an attempt was 
made to correlate frequency of vortex shedding with 
the frequencies of the propeller blade. This entailed 
the caleulation of possible torsional and flexural 
frequencies for typical blades and an estimate of the 
vortex frequency. For the latter the wave-length was 
taken as proportional to the blade thickness at an 
arbitrary section; a further attempt assumed the 
wave-length proportional to the blade width. Such 
a classification, however, failed to discriminate 
between the singing and non-singing propellers and 
had to be abandoned. The frequency calculations 
were of value in showing that all the propellers were 
susceptible to vibration, having frequencies well 
within the audible range. 

The tendency to flutter was considered because of 
the possibility of buffeting occurring when the blade 
passed the high local wake behind the propeller 
bracket. This was investigated by “examining the 
plan form in conjunction with the form of a typical 
blade section towards the tips. The plan form was 


taken as being represented by torsional frequency and 
a torsion-flexure coupling factor, while camber ratio 
and the position of maximum thickness were: taken as 
a measure of the form of the blade section. It became 
clear from this examination that frequency and plan 
form were not important, but that the form of the 
blade section was worthy of more complete investi- 
gation. 

In view of the apparent importance of the form of 
the blade section, the stability characteristics of the 
pressure distribution were considered. It is well 
known that the camber ratio and position of maximum 
thickness determine the general characteristics of 
pressure distribution over a section. The form of the 
leading edge, however, controls the local suction peak 
and, therefore, influences the breakdown of flow 
across the blade, which may result in cavitation, 
erosion, and vibration. Examination of the available 
data led to the conclusion that the form of the leading 
edge near the tips was of major importance. In 
general, if the blades were specified sharp, the pro- 
pellers were quiet and suffered no erosion, while those 
specified with a large radius were noisy. This appeared 
to be a general rule irrespective of the plan form or 
type of section. This conclusion is fully supported by 
the past history of sharp-edged segmental sections, 
and also by experiences reported in connection with 
turbine runners. In two cases of turbine runners, 
cavitation, noise, and erosion were associated with 
the form of the runner blades, and in both instances 
modifications to the leading edges suppressed the 
trouble. The leading edges of the runner blades were 
sharpened to give an exceedingly gradual transition 
from the nose to the original blade surface, care being 
taken to have a very smooth surface in this area, free 
from reversals in curvature. 

The propeller data available indicated that bronze 
propellers driven by steam reciprocating engines were 
liable to be noisy and exhibit erosion when they had 
leading edge radii of jin. and over, but ran quietly 
with smaller radii. The smallest radius at the leading 
edge of turbine-driven propellers so far reported as 
noisy and showing erosion is jin. The sections con- 
sidered were all between 0:8 and 0-9 of the propeller 
diameter. 

Outstanding Cases.—In view of the simplicity of 
such a classification it is not proposed to discuss each 
propeller in detail, but several outstanding examples 
may be cited. One is that of an original and replace- 
ment propeller of 12ft. 6in. diameter. The two pro- 
pellers were of bronze and of the four-bladed solid 
type. The plan forms were identical, being sym- 
metrical and without skew. The essential difference 
lay in the section profiles, one having the sharp-edged 
segmental type, the other the round-nosed aerofoil. 
The aerofoil sections had greater maximum thickness 
from the root to the tip than the corresponding seg- 
mental sections, the increase in thickness. being 
approximately 13 per cent. at the root and 33 per 
cent. at 0-9 of the propeller radius. The pitch of the 
aerofoil propeller towards the tips was slightly greater 
than that of the segmental propeller. In service the 
segmental propeller ran perfectly quietly, while that 
of the aerofoil section emitted considerable noise. 

Interesting data are also available concerning pro- 

pellers designed for four sister ships. The design 
evolved to satisfy speed and power requirements was 
very similar to that used on a previous ship which had 
proved noisy and subject to erosion. Modifications 
to the blades were therefore considered, attention 
being concentrated on the position of the line of 
maximum thickness. The radius at the leading edge, 
however, was retained at tin. as on the previous ship. 
This design fitted to the first two ships of the series 
proved to be slightly noisy. For the remaining ships 
improvement was attempted by thickening the blades 
towards the tips, the section at 0-9 diameter being 
increased in thickness by approximately 23 per cent. 
The radius of the leading edge at the latter section 
was also increased to jin. These modifications were 
no doubt made with a view to avoiding flutter. It is 
known from airscrew practice that an increase in the 
thickness chord ratio of sections at the outer third 
of the blade can prevent flutter. In spite of these 
modifications, however, the propellers fitted to the 
remaining ships proved to be even noisier than those 
previously used. 
Another outstanding example is that of a solid 
bronze propeller, 18ft. 3in. in diameter, which had a 
radius of #in. at the leading edge towards the tip. 
This propeller was reported to be noisy and the owners 
objected to it. After investigation and consideration, 
the leading edge of the blades were sharpened, and 
since then no noise has been heard from the modified 
propeller under similar working conditions. In this 
respect the remarks of Helling in the discussion on 
Hunter’s paper are of special interest. 


Reference will naturally be made to the cases cited 
in Hunter’s paper, where it will be found that all the 
noisy propellers had rounded leading edges except 
those designated A and B. These were of the seg- 
mental type, but with the main are giving finite 
thickness at the edges. In A a small radius with its 
centre on the face line joined the main arc to the face ; 
in B a larger radius joined the main arc to a in. 
radius at the leading edge, . These contours obviously 
exhibit abrupt changes in curvature. A purely 
statistical examination of all available data from sing- 
ing and non-singing propellers, therefore, leads to 








one conclusion, namely, that the essential feature of 








non-singing blade types is a sharp leading edge com- 
bined with a. gradual transition of curvature. , 


PrEessuRE DISTRIBUTION INVESTIGATIONS. - 


It has already been stated that the camber ratio 
and position of maximum thickness determine the 
general characteristics of pressure distribution over 
a blade section. At certain angles of incidence, 
however, the suction peak is controlled by the con- 
tour of the leading edge. The conclusion reached 
from propeller data would suggest that the local 
suction pressure at the leading edge is extremely 
sensitive to small changes of contour. If the form 
of the leading edge is such that it promotes a high 
local suction, cavitation will inevitably occur. Under 
such conditions the vapour bubbles resulting from 
cavitation would collapse close to the edge of the 
blade, thus delivering a succession of hammer blows. 
It was considered probable that these hammer blows 
were the vital inciting forces producing vibration and 
noise, and in order to examine this hypothesis a pres- 
sure distribution investigation was embarked upon. 
Some results of pressure distribution are given in a 
paper by Allan and indicate the effects of round and 
sharp-nosed sections. The sections investigated, 
however, had a camber ratio of approximately 12 per 
cent., and the results are therefore not applicable to 
the thinner sections towards the tip of a blade. 
Furthermore, the pressure distributions were given 
for only a limited number of angles of incidence. 

In view of the meagre information available, it was 
decided to conduct investigations on sections similar 
to those occurring between 0-8 and 0-9 of the pro- 
peller diameter. These investigations aimed at 
revealing essential changes of pressure distribution 
due to small changes in the profile of the leading edge 
of sections which had proved to be typical of singing 
propellers. 

Apparatus.—The pressure distribution investiga- 
tions were carried out in the 5ft. diameter open-jet 
wind tunnel at the Royal Technical College, Glasgow. 
A brass model of a rectangular plan form was used 
with a chord of 15in. and a span of 24in., details of 
which are given in Fig. 1. The model was rigidly 
attached at each end to a circular brass disc which was 
housed in a brass ring insert. Two large vertical 
side planes supported these inserts and extended 
vertically beyond the air stream and some distance 
ahead of and behind the model... The leading edges of 
the side planes were suitably shaped, and the circular 
discs and ring inserts made flush with the inside of 
the planes. With this arrangement, approximately 
two-dimensional flow was maintained over the model. 
Adjustment of the angle of incidence was accom- 
plished by rotating the circular discs and locking 
them at the desired angle. For convenience, the 
model was placed with the flat side uppermost. This 
allowed the angle of incidence to be set accurately by 
means of a Watkin’s inclinometer. 

The sections explored are shown in Fig. 1. Section 
A is the prototype and is practically identical in 
profile to a section at about 0-9 diameter of the pro- 
peller known to be extremely noisy. Sections B and C 
have the same body section as A, but have their 
leading edges slightly modified. The modification to 
section B consists in sweeping the face up to the mid- 
point of the nose radius, while section C has an addi- 
tional sweep from the radius on the back of the blade. 
The arrowheads shown in Fig. 1 indicate the positions 
at which pressure readings were recorded on the 
profiles. This was accomplished by embedding small 
copper pitot tubes below the surface of the brass 
sections. These tubes were soldered over and polished 
flush with the contour, a hole, yin. in diameter, 
being drilled in each at mid-span and normal to the 
aerofoil surface. The tubes were soldered at one end 
and protruded at the other beyond the end plane, 
where they were connected to a photographic multi- 
tube manometer by high-pressure rubber tubing. 

The multi-tube manometer consisted of thirty glass 
tubes arranged on an inclined board adjustable to 
any desired angle. The lower ends of the tubes were 
connected to a common reservoir containing water, 
which served as the manometer liquid. Twenty- 
seven tubes were available for connection to the 
model, the three remaining ones being reserved for 
reference measurements. Of these, one tube at 
each end registered the static pressure, a line drawn 
between the liquid levels giving a datum line for 
pressure measurement. The third was directly con- 
nected to the pitot tube in the wind tunnel and 
registered the dynamic head of the air jet. The 
pressures on the aerofoil were measured from the 
static datum line and were expressed as ratios of the 
dynamic pressure, the results being therefore inde- 
pendent of the manometer liquid. To simplify 
pressure recording, photographic prints were taken. 
These were obtained by slipping printing paper 
between the glass tubes and board and exposing to the 
light of an arc lamp fitted with a large parabolic 
reflector. To ensure that no variation of pressure 
took place while printing, each tube was fitted with 
a cock for isolating the tube from the main reservoir. 
This allowed the pressure distribution to be retained 
in the tubes while the print was being taken. The 
cocks were connected in groups so that they could be 
closed almost simultaneously. 

Tests.—All the tests. were carried out with an air 
speed of 120ft. per second, giving a Reynolds number 
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of approximately 10°. The range of angles of inci- 
dence varied from — 15 deg. to + 25 deg., and were set 
by means of an accurate inclinometer. With the 
model set at a desired angle, a few minutes were 
allowed to elapse to ensure steady conditions. The 

















stall the lift coefficient for all three profiles is very 
similar. Modifications to the leading edge therefore 
appear to have little or no influence on lift at normal 
angles of incidence. 

So far as the cavitation is concerned, the maximum 
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Fic. 1—Details of Apparatus and Model Profiles 


cocks were then closed and a photographic record 
taken. These operations could be carried out very 
rapidly and allowed the pressure distributions to be 
explored over minute changes in the angle of incidence. 
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FiG. 2— Method of Determination of Lift Coefficient and 
Correction for Angle of Incidence 


It also facilitated the checking of any unexpected 
results. 
Resulis and Wind Tunnel Corrections.—The pres- 
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sure ratio coefficients obtained from the records were 
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Fic. 4—Variations of Maximum Suction with Angle of Incidence 


plotted against tube position (1) along the chord and 
(2) normal to the chord, for each angle of incidence. 
A representative diagram is shown in Fig. 2 for one 
position of section A. Integration of the areas of 
this diagram allows the values of the forces normal 
and parallel to the chord to be calculated. From these 
forces the first approximation to the lift coefficient 
is obtained. All the results were corrected to infinite 
aspect ratio by taking account of interference 
factors. 

Presentation of Data.—The lift coefficient C, for 
sections A, B, and C on a base of angle of incidence 
for infinite aspect ratio is given in Fig. 3. From this 
diagram it will be observed that below the angle of 
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suction peak is the main criterion, and this has been 
plotted separately in Fig. 4 to a base of angle of 
incidence and in Fig. 5 to a base of lift coefficient. 
These exhibit remarkable differences between the 
pressure characteristics of each section. In some 
instances the results obtained were so unexpected 
that a large number of records were taken with minute 
changes of angle in order to make the results con- 
clusive. It was thought that these results might 
possibly be influenced by the positions of the extreme 
tubes at the leading edge. It was not possible to place 
the extreme tube on section C quite so close to the 
edge as that of section A, but a comparison of suction 
pressures at tubes of identical position in these 
sections exhibited similar characteristics to those 
already obtained. It was therefore concluded that 
the results of Figs. 4 and 5 were representative 
of the modifications made to the leading edge 
profiles. 

The outstanding differences between the suction 
peak values for sections A and C occur at a lift 
coefficient of between —0-1 and +0-5, as seen in 
Fig. 5. Within this range the maximum suction peak 
is much smaller for the sharp-nosed section C than 
for the round-nosed section A. Outside the range, 
however, both have equal suction peaks on the back, 


has therefore no real bearing on the present 
problem. 


CONCLUSIONS 


It is shown that the form of the leading edge of tho 
outer third of a propeller blade is important in con- 
trolling the suction peak, and the consequent risk of 
breakdown of flow, cavitation, erosion, and vibration. 
The simple expedient of avoiding these troubles by 
correctly reshaping the leading edge so that it is 
sharper and free from reversals of curvature is amply 
supported by experience with turbine runners and 
marine propellers. Data collected from a large number 
of propellers when analysed on a statistical basis 
point also to a similar conclusion. 

Pressure distribution tests on round-nosed, partially 
sharpened, and fully sharpened sections together with 
an analysis of the operative conditions of a typical 
propeller show the necessity for correctly designing 
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Fic. 3—Lift Coefficient Characteristics for Sections A, B and C 


the leading edge. The profile must be shaped to 
minimise the risk of cavitation when the angle of 
incidence fluctuates as a consequence of speed and 
wake variation. Further support is given to this 
point of view by the deterioration markings of a pro- 
peller in which fatigue had occurred. It is significant 
that fatigue cracking in the following half of the 
blades occurred only on those blades where erosion 
had taken place at the leading edge. This points to 
the fact that the leading edge is associated with the 
primary cause of the trouble, and that the cracking 
is a later result of the vibration. 

The results of sounding tests on u propeller blade 
in the workshop, when compared with the noises 
heard from the propeller during the ship’s trials, 
support the contention that the disturbed blade 
receives inciting forces at the edges. The markings 
on the deteriorated propeller blade suggest that the 





while section C has the slightly greater peak on the 
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vibrations at the tip are composed of a number of 
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Fic. 5—Variations of Maximum Suction with Lift Coefficient 





face. Similar characteristics are evident from Fig. 4 
on a base of angle of incidence. 

The hybrid section B, which is virtually composed 
of the back contour of A and the face contour of C, 
shows unique characteristics. Up to a C, value of 
0-6 it behaves in a predictable manner following 
approximately the face curve of C and the back 
curve of A. Beyond this, however, a new law seems 
to become operative, the suction peak rising suddenly 
to a very high value. The reason for this is not 
evident, but no doubt some critical flow condition 
exists at this particular angle of incidence. The angle 
at which this phenomenon occurs, however, is well 
beyond the working range of a normal propeller and 





modes. The zones of maximum stress of these vibra- 
tions show up at the tip in the following half because 
the blade is comparatively thin at that point and 
responds to impacts at the leading edge. It is recom- 
mended that the leading edge of the outer third of a 
propeller blade, after casting, should be machined to 
a correctly sharpened profile, and not left to the 
cleaning-up process usually adopted. 








Locomotives ror Latvia.—It is reported that an 
order has been placed with Henschel and Son by the 
Latvian Railway Administration for twenty locomotives 
which are to be delivered early next year. 
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Markets, Notes and News 


Unless. otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


The prices quoted herein relate to bulk quantities. 


f.0.b. steamer. 
Our Steel Trade with India 


The survey of the import trade of India, April to 
September, 1938, Contains some interesting facts con- 
cerning the British steel trade with that country. The 
survey points out that although the total imports from the 
United Kingdom during that period were reduced in value 
by nearly Rs. 3 crores, the percentage rose from 29-8 
to 319. The problem in ia which faces British 
exporters is not so much the difficulty of meeting foreign 
competition, although this requires constant vigilance, 
but with the contraction of the market due to the progres- 
sive industrialisation of the country. Hostilities in the 
Far East resulted in a reduction in the share of Japan by 
fully 3 per cent. This is particularly noticeable in gal- 
vanised sheets, amongst other commodities. German 
competition was less severe, and Germany’s share of the 
import trade fell by nearly 1 per cent. Heavy falls took 
place in German imports of most descriptions of iron and 
steel. On the other hand, the imports from Germany of 
machinery advanced by Rs. 45 lakhs. The position of 
the United States remained fairly constant at 6-6 per cent., 
but the value of American imports rose from Rs. 71 lakhs 
to Rs. 82 lakhs. Belgian imports were slightly reduced in 
volume, but the proportion remained steady at 2 per cent. 
The decline in the Indian consumption of steel bars, 
coupled with the maintenance of output by the Indian 
works, resulted in a fall in imports from 32,651 tons to 
8967 tons. This decline was mainly borne by Belgium, 
Luxemburg, and France. British imports fell from 
11,927 tons to 6510 tons. The imports from Luxemburg 
however, dropped from 7166 tons to 93 tons. Those from 
Belgium from 6814 tons to 955 tons, and from France from 
4551 tons to 63 tons, Germany from 1385 tons to 603 tons. 
Beams, channels, pillars, girders, and bridgework were 
imported to a total of 9589 tons, compared with 13,327 
tons in the corresponding period of the previous year. 
The British share receded from 9423 tons to 7009 tons, 
and that of Germany from 1862 tons to 659 tons. Arrivals 
from Belgium fell from 1300 tons to 1228 tons. Imports of 
rails, chairs, and fish-plates rose from 3065 tons to 6896 
tons, the British share advancing from 564 tons to 1436 
tons, the German from 1741 tons to 1829 tons. Owing to 
the maintenance of the domestic production by the Tata 

Company synchronising with a lessened demand, the 
total imports of galvanised sheets d ‘from 35,578 tons 
to 7900 tons. The British imports fell from 23,700 tons 
to 3926 tons, and the Belgian from 4228 tons to 1480 tons. 


British Iron and Steel Production 


The report on P aseryg ern in January, issued by 
the British Iron and Steel Federation, states that the 
output of pig iron totalled 500,500 tons, against 445,800 
tons in December, and is the best since July last year. 
The January production included 107,800 tons of hema- 
tite, 299,700 tons of basic, 79,300 tons of foundry, and 
8100 tons of forged pig iron. Steel production in January 
rose to 811,700 tons from 655,700 tons in the previous 
month, The holidays at the Scottish steel works, which 
continued into January, shortened the effective working 
month fer the industry by about one day. At the end of 
January there were 83 furnaces in blast, compared with 
78 at the end of December, five having resumed opera- 
tions during the month. Of these, four were started in 
the second half of the month. The report does not give 
full details of these furnaces, but units were put into 
operation at the following :—New Cransley Iron and 
Steel Company, Kettering; Guest, Keen and Baldwins 
Iron and Steel Company, Ltd., Briton Ferry; the 
Renishaw Iron Company, Ltd.; Richard Thomas and 
Co., Ltd., Ebbw Vale; and _ in the second half of the 
month at the Barrow Hematite Steel Company, Ltd. The 
following table gives the monthly average production over 
a period of years and the output for the last six months :— 


Pig iron. Steel ingots. 
ons. Tons. 

1913—Monthly average... 855,000 --- 638,600 
1933 ee oo oes O44, 700 585,300 
1934 pa » «+» 497,400 737,500 
1935 os yews Oe 821,600 
1936 3 »» «+ 643,500 --» 982,100 
1937 i ae, - 1,082,000 
1938 ‘ » «+» 863,600 ... 866,200 
1938—January ery | --» 1,081,400 
‘ebruary ... 693,300 ... 1,057,600 

March ... --» 714,600 ... ... 1,115,800 

April erty ae 

| eer. 

| eer re 776,100 
ee 683,200 
August... ... ... 443,000 658,900 
September .-. 429,800 754,700 
October.. ... 469,400 854,800 
November -.. 461,500 860,000 
December ... 445,800 655,700 
1939—January . 500,500 811,700 


The Pig Iron Market 


Pig iron is slow to respond to general conditions 
which have led to an improvement in many other com- 
modity markets. Important purchases are rarely heard 
of and current business continues limited to small parcels, 
which are taken up to meet customers’ immediate require- 
ments. This is particularly noticeable in the foundry 
iron department, and disappointment is expressed that 
the expansion in business which attracted attention a few 
weeks ago has failed to develop. In this section of the 
market prices are not fixed for a definite period and 
there seems no likelihood of any change for the time being. 
The question is being discussed in the market as to the 
advantage or otherwise of the policy of fixing prices for a 
period. It is pointed out that the possibility of lower 
prices is as great a deterrent to consumers to cover forward 
as the knowledge that no change will be made for a few 
months. On the other hand, the activity in the market 
for low-phosphoric grades, which are not subject to price 


which gives the producers freedom to meet the market. 
No doubt there is much to be said for either policy, but the 
success of any method of pricing must depend upon the 
demand, and at the present moment the trades using high- 
phosphoric iron are short of work. On the North-East 
Coast the intermittent output of one furnace is sufficient 
to meet the market’s requirements and enables the pro- 
ducers to avoid adding to their stocks. The demand 
arises principally from local consumers, as the Scottish 
foundries which normally take supplies of Cleveland iron 
are so badly off for work that they do not find it necessary 
to supplement their purchases of Scottish iron. In the 
Midlands the makers are adding to their stocks after a 
period during which the market was able to absorb all the 
new production. In this district the expansion in the use 
of low-phosphoric iron is especially noticeable, but the 
usual spring recovery in the light castings trade has not 
yet made its appearance and until this occurs there is not 
likely to be any real revival in business in ordinary foundry 
iron. In Scotland there is only a limited outlet for the 
production. The position in the hematite market is not 
entirely satisfactory, but the outlook is better now than 
at the beginning of the year. 


Iron and Steel Exports 

The exports of iron and steel and manufactures 
thereof in January, according to the Board of Trade 
Returns, fell to 120,020 tons, valued at £2,608,265, com- 
pared with 162,040 tons, valued at £3,390,518, in Decem- 
ber. The total exports for 1938 are given as 1,917,639 
tons, valued at £41,598,968, against 2,574,079 tons, 
valued at £48,370,349 in the previous year. The following 
are details of the principal exports :— 





1938. 1938. 1939. 
Total. Dec. Jan. 
Tons. Tons. Tons. 
Pig iron: Total ... 94,012 13,208 6,895 
‘orge and foundry 44,375 4,005 3,930 
Aci page: 25,690 505 1,215 
Basic awe 23,947... 8,698 ... 1,750 
Ferro-alloys asa". one. Bme 6,787... 222 =O... 248 
Sheet bars, bright steel bars, 
and wire rods... ... ... 22,162 1,264 ... 927 
Bars and rods, other kinds... 102,074 6,756 ... 4,760 
Angles, shapes, and sections 67,319 ... 4,748 4,188 
Girders, beams, joists, &c. ... 33,625 ... 1,457 1,068 
Hoop and strip ... ... ... 37,408 ... 2,864 1,569 
Plates and sheets, fin. and 
over: Total vee «cee”)=6G, 062 ... «8,280 =... |: BTDO 
South Africa Pa 467... 311 
British India ... 16,936 ... 1,005 ... 948 
Australia ... 7,551 ... Ste. ss 165 
REE owe ddd dae “one 1,966 ... = ... 429 
Other British countries ... 30,085 1,440... 991 
EE oS. Sones x) crn: cck 38,611 .... 3,001 .... 1,759 
ME cars 354) wae, das 10,633... a0... 640 
Plates and sheets under fin: 
aaa cocks ees), \ aan 63,516 ... 4,664 ... 5,128 
British India ... 4,550 ... ae 627 
Australia ... 16,398... 288... 308 
Canada 5,097... BBs... 90 
Mexico lay a dod 1,880 .. — ie oa 
Argentine Republic 13,113 2,602 ... 2,047 
Galvanised sheets 3 147,332... 13,870 ... 11,317 
Tinned plates... ...... 319,403 ... 27,199 ... 20,593 
Tubes, pipes, and fittings : 
Cast : 
Up to 6in. diameter 48,985 3,147 2,551 
Over 6in. diameter 42,946 ... 3,032 1,990 
Wrought ... ... 220,011 . 22,975 17,861 
Railway material : 
Steel rails, new i. ae ROSS 8,679 4,985 
Sleepers, fish-plates, and 
sole-plates ... ...  «.. 25,618... 716... 783 
Total all iron and steel . 1,917,639... 162,040 ... 120,020 


Iron and Steel Imports 

The following figures, taken from the Board of 
Trade Returns for January, show that imports of iron 
and steel and manufactures thereof rose to 67,134 tons 
from 52,299 tons in the previous month, and the value 
to £855,373 from £748,990. Only the figures for the most 
important countries are given :— 








Expert quotations are 


Current Business 


An 800ft. quay is to be constructed on the north- 
west corner of the Tyne Dock by the Docks and Trade 
Committee of the Tyne Improvements Commission. 
Benham and Sons, Ltd., cooking, heating and ventilating 
engineers, 66, Wigmore Street, London, W.1, are extending 
their works at 100, Garratt Lane, London, 8.W.18. Plans 
have been passed for the extension of the works of the 
Harland Engineering Company, Ltd., of Alloa. An order 
for an oil-burning ship has been placed with Cochrane 
and Sons, Ltd., Selby, shipbuilders, by Neale and West, 
Ltd.,; trawler owners, of Cardiff. The York Corporation 
has ordered a Brush-Ljungstrom turbo-alternator of 
20,000 kW capacity with condensing plant from the Brush 
Electrical Engineering Company, Ltd., of Loughborough. 
Boring operations are to start shortly on iron ore fields 
in the Frizington district of Cumberland by the Millom 
and Askan Hematite Iron Company, Ltd. In accordance 
with the sliding seale which is based on the selling price of 
steel, the men of the heavy steel trades will get a 24 per 
cent. increase in the three months which commenced on 
February 5th. Swan, Hunter and Wigham Richardsons, 
Ltd., Wallsend, have received an order for a twin-screw 
refrigerated motor ship of 11,000 tons deadweight from the 
Port Line, Ltd., London. This is the first shipbuilding 
order placed on the Tyne this year. Large.extensions are 
to be made to the factory of Edward C. Barlow and Sons, 
Ltd., at Urswick Road, London, E.9. Phillips’ Blackburn 
Works, Ltd., electrical manufacturers, Blackburn, are 
doubling the size of their factory in that city. The 
Department of Overseas Trade announces that the 
following contracts are open for tender :—South Africa : 
Railways and Harbours Administration: for the supply 
and delivery of quantities of mild steel plates in various 
sizes and gauges in accordance with 8.A.R. Specification 
No. M.E.8.9/1938 (Johannesburg, April 11th, 1939). 


Copper and Tin 


The market for electrolytic copper continues 
lethargic and prices show a tendency to decline. Demand 
all over the world seems insufficient to take care of even 
the restricted production, and in consequence the absence 
of Government buying is sharply felt. It is now seen that 
the peace demand for the time being is on a more restricted 
scale than either the copper producers or the market 
believed, and that buying for rearmament and war 
purposes by the various nations involved in these activities 
was larger than was estimated a few months ago. In the 
United States the amount of new business coming forward 
has shrunk to such an extent that it is causing concern 
to the manufacturers. The domestic price, however, is 
maintained at 11} cents, which works out at about £5 
above European parity. Naturally enough, consumers 
feel that this is a grievance, since it must make it difficult 
to meet competition in the world’s markets for manufac- 
turers of copper products. The view is held that the 
American home prices should be reduced to European 
parity or just below, or alternatively that there should be 
a further drastic cut in the American production. Some 
emphasis is lent to this attitude on the part of the con- 
sumers by the fact that second-hand sellers in the United 
States are regularly under-quoting the official prices. In the 
London standard copper market irregular conditions have 
prevailed and more attention has been paid to adjusting 
accounts than to entering new commitments. The bear 
account has been largely covered, whilst bull speculators 
have to a great extent liquidated their holdings.... No 
feature of interest has developed in the tin market and 
in general prices have shown a slight tendency to weakness. 
Consumption continues to be restricted, and although it is 
said that some improvement is manifesting itself in the 
American tinplate industry, it cannot be said that the 
position of the British tinplate works is improving. In 
other directions users of tin are displaying a marked 
reluctance to buy on any scale, and obviously have little 
confidence in the future of the market. 


Lead and Spelter 


The outlook in the lead market does not improve, 
and for the time being it is evident that there is more metal 
available than the market can comfortably absorb. The 
consuming industry is regularly supplied with orders, 
and whilst the cable makers are undoubtedly busy, other 
trades are in a less satisfactory position. The lead pipe 
and sheet makers are not so well employed as they were a 
month or two ago, but when the usual spring revival of 
the building trade commences it may be expected that the 
demand for these materials will expand. In spite of the 
absence of any market activity, prices have been well main- 
tained, and it is suggested that this indicates that most of 
the depressing factors of the situation are discounted in 
the quotation. According to the American Bureau of 
Metal Statistics, the refined production of lead in the 
United States in 1938 was 408,539 short tons, compared 


5! with 533,215 tons in 1937, a reduction of about 23} per 


cent. Deliveries in 1938 were less than in the previous 
year by about 26} per cent., and totalled 421,625 short 
tons, compared with 575,933 tons in 1937. ... . 
The spelter market is passing through a quiet and 
uninteresting phase. Prices for the week have been 
remarkably steady but the outlook is by no means en- 
couragi Fresh A.R.P. orders for galvanised sheets, 
will undoubtedly have a stimulating effect on this market, 
but, on the other hand, there are few signs of any improve- 
ment in ordinary commercial requirements. There have 
been considerable arrivals of Continental spelter this 
week, a fair proportion of which has been put into bonded 
warehouses. Speculators have shown very little interest 
in this market, and at the moment the account must be 
comparatively small. There is, in fact, very little to 


attract either consumers or speculators to operate, since, 








control, is used as an argument in favour of this system, 





1938. 1938. 1939. 
Total. Dec. Jan. 
Tons. Tons. Tons. 
Pig iron: Total ... 395,151 4,790 5,684 
‘British India ... 155,653 1,036 1,952 
Foreign countries ... 231,365 3,754 3,732 
Ferro-alloys cae PRT aes 47,606 3,713 4,479 
Blooms, billets, and slabs : 

Total wc anes, ond) SEER, 7 BIB 16,223 
British countries $e 59,462 ... — -- 93,3820 
RES. Nao ec. Lpkes ‘ae i | pe 43 ... 96 
Germany ... Bd ak 27,569... 597... 905 
Belgium 55,417... 1,907 ... 3,666 
Wise ee a ae ee = >-.  Tee 
Other foreign countries ... 70,249... 262 «tw... 468 

5 errs 33,606... 957... 3,772 

Wiserods .... .- .B 60,021... 2,797 4,475 

Other bars and rods ... ... 102,919 ... 4,771 5,744 

Angles, shapes, and sections 44,958 ... 1,842 2,132 
irders, beams, joists, &c.: 

: eee: > Se 60,134 ... 1,581 2,734 
Belgium ... 5,493... 222 78. 
France pees se 38,191 ... 957... 29 
Other foreign countries ... 14,534... 502 ... 619 

Plates and sheets (not 
Coated) 3k 4s. fas. 68,009 4,579 7,993 
Wrought tubes ue 22,880 1,792 1,897 
Railway material os RN 20,458 ... 1,938 ... 843 
Bolts, nuts, and metal screws 7,109... S79 23. 55 

Total from countries : 

British India ... 155,664 1,036 1,953 
Canada 117,051 2,128 7,160 
jermany ... 94,685 5,131 4,972 
Sweden 89,804 ... 6,942 ... 6,696 
Holland ... 32,583... 328 (t.... 209 
Belgium ... 273,586 ... 15,237 18,050 
Luxemburg 58,570 ... 2,613 4,047 
France... ... 257,304 ... 9,704 10,267 
Czecho-Slovakia 12,367... 677 720 
United States ... 200,671 ... 5,701 8,873 
. 52,209 67,134 


Total imports, iton and steel 1,340,735 


so far as can be seen, ample supplies are available, 
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Current Prices for Metals..and Fuels 


Makers’ official home trade price, per ton, delivered -buyers’ stations. 
from Associated British Steelmakers. 








t Export prices are for Empire Markets ; 














PIG IRON. STEEL (continued). 
Home. Export. *Home. tExport. 
Foundry home prices, pt for Scotland, less rebate of 5/- £s. d. £ s. d. 
(D/d Teesside Area.) Guascow anp Distrricr— 
N.E. Coast— £s. d. £ 8. d. Angles - do 8 @.. 10 0 0 
Hematite Mixed Nos. ... 6 0 0... mid Tees... -l 8 0. 11 0 0 
tae cele 515 0 Joists 10 8 0... 10 0 0 
Channels... ... - 1018 0... 10 6 0 
ee E Rounds, Sin.andup .. 1 @ ©... 11 0 0 
ol eet &:3:-0° «2. 5 2 6 
No. 3 G.M.B.. 419 0... 5 0 0 + on racing Bi a vit Pa 
We. Meaney: 418 0 fis Fate, Sin. and under ao. SR AO es 11 0 0 
ied © tT ee 412 6 in) Plates, jin. (basis) 10 10 6... 10 2 6 
pales 8 ae Tee a 1015 6... 10 7 6 
MIDLaNDs— a a ay we 10 12 6 
North Staffs. Foundry... 5 ei. — . fin. to era poy 
» » Forge ... 4 18 Oto £5 0 0 es Be per sq. ft, (8-G.)... 11 12 6 .. 11 12 6 
Basico... ... -.. 412 6... 5 Boiler Plates, jin... 1l 8 0.. 11 12 6 
Northampton— Sourn Wares AREA— £ s. d. £ s. d. 
Foundry No. 3 OS: ER... Bone foes — Angles eed SF ae 10 0 0 
Forge 415 6to £417 6 re Tees... 1) @0@3 lL 0 0 
Derbyshire— Joists 10 8 0O.. 10 0 0 
No. 3 Foundry on Be ea — Channels... ... ... 10.13 0... 10 56 0 
TONG acs. gat, son nek ee OR ee ee Rounds, 3in. and up 13:8: @ i. ll 0 0 
Senna » wUnder3in. ... 11 25 Of... ll 0 0 
Hematite, f.o.t. furnaces 6 0 6 .. oes Flats, 5in. and under ... 11 15 Of... ll ® 0 
No. 1. Foundry, ditto... 5 8 0.. — Plates, jin. (basis) 1013 0... 10 2 6 
No. 3 Foundry, ditto ... 5 5 6.. zine » ein. 1018 0.. 10 7 6 
Basic, d/d Se #18 echt psd ” tin. ll 3 0... 10 12 6 
NW. Coser (6 0 6d/d Glasgow on MRa eqs ss pay Oe a, 10 17 6 
Hematite Mixed Nos. ...16 6 0 ,, Sheffield Un. jin. to and inol 
Sy egae = cba 6b. per sq. ft. (8-G.)... 1112 6... ... ll l2 6 
= = IreLanp—¥.0.Q.— BELFAST Rest or IRELAND 
£ a. d. £ s. d. 
MANUFACTURED IRON. Angles . 1013 0.. 10 15 6 
a nerd He 1113 0 1115 6 
Lanos. anp Yorks.— £s. d. £-e. ‘d. St f 2 
Pcuie: Woes pigs a Joists 10 13 0.. 10 15 6 
ie Bian 1215 0 er Channels.. Pe . O18 @.. ll O 6 
Rounds, Sin. and up 1113 0.. 11 15 6 
MIDLaNps— » Under Sin. 12 0 Ot.. 12 2 6 
Crown Bars .. 1225 0.. = Plates, jin. (basis) 10 15 6.. 10 18 0 
No. 3 Quality 1017 6.. sed pe 6 6. ll 8 0 
No. 4 Quality... 11 7 6.. = a I ino gee caee A RS, 1210 0 
ScoTLanp— Un. in. to jin. inel. 11 12 6. 11 12 6 
Crowr Bars 212). 8) 0 .. 12 56 0 t Rounds and Flats tested quality ; entetted, 20. Tend. 
Best... . 6-32 26. @: «. 12 15 0 OTHER STEEL MATERIALS 
N.E. Coast— Home. Export, f.o,b. 
Crown Bars eee) } Ger Fax yee 12 5 0 Sheets... £s. d. £ s. d. 
Best Bars ie a > ie See 1215 0 11-G. and 12-G.,d/d 13 15 0 
Deebld Bat Meee... 2 2B ce ., 13 5 0 13-G., d/d .. Rt 4 2 0} 11-6. to 14-G. 1210 0 
NorTHERN IRELAND AND FREE STaTE— 14-G. to 20 G., d/d ...1410 0 15-G.to 20-G. 1215 0 
Crown Bars, f.o.q.... <tem Ge Oo... —_— 21-G. to 24-G., d/d ...14 15 0 21-G.to 24-G. 13 0 0 
25-G. and 26-G.,d/d 1510 0 25and 26-G. 1315 0 
STEEL. South Africa, Rhodesia, Nyasaland, £14; Canada, £14 12s. 6d., 
*Home. tExport. f.o.b. basis. Irish Free State, £14 15s., f.0.q., 4-ton lots. 
LONDON AND THE SouTH— £s. da £ s. d.| The above home trade sheet prices are for 4-ton lots and over; 
Angles 36:40 6. 10 0.0 2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton 
Tees... 38 30 6 x 1l 0 0 lots to 10-cwt., £2 per ton extra. 
Joists... 1010 6.. 10 0 0| Galvanised Corrugated Sheets, basis 24-G.— 
ties . eo 26. @.. 10 5 0 Home. £8. d. 
Reunds, Sin. pa - i es oe ee ll 0 0 4-ton lots and up ... 17 5 0 
ns under 3in. AES ae; ae ll 0 0 2-ton to 4-ton lots 17 12 6 
Flats, under 5in. 11 17 6f... ll 0 0 Under 2 tons weg “ eer) Sy ae 
Plates, jin. eee 1015 6.. 10 2 6 Export; India, £15 15s. prs Trish ‘Free State, £17 5s., 
s frin 1 Oe 8 10 7 6 f.0.q.; General, £15 15s., f.0.b., 24-G. basis. 
ne ais: ia & ER 86%... 10 12 6 | Try-PLaTEs— 
= fein. . - s2-i¢ 6. 10 17 6 20 by 14 basis, f.o.b., Bristol Channel Ports, 20s. 3d. 
Un. ;in. to ond _ Tin-plate Bars, d/d Welsh Works, £7 5s. 
6 lb. persq. ft. (8-G.)... 11 12 6.. 11 12 6/| BruteTs—100-ton lots and over, 35 to 100 tons, 5s. extra; less 
Boiler Plates, jin.... 1113 0.. 1112 6 than 35 tons, 10s. extra. £ sa 4d 
Norrg-East Coast— £ s. d. £s.d Soft (up to 0-25% C.), untested 29: 
Angles 10 8 0O.. 10 0 0 tested ... 712 6 
Tees... a 2. 6... 1l 0 0 Basic (0- 33% to 0- 41% C.) ‘ 717 6 
Joists 1 8 0.. 10 0 0 » Medium (0-42 to 0-60% C.) 810 0 
Channels... ... - 1013 0.. 10 5 0 » Hard (0-61%to 0-85% C.) 9 0 0 
Rounds, Sin. sid tp 1. 8 °O:.: ll 0.0 » » (0°88% to 0-99% C.) 910 0 
» under 3in. 11 15° Ot. 1l 0 0 » (over 0:99% C.) 19.0 0 
Plates, jin. (basis) 1010 6.. 10 2 6 Rails, Heavy, 500-ton lots, f.o.t. 910 0 
RE ACSA Bis 1015 6.. 10 7 6 » Light, f.0.t.... ste 810 0 
ie din. ... Bas i: Bie 10 12 6 
re oe ll 5 6.. 1017 6 FERRO ALLOYS. 
in. to “and “imel. Tungsten Metal Powder ere 4/94 per lb. (nominal) 
vane per sq. ft. (8-G.)... 11.12 6... 11.12 6} Perro- n 4/8 per Ib. (nominal) 
. Boiler Plates, jin.... “BE 8° On. 11-12 6 Per Ton. Per Unit. 
Mrpianps, AND Lzegps anp DisTRicotT— Ferro-Chrome, 4 p.c. to 6 p.c. carbon... £23 10 0 7/6 
£ s. d. £-s. d. ys 6 p.c. to 8 p.c. £23 5 0 7/6 
Angles i A Th @,:. 10 0 0 a 8 p.c. to 10 pe. .. £23 5 0 1/6 
Tees... ee 11 0 0 »» Max. 2 p.c. carbon £36 0 0 Ilj- 
Joists 10 8 O. 10 0 0 Po » 1 p.c. carbon £38 56 0. Il/- 
Channels... ... 10 13 0... 10 6 0 Po » 0-5 p.c. carbon £41 0 0 = 12/- 
Rounds, Sin. iain up 1:8" @.. 11 0 0 »  carbon-free 10d. per Ib 
»” under 3in. 11 16 Of... 11 0 0 Metallic Chromium 2/5 per Ib. 
Flats, Sin. and under ... 11 15 Of... 1l 0 0| Ferro Manganese Goose), 16; p-c. £16 15 0 home 
Plates, #in. (basis) 10 13 O.. 10 2 6 » Silicon, 45 p.c. to 50 p.c. . £1210 Oscale 5/-p.u 
ee te 1018 0.. WT 6) cg ote co £17 0 Oscale 6/~p.u 
os tin. iat. 3:10 10 12 6 » Vanadium ... 14/- per Ib. | 
Pa fein. ...... Tae oR bee 1017 6 » Molybdenum wc dt 4/10 per lb. 5/- forward 
fin. to ‘eal incl. » Titanium heaton toed} 9d. per Ib. 
wa per sq. ft. (8-G.)... 11 12 6.. 11 12. 6| Nickel (per ton) rege £185 to £190 per ton 
Roiler Pletes, jin.... 11 10 6 11 12 6| Cobalt 8/6 to 8/9 per Ib. 














* Joists, Sections, Bars and.Plates are, subject to a rebate of 15s. to. home users purchasing only 


for other. Markets British quotations.conform to Cartel prices. 


NON-FERROUS METALS. 
(Official Prices, February 17th.) 


Coprer— 
ay aay £41 10 Oto £41 11 
Three Months ... £41 15 Oto £41 17 6 
Electrolytic a £46 10 Oto £47 10 0 
Best Selected Ingots, ala Bir- 
mingham ... ... £47 5 0 
Sheets, Hot Rolled £78 0 0 
Home, Export. 
Tubes, Solid Drawn (basis) ... 123d. 123d. 
»  Brazed (basis) 123d. 123d. 
Brass— 
Ingots, 70/30, d/d Birmingham £38 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 114d. 114d. 
»  Brazed 134d. 134d. 
Tiv— 
eae lat em . £212 15 Oto £213 0 0 
Three Months ... . £211 15 Oto £212 0 0 
SPELTER— 
WER ely <cci ae £13 7 6to £13 8 9 
Three Months ... £13.12 Gto £13 13 9 
Lrap— 
eee ee £14 3 Oto £14 5 0 
Three Months ... £14 6 3to £14 7 6 
Aluminium Ingots (British) ... £94 (net) 
FUELS. 
SCOTLAND 
LANARKSHIRE— 

(f.0.b. Grangemouth )}— Export. 
Navigation Unscreened 18/6 
Hamilton Ell ae gs 18/6 
Splints 18/6 to 19/6 

AYRSHIRE— 
(f.0.b. Ports)}—Steam ... 16/9 to 17/- 
FiresHIrnE— 

(f.0.b. Methil or Burntisland )— 

Prime Steam .. Gre 17/6 to 18/- 
Unscreened Mevianien 18/6 
LorHtans— 

(f.0.b. Leith}—Hartley Prime... 17/6 
Secondary Steam ... ose 16/9 
ENGLAND 

Sours Yorxksume, DonoasTeER— 
Steam Hards... » ‘ie 19/-- to 20-— 
Washed Smalls 15/6 to 16/6 
NorTHUMBERLAND, NEwcssTLeE— 
Blyth Best - "ieee 19/- 
» Second... ... 17/6 
» Best Small ... 11/- 
Unsereened 17/— to 18/- 
DurHamM— 
Best Gas... ... 18/9 
Foundry Coke 27/— to 28/- 
CarpirF— SOUTH WALES 
Steam Coals : 
Best Admiralty Large ... 23/6 
Best Seconds sak Saat 23/- to 23/6 
Best Dry Large 23/— to 23/6 
Ordinaries... 23/- 
Bunker Smalls 16/— to 17/6 
Cargo Smalls ... 15/6 to 16/- 
Dry Nuts ‘ 27/6 to 28/— 
Foundry Coke . 31/-to 42/6 
Furnace Coke on 29/- 
Patent Fuel ... 25/6 
SwaNnsEa— 
Anthracite Coals : 
Best Large ... .-. «- 38/- to 41/- 
Machine-made Cobbles... 41/- to 45/6 
Werte ccc sie poets eee | tee caterodde, Sols GO Sa 
Beans, ..- pag depo ae piece eee ee ere 
eas Sas 26/- to 30/- 
Rubbly Culm... 15/- to 16/- 

Steam Coals : 

Large Ordinary 22/6 to 24/6 
FUEL OIL. 
Inland consumption : contracts in bulk. 
Exclusive of Government tax of 1d. per gallon: and 9d. per 
- gallon on oil for road vehicles. 

.Ex Ocean Installation. : Per Gallon. 

Furnace Oil (0-950 gravity) 3gd. 
ie 4gd. 


Diesel Oil 
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French Engineering Notes 
(From our own Correspondent in Paris) 
Armament Production 


Dourine a period of industrial reconstruction, 
when the country’s resources must be fully utilised, there 
has been a feeling of disquiet in consequence of doubts 
regarding the progress of work for national defence. This 
disquiet has happily been dispelled by statements issued 
after the inquiry of the three Senatorial Commissions into 
the whole question of naval, air, and military preparations. 
There is, of course, much still to be done. So far as con- 
cerns the Navy, the programme of construction had been 
carried through regularly until work was. dislocated by 
the reforms of the Popular Front Government, and for 
more than two years shipbuilding suffered the fate of 
everything else, to the extent that the new Government 
had to devote the credits for 1939 mainly to clearing up 
arrears of work in preparation for a new programme. At 
present the Navy is fully up to its stan of strength and 
efficiency, but with the rapid progress of naval armaments 
in some other countries there is a risk, in 1940 onwards, 
of the French Navy falling behind unless immediate steps 
are taken to keep it up to the present relative strength. 
The effect of the Senatorial Commissions’ inquiry will 
certainly be to prepare the new programme, which the 
country now expects. In the case of aircraft production 
the situation is regarded as more serious, although even 
here the progress made during the past few months is 
reassuring. Whatever may be said for or against 
nationalised factories, the manner in which the six national 
ie ser were formed caused a considerable setback in 
production, and a want of comprehension at the political 
head of the aircraft industry produced a state of things 
that destroyed all public contlenise in it. Meanwhile, the 
six aircraft factories were being efficiently equipped, and 
when towards the end of last year they were all placed 
under the control of Monsieur A. Caquot it was felt that 
the industry had started upon an era of progressive pro- 
duction. The inquiry revealed that the organisation is 
now complete and that there is every prospect of the 
minimum of 200 machines a month being attained in 
April. This, however, is not enough, and the Air Minister 
declared that the construction of new factories depended 
only on the obtaining of credits. The fact that a secret 
report on the inquiry is being prepared for the President 
of the Republic implies a move most probably in the direc- 
tion of a new programme of work for national defence 
which will necessitate new credits and a further contri- 
bution of labour in hours of work which the Government is 
legally entitled to fix when required for national security. 


A Paid Holidays Problem 


The general introduction of paid holidays created 
a state of things very embarrassing for the railway com- 
panies, and the task of dealing with a difficult problem 
was transferred to the National Railway Company when 
it took over the entire railway system at the beginning of 
last year. The difficulty arose out of the tacit limitation 
of the holiday period from the middle of July to the middle 
of August. Employers agreed that unless works and 
factories in any particular branch of industry were closed 
simultaneously customers might be tempted to give out 
orders to firms whose works were in operation to the detri- 
ment of their usual suppliers. This total cessation of work 
in several industries not only placed an almost impossible 
burden on the railways when accommodation had to be 
provided for a huge mass of workers and their families, 
but the entire closing down of industries, or branches of 
industry, created a general air of industrial inactivity that 
had a distinctly depressing effect that was mainly psycho- 
logical so long as the country was passing through an 
economic crisis. It must not be continued at a time when 
real progress is being made with industrial reconstruction 
and when anything that may tend to check the progress 
must be avoided. Employers are therefore more disposed 
to accept as far as possible suggestions from the National 
Railway Company, which is anxious to extend its holiday 
service over a much longer period. The matter has been 
under discussion between the company and employers. 
By a decree published in November last the Minister of 
Labour is authorised to institute the system of closing 
small groups of works in rotation in any one branch of 
industry during the holiday period in order that too many 
works shall not be shut down at the same time. For the 
moment, it is left to employers to devise a means of 
meeting the requirements of the National Railway Com- 
pany, which declares that holders of cheap “ popular ” 
tickets that are granted to workers and their families 
cannot be allowed to travel oh certain trains and on days, 
such as week-ends, when normal traffic is at its peak. 


Road Hauliers 


The Road Hauliers’ Association has protested 
against the recent decree which tightens up the road and 
rail co-ordination plan. The reasons advanced appear to 
confirm the impression that the conflicting interests of 
road and rail could hardly have been settled satisfactorily 
by conciliation and compromise. It is affirmed that road 
hauliers are in a difficult situation because they are unable 
to increase their rates to cover higher charges so long as 
railway rates are unchanged. The argument now put 
forward is that the State has imposed excessive financial 
charges on those e in public road transport, and 
hauliers urge that the matter should again be taken up 
in Parliament. The real facts are that the uniformity of 
rates now imposed places road and rail transport on the 
same competitive level, subject to an equality of charges, 
and it can hardly be denied that the charges borne by the 
railway company are greater than those supported by road 
hauliers. These latter have to conform to public service 
necessities in the same way as the railway and omnibus 
companies, and the threat of the Hauliers’ Association to 
tefuse collaboration with the co-ordinating committee and 
the Departmental Technical Committees is not likely to 
change the situation as set forth in the latest decree, 





British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are pri: in italics. 
When an abridgment is not illustrated the Specification is 


without drawings. 

Copies 9; Speiiotions may be obtained at the Patent Office, 
Sale Branch 25, Southampton Buildings, Chancery Lane, W.C.2, 
ls. \e 


The date first given is the date ———- ion; the second date, 
at the ond f the obekdgment, to the of the acceptance of the 


complete Specification. 





INTERNAL COMBUSTION ENGINES 


498,455. May 4th, 1938.—SincLE-actine CrossHEAD Com- 
BustTion ENGINE, Werkspoor N.V., No. 62, Oostenburger- 
middenstraat, Amsterdam, Netherlands. 

This invention relates to an improved single-acting crosshead 
combustion engine in which the piston is secured to the central 
portion of the wrist pin by a piston-rod having a smaller length 
than the piston stroke, the connecting-rod bears through the 
full length of the pin, and telescopic tubes for cooling the piston 
are provided opposite the end faces of the wrist pin and, in a 
cross section Tough the cylinder, between the a. 
The construction is said to be cheap and efficient and allows 
the wrist pin to be hardened and machined or to be chrome- 
plated. e cylinder A is secured to a beam B of the frame and 
is provided with a skirt which forms the guide for the cross- 
head. The piston C is secured by screws to the dise D of a short 
piston-rod E. The lower portion of this rod has_the form of a 
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rectangular block provided with a cylindrical bore, which houses 
the cylindrical wrist pin or gudgeon pin F, and secured to oppo- 
site faces of this portion are guide cheeks or slippers G of the 
crosshead. The bore for the pin F extends through less than 
360 deg., so that the underside of the pin projects therefrom, thus 
forming a bearing surface for the bushing of the connecting-rod 
H. Between the end faces of the wrist pin F and the cylinder 
wall, and also between the slippers G are the telescopic 
tubes I for the supply and discharge of the cooling medium for 
the piston. The wrist pin F is secured to the piston-rod E by a 
central bolt J. F is also firmly clamped in the piston-rod E by 
means of transverse bolts, which are passed through the ” as and 
the rod and serve for the attachment of the slippers G. The 
bolt J has a bore-hole extending through its full length and com- 
municating with an aligned radial passage in F. These passages 
permit the oil, which serves for cooling the piston, to flow down 


and lubricate the bearing surfaces of the connecting-rod H.— 


January 9th, 1939. 


TRANSFORMERS AND CONVERTERS 


498,206. October 25th, 1937.—ImPRovEMENTS IN METAL 
Vapour ELectric CoNVERTERS, The English Electric Com- 
any, Ltd., of Queen’s House, 28, Kingsway, London, 
Wee ; and William Rhys Evans, of “ Parkfield,” Cannock 
Road, Stafford. 

The metal bulb A has a main portion in the form of a trun- 
cated cone with its base resting on a bowl-shaped portion B 
carrying the container C for a liquid cathode. Anode-containing 
arms E project from the main body. A cylindrical duct formed 
by the tube D passes substantially axially completely through 
the metal bulb, the cathode container C being disposed annu- 
larly around this duct. Cooling fins may be mounted on the 
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inner wall of the tube D, projecting into the duct, and addi- 


tionally or alternatively on the outer wall, projecting into 
the bulb. The anode arms E may also be provided with 
cooling fins. Natural air cooling may be relied on, but pre- 


ferably a eooling fan F is provided, which may be above the 
vessel, but is preferably below. Preferably also a housing G of 
inverted conical form extending to some distance below the 
converter vessel and containing the fan serves to guide the air 
upwards over the bottom part B of the vessel and this housi 
may include a short portion conforming in shape to the coni 
part A of the vessel for guiding the cooling air on to the anode 
arms.—January 4th, 1939. 


MEASURING AND TESTING INSTRUMENTS 


498,231. July Ist, 1937.—Drvicrs ror THE ImpuLsE TESTING 
or ErcrrrcaL MAaAcHINES AND APPARATUS UNDER 
OrEratinae VotTaces, Siemens-Schuckertwerke-Aktien- 
gesellschaft, of Berlin-Siemensstadt, Germany. 

This invention concerns improvements in devices for the 





impulse testing of electrical machines and apparatus under 

ting voltages. A transformer A to be tested is excited on 
the low-tension side by a generator B and the high-tension 
winding C is connected through spark gaps D, which are traversed 
by @ moving quenching medium, to an im generator com- 
prising a condenser bank E, a spark gap F, and a resistance G. 
An earth connection is provided through a discharging resistance 
H. When the desired impulse voltage is attained the spark gap F 
is discharged and a three-phase voltage impulse is i to 
the high-tension winding C of the transformer. 


= 


ter the 
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impulse wave has died down the arc fed by the operating voltage 
between the individual —_ windings and earth is quenched 
within half a cycle by the quenching medium moving through 
the spark gaps D. The electrodes of the quenching spark gaps D 


may be of spherical form. Electrodes of other forms, for 
example, needle — plates or combinations thereof, may also 
be employed. The arrows J indicate the direction of flow of the 


quenching medium, which may consist of oil, water, or other 
liquid, gas under pressure or compressed air.—January 2nd, 
1939. 


TRANSMISSION OF POWER 


498,142. July 8th, 1937.—E.zectric Conpuctors, Callender’s 
Cable and Construction Company, Ltd., of Hamilton House, 
Victoria Embankment, London, E.C.4; and Harry Hill, 
and Thomas Burton Rose, both of the works of Callender’s 
Cable and Construction Company, Ltd., Belvedere, Kent. 

The cable described in this specification comprises a conductor 

A, a layer B of wires immediately surrounding the conductor, a 

dielectric C applied over the layer B, and an enclosing lead 

sheath D. The conductor A, layer B, and the dielectric C are 
each of elliptical cross section, while the lead sheath D is of 
circular cross section. These parts, however, need not necessarily 

have the shapes shown, but may be varied. The dielectric C 

may be impregnated paper, The conductor A has a central 

duct E. The conductor is built up from a number of component 
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conductors F, G, H, and J. These component conductors are 
so shaped that when they are assembled together they provide an 
outer surface having a substantially elliptical contour when 
viewed in a direction axially of the conductor. The component 
conductors are also of such a shape that upon assembly they 
enclose the duct E. In the figure the component conductors G 
and J are of elongated flattened shape in cross section with a 
curved outer surface and three more or less straight inner 
surfaces. The two other component conductors F and H also 
form four-sided figures with curved outer surfaces and more or 
less straight inner surfaces, but they are not so flattened or 
elongated as the other component conductors and approach 
more nearly to the circular form. When the component con- 
ductors are assembled they fit into each other and form the 
elliptical conductor; no internal supporting core member 
is necessary.—January 4th, 1939. 


PUMPING AND BLOWING MACHINERY 

498,078. October 14th, 1937.—VanrtaBLE DRIVES FoR PLUNGER 
Pumps, Charles Day, of Mirrlees, Bickerton and Day, Ltd., 
of Hazel Grove, near Stockport, Chester. 

This invention relates to the type of variable drive for a 
plunger pump wherein the plunger is operated in one or both 
directions by means of a lever, the fulcrum of which is on an 
adjustable radius member and which is oscillated by any rotary 
or oscillatory means through a driving member. Its object is 
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to provide means for easily varying the length of stroke of the 
plunger pump and to vary the length without imposing consider- 
able side thrust on the plunger or its guide. In the construction 
shown the invention is applied by way of example to a plunger 
pump wherein the strokes of the plunger are vertical and the up- 
stroke is effected by a compression spring. At one side of the 
pump is a driving shaft A having a c rotated by a prime 
mover. A connecting-rod B has one end rotatably connected to 
the crank and its other end connected by a pivot to one end of a 
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lever C. The connecting-rod B drives the lever C, which 
bears on the upper surface of the pump plunger and 
has its other end connected by a pivot to one end of a 
radius rod D. The other end of the rod D is mounted 
on ® pivot oa a stationary lug. The radius rod D is con- 
nected to an ps ae es or control rod E, by which it can 
be adjusted to different angular positions. The various axes 
are so arranged that the lever C is horizontal and therefore at 
right nee to the ap stroke when, as shown in the drawing, 
the rod D is in the mi position and the plunger is in 
the mid-position of its stroke, and that the lever g is substan- 
tially or nearly horizontal in all other angular positions of D 
when the plunger is in the mid-position. The downstroke of 
the plunger is varied by adjustment of the rod E to move the 
lever C laterally relative to the plunger, and this is effected 
with the minimum of side thrust possible with the kind of drive 
to which the invention relates and with a minimum of the 
variation in the amount of the side thrust which results from 
adjustment of the radius into different angular positions to 
vary the stroke and therefore the delivery of the pump. By the 
employment of a suitable sliding or link connection between the 
lever and plunger the lever may be caused to effect the up- 
stroke of the plunger.—January 3rd, 1939. 


MACHINE TOOLS AND SHOP APPLIANCES 


498,195. October 8th, 1937.—Conrro. SysTeMs ror ELECTRIC 
Morors Drivine Recrprocatinc Macstnes, The British 
Thomson-Houston Company, Ltd., of Crown House, 
Aldwych, London, W.C.2. 

The planing machine A is driven, in accordance with the 
invention, by the motor B fed by the Ward-Leonard generator C 
driven by a motor D. The field winding of the motor B is 
energised from a source of constant voltage, represented as the 
generator E. The field F is supplied from the exciter machine 
G, which may be mounted on the shaft of the generator. The 
machine G has two field windings, a main field winding H, 
energised from the source E of constant potential, and a sub- 
sidiary winding’J energised through a shunt across a resistance 
K in the armature cireuit of the motor B. Switches L and M 
serve for reversing the field Hand thus the direction of rotation 
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of the driving motor B. The switches O P serve for reversing 
the field J for opposing or assisting the main field H. On workin 
in the direction of cutting the switches O and P are closed, an 
on the cutting load rising on the penetration of the tool into the 
work the potential drop across the resistance K increases. This 
increases the current flowing through the subsidiary field J of 
the exciter machine G, thus increasing the excitation of the 
generator C. This increase in excitation compensates for a con- 
siderable degree for the drop in speed of the driving motor under 
load that would otherwise occur. When the cutting stroke has 
ended the switches O and P are opened and the switches L and M 
closed. The closing of M reverses the main field H of G and 
consequently the-field F and the direction of rotation of the 
motor B. By the closing of P the direction of current in the 
field J is maintained in the same direction as before reversal 
of the motor and therefore weakens the field F, thus increasing 
the light load stability of the motor.—January 4th, 1939. 


METALLURGY 


498,371. February 3rd, 1938.—-TREATMENT or ALUMINIUM 
Surraces, Petrie and McNaught, Ltd., St. George’s 
Foundry, Rochdale, Lancashire ; and Harry Shaw, of Hill 
Hurst, Healey, Whitworth, Rochdale, Lancashire. 

Bearing surfaces of aluminium or aluminium alloy may 
become oxidised and when subjected to frictional action, such 
us in the case of an aluminium alloy piston working in a cast 
iron engine cylinder, the oxide may be converted into very hard 
crystals, which have an abrasive action upon the metal inst 
which they rub. The object of this invention is to provide for 
aluminium and aluminium alloys a bearing surface that is free 
from the above defects and that will, by frictional action, be 
converted into a polished amorphous surface or so-called Beilby 
layer, which has good wear-resistance properties, is substantially 
non-abrasive, and has low frictional properties. The bearing 
surface is develo; on an article of aluminium or aluminium 
alloy by heating it in zinc dust and/or cadmium dust at a tem- 
perature of 700 deg. to 1000 deg. Fah., that is to say, at a tem- 
perature sufficient to cause combination with the original metal, 
but lower than that which will weaken or cause breakdown of the 
aluminium. The treatment deposits a certain amount of zinc 
and/or cadmium in fine dispersion in the surface, or the deposit 
may be in chemical combination with the aluminium. 
there is deposited upon the surface a layer consisting mainly of 
zine and /or cadmium, which will readily assume, under frictional 
action, a polished amorphous surface, substantially non-abrasive 
and having low frictional qualities. The material under treat- 
ment is maintained at a temperature of 700 deg. to 1000 deg. 
Fah. for a period of time sufficient to produce the desired depth 
of penetration and thickness of coating.—January 6th, 1939. 


MISCELLANEOUS 


498,086. October 30th, 1937.—RoLumG Mitt BEaRineGs, Sir 
James Farmer Norton and Co., Ltd., Adelphi Ironworks, 
Salford, 3, Lancashire ; and William John Norton, of the 
company’s address. 

The pairs of beacieg brasses A B are adjustably mounted in a 
frame & Spring-loaded bolts D tend to move the brasses awa; 
from one another and hold them against wedges E and F whic’ 
are adjusted by nuts G upon stems integral with or 
secured to the wedges. Each Co C is adjusted in position 


to give correct alignment of the rolls, by means of the wedges 





I and J, which have adjusting screws thereon. The frames C 
can be removed from the roller stand by releasing keep 
plates K. By this arrangement the aligning of the rolls with one 
another does not in any way affect the setting of the bearing 
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brasses. The rolls with their bearing brasses and frames can be 
ch without disturbing the adjustments made for correct 
alignment.—January 3rd, 1939. 








Forthcoming Engagements 





Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this col » are requested to note 
that, in order to make eure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLAOB at which the meeting ie to be held should be clearly stated. 











Bradford Engineering Society 
Monday, Feb, 20th.—Bradford Technical College. 
Works Through the Camera’s Eye.” 7.30 p.m. 
Engineers’ German Circle 
Monday, Feb. 20th.—Inst. of Civil Engineers, Great George 
Street, S.W.1. ‘‘ Erdbautechnische Sonder massnahmen 
Beim Bau Der Reichsautobahnen (Special Measures of 
Earthwork Technique in the Construction of the German 
State Motor Roads),” Profesor Dr.-Ing. Leo Casagrande. 


6 p.m, 
Engineers’ Guild 
Monday, Feb. 20th.—Caxton Hall, 8.W.1. 
posed policy and activities. 6.30 p.m. 
Institution of Automobile Engineers 
Tuesday, Feb. 21st.—James Watt Memorial Inst., Great Charles 
Street, Birmingham. ‘ Valves and Valve Seat Technique 
for Automobile and Aero-engines,” F. R. Banks. 7.30 p.m. 
Friday, Feb. 24th.—University, Sheftield. “‘ Unification of 
Body and Chassis,” W. Swallow. 7.30 p.m. 
Institution of Chemical Engineers 
To-day, Feb. lith.—Hotel Victoria, Northumberland Avenue, 
W.C.2, Annual corporate meeting. Presidential address, 
Dr. W. Cullen, 11 a.m., “‘ Some Contributions of Chemist 
and Chemical Engineering to Steam Generation,” G. W. 
Hewson and R. L. Rees. 2.15 p.m. Annual dinner. 7 for 
7.30 p.m. : 


Film, “* The 


Discussion on pro- 


Institution of Civil Engineers 
To-day, Feb. 1\7th.—Guascow Assoc.: 39, Elmbank Crescent, 
Glasgow. ‘‘ Dugald Clerk and the Gas Engine: His Life 
and Work,” W. A. Tookey. 7.30 p.m. 


Tuesday, Feb. 21st.—Great George Street, Westminster, 5.W.1, 
“The Stérstrom Bridge, Denmark,’’ G. A. Maunsell and 
J.F. Pain. 6 p.m. NEwcastLe-vupon-TyNE AnD District 
Association: North of England Institute of Mining and 
Mechanical Engineers, Westgate Road, Newcastle. ‘‘ Water 
Supply,” R. W. Grant. 7.30 p.m. 

Wednesday, Feb. 22nd.—EpinsurcH anp District Associa- 
tion: Lecture Hall, Royal Scottish Society of Arts, 16, 
Royal Terrace, Edinburgh, 7. ‘‘ Railway Work in North 
China,” W. O. Leitch. 6.15 p.m. NEwcasTLE-upon-TYNE 
AnD District AssOcraTION, STOCKTON-ON-TEES. Co- 
operative Society’s Café, Stockton-on-Tees. ‘‘ Design and 
Cenatstashinns of Main Trunk Sewers and Outfalls,”’ Gilbert 
Cowan. 7 p.m. 

Thursday, Feb. 23rd.—BristoL AND DisTRICT ASSOCIATION : 
Royal Hotel, College Green, Bristol. “‘ Modern Methods of 
Civil Engineering Construction, with Special Reference to 
Mechanisation,” J. H. A. Perkins. 5 p.m. YORKSHIRE 
Association: Grand Hotel, Sheffield. ‘“‘ The Choice of 
Structural Materials,’”” H. C. Husband. 7.30 p.m. 

Saturday, Feb. 25th—G.iascow anp District ASSOCIATION : 
Visit to Bellshill one purification works,Orbiston (Lanark- 
shire County Council), and the Burgh of Hamilton sewage 
purification works. 


Monday, Feb. 27th.—AssociaTIon or LonpoN STUDENTS: 
Great George Street, Westminster, S.W.1. “The Engi- 
neering ts of the London Transport Board.” Joint 


meeting with the Institutions of Mechanical and Electrical 
Engineers. 6.30 p.m. NorTHERN IRELAND ASSOCIATION : 
Queen’s University, Belfast. ‘“‘ A Survey of the Present 
Position in Road ‘Transition Curve Theory,” D. F. Orchard, 
6.15 p.m. 

Institution of Electrical Engineers 

To-day, Feb. \ith—Scorrish Centre: Royal Technical 
College, o— Street, Glasgow. ‘‘The Long-distance 
Telephone Call—a Triumph of Engineering and Co-opera- 
tion,” Captain B. 8. Cohen. 7.30 p.m. 

Thursday, Feb. 23rd.—Savoy Place, Victoria Embankment, 
W.C.2. ‘The Metadyne and its Application to Electric 
Traction,” G. H. Fletcher and A. Tustin. 6 p.m. 

Institution of Locomotive Engineers 

Tuesday, Feb, 21st.—MANCHESTER CENTRE: 36, George Street, 
Manchester. ‘‘ Heat Treatment of Metals in Connection 
with Carriage and Wagon Building,” A. H. C, Page, 7 p.m. 


Wednesday, Feb, 22nd.—Iust. of Mechanical Engineers, Storey’s 
Gate, Westminster, 8.W.1. Annual general meeting, Pre- 
sidential Address, W. A, Stanier. Film, “‘ General Repair.” 


6 p.m. 
Institution of Mechanical Engineers 
To-day, Feb. 17th.—Storey’s Gate, Westminster, 8.W.1. Annual 
— ce “The Modern Paper Machine,” W. H. 
. $30 p.m. 


Institution of Structural Engineers. 

To-day, Feb. 17th.—Miptanp Countims Brancu: James Watt 
_ heel Inst., Great Charles Street, Birmi m. ‘* Some 
Economic Considerations in the Design of Structures,” 
H. J. Collins. 6.30 p.m. 

Thursday, Feb. 23rd.—11, Upper Belgrave Street, S.W.1. 
“Stresses in Concrete Road Slabs,” F. N. Sparkes. 


6.30 p.m. 
Junior Institution of Engineers 
To-day, Feb. 17th.—39, Victoria Street, Westminster, S.W.1. 
‘Hydraulic Couplings,” H. Sinclair. 7.30 p.m. 
Friday, Feb, 24th.—Prince’s Galleries, Piccadilly, W.1. Annual 
dinner. 7,15 p.m. 


Manchester Geological and Mining Society 


Tuesday, Feb. 2lst.—Research Dept., Metropolitan-Vickers 
Electrical Company, Ltd., Trafford Park. ‘‘ Bickershaw 
Colliery.” 3.30 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 
Monday, Feb. 20th.—SuNDERLAND Brancu : Technical College» 
Sunderland, ‘‘ Development of the Poppet Valve Steam 
Engine,” J. Ferguson, 7.15 p.m. 
Wednesday, Feb. 22nd.—Grapuate Section: Bolbec Hall, 
Newcastle-on-Tyne. ‘‘ Doxford Oil Engine,” C. F. Crois- 
dale. 7.15 p.m. 


North of England Institute of Mining and Mechanical 
Engineers 


anentee Feb, 18th.—Neville Hall, Newcastle-upon-'lyne. 

** Mechanised Safety,” Capt. 8. Walton Brown; ‘ Caving 
Chambers,” F. Colin Swallow; ‘ Casualties: Occurrence 
and Prevention,” C. H, Leeds. 2.30 p.m. 


Royal Institution of Great Britain 


T'o-day, Feb, 17th.—21, Albemarle Street, W.1. ‘‘ Aeroplane 
Controls,” G. T. R. Hill. 9 p.m. 
Royal Society of Arts 
Monday, Feb. 20th.—John Street, Adelphi, W.C.2. ‘* Achieve- 


ments of British Chemical Industry in the Last Twenty-five 
Years ’’ (Cantor Lecture), Sir Gilbert T. Morgan. 8 p.m, 
The Institute of Metals 

Monday, Feb. 20th.—Scorrisu Locau Section: Inst. of Engi- 
neers and Shipbuilders in Scotland, 39, Elmbank Crescent, 
Glasgow. Joint meeting with Institution of Automobile 
Engineers, Scottish Centre. “ Automobile Construction 
in Terms of Light Alloys.” L. H. Pomeroy. 7.45 p.m. 

Wednesday, Feb. 22nd.—Suerrietp Locan Section: Non- 
ferrous Section of the Applied Science Department of the 
University, St. George’s Square. ‘‘ Metals of High Purity,” 
C. H. Desch. 7.30 p.m. 

Thursday, Feb. 23rd.—Nortu-East Coast Local SECTION : 
Electrical Engineering Lecture Theatre, King’s College, 
Newcastle-on-Tyne. Joint meeting with Newcastle Brauch, 
Institute of British Foundrymen, 7.30 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS 


Buck anv Hickman, Ltd., 2, Whitechapel Road, London, 
E.1, have been appointed sole distributors for the British 
of the D.L.P. vice-screwing machine. Overseas inquiries should 
still be addressed to the manufacturers, DeLaPre Components, 
Ltd., Houghton Road, Northampton. 

Anprew Barcray, Sons anv Co., Ltd., Kilmarnock, inform 
us that Mr. Benjamin Irving, M.I. Mech. E., M.I. Loco. 
formerly managing director of Sir W. G. Armstrong, Whit- 
worth and Co. (Engineers), Ltd.; Col. the Hon. Angus McDonnell, 
and Mr. Norman W. Duthie, C.A., have joined their board. 
Mr. Irving has accepted the chairmanship, Mr. A. W. Steven 
remains an active director, and Mr. W. D. Bell continues as 
managing director. An extensive programme of modernising 
the works has been decided on. 





Mees 








CONTRACTS AND ORDERS 


The Editor is always happy t print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 

R. Wurre anv Sons, of Widnes, Lancs, report that among 


recent orders for aerial wire qaerey installations they have 
received one from the Fife Company, Ltd., at Comrie 





pave’ § (capacity 180 tons per hour), and one from the Grass- 
moor Company, Ltd., at Grassmoor Colliery near Chesterfield 
(capacity 100 tons per hour). 

C. 8. Mityre anv Co., Ltd., Deptford, London, S.E.8, have 
received from the Jarrow Shipbreaking Company, Ltd., who 
a purchased the ss. ‘ Berengaria ” for breaking - an 
order for acetylene generators of 10 cwt. a. hese 
generators will be employed for supplying acetylene for cutting 
up the ship. The gas will be pi to fifty or sixty points along 
the quay, and also to suitable positions in the yard, so that the 
whole of the work of reducing the steel to furnace sizes can be 
done from the central generator plant. 








LAUNCHES AND TRIAL TRIPS 


BritaMER, motor tanker; built by Barclay, Curle and Co., 
Ltd., to the order of Halle and Peterson ; dimensions, } h 
488ft., breadth 66ft. 6in., depth 35ft. 6in., deadweight 15, 
tons. Engines, four-cylinder opposed piston, 670 mm. diameter 
by 2320 mm. combined stroke. Launch, January 24th. 

BaNGaALow, steamship ; built by Harland and Wolff, Ltd., 
to the order of the North-East Steam Navigation Company, 
Ltd.; dimensions, length 160ft., breadth 36ft., depth 10ft. 
Engines, triple-exp , eylind lljin., 19im. and3 2in. 
diameter by 22in. stroke, peg | pressure 200 lb. per 
inch, constructed by Plenty and Son. Launch, January 25th. 

BUNDALEER, steamship ; built by Caledon Shipbuilding and 
Engineering Company, Ltd., to the order of the Adelaide Steam- 
ship Company, Ltd.; dimensions, length 360ft., breadth 50ft., 
depth 27ft. 3in., deadweight 5500 tons. Engines, triple-expan- 
sion, working in conjunction with a low-pressure steam turbine, 
supplied by J. G. Kincaid and Co., Ltd. Tatndh, February 2nd. 

Karpaxy, motorship ; built by Alexander Stephen and Sons, 
Ltd., to the order of the New Zealand Shipping mpany, Ltd.; 
dimensions, length 440ft., breadth 59ft., depth 39ft., gross 

5900. Engines, single-screw four-cylinder, constructed 














tonnage 
by Barclay, Curle and Co., Ltd. Launch, February 7th, 
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Metropolitan Water Board Appointments 


Art a meeting of the Metropolitan Water Board, 
held in private under the presidency of Sir William 
Prescott on Friday, Fébruary 17th, three important 
new appointments were made. Mr. R. P. Morgan, 
who since October last has been Acting Clerk to the 
Board, and has held the position of Deputy Clerk 
since 1932, was elected Clerk. Lieut.-Colonel Mac- 
kensie, who for the last three years has served as 
Assistant Commandant of the Army School of 
Hygiene, was appointed Director of Water Examina- 
tion. Colonel Mackensie has had a wide experience 
in laboratory work, and from 1917 to 1920 he was 
Deputy Assistant Director of the Army Medical 
Department, War Office. From 1923 to 1935 he was 
in India, where he had Army experience and was 
responsible for special measures against the spread 
of a cholera epidemic. In 1936 he was awarded the 
Parkes Memorial Medal and Prize for his investiga- 
tions into the ammonia-chlorine process of water 
purification, and research work in connection with 
food supplies in India, Mr. Hugh Ralph Lupton, 
formerly a director of Hathorn, Davey and Co., Ltd., 
of Leeds, was appointed Mechanical Engineer to the 
Board in succession to Mr. F. E. F. Durham, whose 
retirement at the end of last year was recorded in a 
Journal note of December 30th. Mr. Lupton has had 
a wide experience of the design and operation of 
boilers and pumping plant. He is an M.A. of Cam- 
bridge, with Mechanical Science Honours, and is a 
member of the Institutions of Civil and Mechanical 
Engineers and associate member of the Institution 
of Electrical Engineers. 


Institution of Mining Engineers’ Jubilee 

To celebrate its Jubilee, the Institution of Mining 
Engineers held a banquet at Guildhall on Wednesday, 
February 15th, at which over 550 members, ladies, 
and guests were present. The chairman was Colonel 
Sir Frank R. Simpson, the President of the Institu- 
tion. The toast of “‘ His Majesty’s Ministers” was 
ably proposed by Lord Crawford and Balcarres, and 
in the regretted absence of Lord Runciman, owing to 
illness, Captain H. F. C. Crookshank, the Minister for 
Mines, responded. He said that it had been the policy 
of the Government with regard to the mining industry 
to unify the coal royalties, to improve the selling 
organisation, and to re-examine the law relating to 
health and safety. With regard to the last-named 
task, the Government had awaited the recently pub- 
lished report of the Royal Commission, and having 
accepted its general sense and purport, it now pro- 
posed to take immediate steps to implement its 
findings. He urged the Institution of Mining 
Engineers to continue its efforts to raise the standard 
of the mining profession, and to put mining engineer- 
ing on the same footing as the other branches of 
engineering science and the professions of medicine 
and law. The toast of “The Institution” was 
fittingly proposed by Sir Thomas H. Holland, a Past- 
President and Principal and Vice-Chancellor of the 
University of Edinburgh, who spoke of the growth in 
importance of the Institution during its history of 
fifty years, and paid a warm compliment to its 
secretary, Mr. Charles McDermid, who, he said, pro- 
posed to retire after this year. The President briefly 
responded. The toast of “The Guests’ was given 
by Mr. Augustus Carlow, a Past-President, who 
specially welcomed the members of the German 
mining industry who were present, and referred to the 
coal trade agreement and the forthcoming visit to 
Germany of the F.B.I. trade delegation. Sir William 
Bragg replied, and recalled thé keen interest of the 
Royal Institution in mining since its earliest days. 


Launch of the Battleship “ King George V” 


On Tuesday, February 21st, the first British battle- 
ship to leave a slipway for fourteen years, the “ King 
George V,” was launched from the Walker Naval 
Yard of Vickers-Armstrongs, Ltd., on the Tyne. The 
naming ceremony was performed by the King, who 
was accompanied by the Queen. The launch was a 
perfect one, and the giant hull quickly glided down 
the ways and took the water, after which it was taken 
in hand by six tugs and berthed in the fitting-out 
basin. The new ship will have a displacement of 
35,000 tons, and her propelling machinery will com- 
prise a quadruple-screw arrangement of Parsons 
geared turbines taking steam from three-drum water- 
tube boilers. No official speed has yet been given, 
but it is understood that about 30 knots, correspond- 
ing to a total output of approximately 130,000 S.H.P.., 
is not improbable. According to the latest Admiralty 
figures, which were made known shortly after the 
launch, the main armament will consist of ten 14in. 
guns arranged in three turrets, with sixteen 5}in. 
guns arranged in twin turrets, along with anti- 
aircraft guns and the other usual defensive weapons. 
Aircraft will be carried in special hangars and will be 
flown-off by catapult. The full complement of the 
new battleship wili be about 1500 officers and men, 
and the accommodation will be of a high standard. 
On Tuesday it was announced by the Admiralty that, 





subject to the settlement of certain details, it has been 
decided to entrust the construction of two battleships 
of the 1938 programme to Vickers-Armstrongs, Ltd., 
to be built at Newcastle-upon-Tyne, and to Cammell, 
Laird and Co., Ltd., at Birkenhead. This announce- 
ment has given considerable satisfaction in the 
North-East Coast and Birkenhead shipbuilding areas. 
The new battleships will have a displacement of 
40,000 tons, and will be armed with 16in. guns. They 
are due for completion by 1943. 


The Engineers’ Guild 

Last Monday, February 20th, the Engineers’ 
Guild held at the Caxton Hall, Westminster, a meeting 
which was attended by about one hundred members. 
There was not a large amount of formal business to 
be laid before the meeting. The Chairman, Mr. Robert 
Chalmers, presented a short summary of the work the 
Committee had performed since the last meeting, 
referred with optimism regarding the result to those 
difficulties of finance inseparable from the setting up 
of a new organisation, and gave the information that 
the membership had reached two hundred. He also 
revealed the enheartening fact that the Committee 
had not only enrolled many members in the provinces 
of this country, but had had numerous inquiries and 
had even received membership papers from all over 
the world. The chief business of the evening was 
to gain the approval of the members for the action 
taken by the Committee in assisting the formation of 
the London and District Branch of the Guild, the 
first of several branches, which it is proposed to set 
up and which will be represented upon the Com- 
mittee by delegates. The required approval was 
readily accorded at once and without discussion. The 
secretary of the Branch is Mr. W. A. M. Allan, of 
155, Camden Road, N.W.1. Following upon the 
formal business, a lively and enthusiastic discussion 
took place as to the activities of the Guild and the 
methods by which it could achieve its objects. In a 
Leading Article in this issue we summarise our impres- 
sions of the meeting. 


Widening the Kiel Canal 


On Wednesday, February 15th, it was officially 
announced in Berlin that a plan for the widening and 
deepening of the Kiel Canal has received the approval 
of Herr Hitler. The work, it is anticipated, will 
include the improvement of the facilities for naviga- 
tion in the lower part of the River Elbe, near to. the 
entrance to the canal at Brunsbiittel. The present 
depth of the canal is 37ft. and it is available to ships 
with a beam not exceeding 131ft. and a depth of 
29-7ft. The present entrance locks at Holtenau, at 
the Kiel end, and Brunsbiittel, at the Elbe end of the 
canal, have a length of 1082ft., a width of 147ft., and 
a depth of 42ft. Under the scheme of improvement 
proposed, the size of the locks is to be increased, the 
canal itself widened and deepened, and the bridges 
which cross the canal at several points increased in 
height, so as to permit of the safe passing of vessels 
with higher masts. These improvements are deemed 
necessary on account, it is stated, of the increase of 
traffic through the canal, which for the year 1937 
totalled about 53,400 ships of all classes, representing 
a total tonnage of round about 24,000,000 tons. 
During the last year the traffic has increased. It is 
expected that two-way traffic will supersede the 
present one-way traffic, now necessary for certain of 
the larger ships, and that the measurements of the 
canal will be brought into line with those of the 
Panama, Suez, and Dutch North Sea canals. As yet 
there are no figures, however, which indicate the 
dimensions of the alterations proposed. 


Britain’s Export Trade 


Av a dinner given by the Government under the 
presidency of Mr. Oliver Stanley, the President of the 
Board of Trade, at the Mansion House on Monday, 
February 20th, there was a large gathering representa- 
tive of more than fifty nations. The principal speaker 
was the Duke of Gloucester, who proposed the toast 
of “ British Industry and the British Industries 
Fair.’’ He emphasised the country’s need for exports 
and said that it was gratifying to know that the great 
organised bodies which represented British industry, 
no less than members of the individual industries, 
were showing a readiness to explore new methods, 
and that they fully appreciated that every possible 
measure must be taken in order to enable us to hold 
and to improve our place in world trade. What was 
most needed, he said, was a wave of confidence. 
In his reply, Mr. Oliver Stanley referred to the keen 
interest which the Royal Family took in the prosperity 
of the British Industries Fair. This year’s Fair again 
showed that the best that British industry could offer 
was the best that the world could offer. As to our 
foreign markets we could not stand idly by and see 
our markets lost. If it were said in other countries 
that they must export or die, how fatally true was 
it of us that not just our riches, not just our power, 
but our existence depended on our international 
trade. We had no desire to monopolise any markets, 





we did not want to prevent any country from selling 
their goods abroad. But we did want, and we must 
have, our fair share of the export trade of the world. 
We had no desire for cut-throat competition, backed 
up by State aid, which, in our view, could only lead 
to the impoverishment of the supplier and could be 
of no ultimate benefit to the consumer. We believed 
it could be avoided. Discussions were shortly to take 
place between representatives of industry here and 
corresponding industries in Germany. The object 
was to arrive at agreements likely to promote an 
increase in trade for both countries, in all markets. 
We hoped that those conversations would be success- 
ful, for the recent conversations between our coal 
exporters and the German industry showed that such 
agreement was not beyond the wit of man. On 
Tuesday it was further announced that both Mr. 
Oliver Stanley, President of the Board of Trade, and 
Mr. Hudson, Secretary to the Department of Overseas 
Trade, will pay a visit to Berlin about March 17th 
or 18th, at the time of the F.B.I. trade delegation 
visit, and that Mr. Hudson will also visit Warsaw, 
Leningrad, and Moscow, and return home by way of 
Stockholm, Oslo, and Copenhagen. 


Western Avenue Viaduct 


On Thursday, February 16th, the Ministry of 
Transport announced that the contract had been let 
for the construction of the viaduct which is to carry 
Western Avenue over Fray’s River and the Great 
Western Railway, on the borders of Middlesex and 
Buckinghamshire. Beyond the Middlesex boundary 
the road will cross the Grand Union Canal and the 
River Colne by two new bridges and from that point 
it will be carried on an earthwork embankment to the 
London to Oxford Road (Route A.40), near Denham. 
Western Avenue at present leads from Wood Lane, 
Shepherd’s Bush, to Harefield Road, Uxbridge, a 
distance of about 11 miles, and when completed it will 
provide a direct route from the built-up areas of 
Middlesex to the open and modernised stretch of the 
Oxford Road near the proposed junction with the 
projected North Orbital Road. The contract for the 
viaduct has been let to M. J. Gleeson, Ltd., whose 
tender of £168,797 was the lowest. Other expenses 
for the acquisition of land, &c., will bring the cost to 
over £200,000, and the continuation of the work in 
Buckinghamshire, estimated to ccst a further £90,000, 
will be put in hand shortly. The viaduct will be 
about 500 yards in length and 87ft. in width, accom- 
modating dual carriageways, each 27ft. wide, with 
cycle tracks and footpaths. In order to clear the 
railway, which is on an embankment, it will have a 
gradient on the Middlesex side of about 1 in 24, while 
on the Buckinghamshire section of the road the 
gradient will be almost imperceptible and not more 
than 1 in 250. As both the railway and Fray’s River 
lie in the valley of the River Colne, the viaduct, 
together with the new bridges, will extend over the 
full breadth of the valley and will have a maximum 
height of over 40ft. The main structure will be of 
reinforced concrete, with brick-faced piers and brick 
parapets. It will be built on a pile foundation and 
the work is expected to take about two years. As 
certain parts of the valley are subject to flooding, 
special provision will be made on the Buckingham- 
shire section of the road for flood arches. 


Water Supplies for Emergency Fire Brigades 


In the reports of the Fire Brigade and Main 
Drainage Committees of the London County Council 
which were considered on TueSday, February 2Ist, 
reference was made to the importance of the 
augmentation of water supplies for emergency fire 
brigades, and it was stated that comprehensive 
proposals for a large-scale improvement of water 
supplies will shortly be submitted to the Council. 
The steps to be taken immediately include alterations 
at each of the Council’s fourteen lidos and open-air 
swimming baths in order to enable fire appliances to 
obtain direct access to them, or to obtain the water 
from them by permanent suction pipes fitted from 
the baths to the nearest boundary of the parks. 
Certain Metropolitan Borough Councils have agreed 
to the use of their swimming baths as sources of 
supply, and negotiations are proceeding with others. 
All the park lakes and the ponds have been surveyed, 
and rivers and canals have also been surveyed in 
order to determine points of access for mobile pumps. 
As regards streams, positions have been recorded 
at which dams might be placed. In emergency, 
pumping units will be installed on barges in rivers 
and canals. Methods of relaying water by pumps 
and hose over a distance as much as 4 miles have 
been developed, and regular and auxiliary firemen 
have been trained in the special drills required. A 
scheme has been drawn up for emergency water 
storage in 1800 canvas dams varying in capacity 
from 1400 to 12,000 gallons, and consideration is 
being given to the provision of underground tanks 
of 200,000 gallons capacity. Already 161 dams have 
been obtained. 
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A History of Rotary 


No. 


Engines and Pumps 


Vil 


(Continued from page 208, February 17th) 


EXcENTRIC MACHINES 


aes are two species of machines, with entirely 
different characteristics, in which the body of 
the central member is circular in section about a 
centre that does not correspond with the axis of the 
enclosing cylinder. In one the rotor turns about its 
own axis. Such machines we have termed 
“Crescent rotaries” by allusion to the shape 
of the working chamber. In the other, with 
which this article deals, the rotor turns about the 
axis of the enclosing cylinder, and, its action being 
exactly that of the excentric, this type of machine 
is termed the “ Excentric rotary.” 

A brief glance at Fig. 42a will demonstrate that 
an excentric rotary is merely a special case of the 
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“rotary piston ” machine, the subject of the last 
two articles. The piston, instead of being uncom- 
promisingly square, or cam shaped as in Davies’ 
and Hodson’s engines, is made circular in section 
and completely enwraps the main body of the 
rotor, as shown cross-hatched. The species can be 
further sub-divided into those machines in which 
the excentric is solid with the driving axle—Fig. 
42a—and those in which it consists of a ring or 
strap able to revolve about its own axis and 
mounted on a crank or an excentric connected with 
the driving axle—Fig. 426. 

“Solid Excentrics.””—Machines of this kind can 
have two forms of abutment, sliding—as shown in 
Fig. 42a—or hinged to the casing.' As they are 
clearly rotary piston machines, they have the 
characteristics enumerated in Article No. IV, 
together with others peculiar to themselves, on 
account of the special nature of the piston. The 
piston is, of course, always on the rotor, and cannot 
be placed on the cylinder.2 There can never be 
more than one piston in the same cylinder; but 
there can be as many abutments as desired. When 
the ports are situated as shown in Fig. 42a, as is 
usual, there will be a free passage from the inlet 
to the outlet around the rotor whenever the point 
of contact between rotor and cylinder lies over the 
abutment. It is desirable therefore to have either 
two or more abutments, or to use external mech- 
anism to close the ports during this short portion 
of a revolution. Regarded as an engine, the 
machine, given constant admission of steam, pro- 
vides a torque ranging from zero to a maximum, 
and back to zero, in each revolution, according 
approximately to a sine law. A short “dead ” 
period exists as the point of contact of the rotor 
passes over the abutment. The ports, being in the 
position shown, require to be as short as possible, 
and it will be observed that the area available for 
the admission of steam at the beginning of a 
revolution is restricted by the proximity of 
excentric and cylinder. 

In studying the rotary piston machine, it was 
observed that if the admission and exhaust ports 
were placed on each side of the piston and there 
were at least two abutments, a constant torque 
characteristic (and constant delivery as a pump) 
could be obtained. In the excentric machine the 





A kind of rotary abutment is perhaps possible, but we are 
not aware that any machines with rotary abutments were ever 
proposed. 

* When it is placed on the cylinder the machine becomes a 
Crescent rotary, as will be shown in a later article, 


piston is part of the rotor, but as it enwraps it 
completely the ports cannot be placed on each 
side of it, but only actually in its faces. This 
necessity makes it almost impossible to obtain the 
desired characteristic, which can only be retained 
by placing the ports close together at the point B 
on the rotor corresponding to the ends of the 
piston, and multiplying the number of abutments 
so that the two ports never both communicate 
at the same time with the same working chamber. 
The ports can between them almost encircle the 
rotor—Fig. 42c. By utilising three abutments 
and two ports on a diameter at right angles 
to the “throw” of the excentric, an approxi- 
mation to a constant torque characteristic can 
be obtained, and one without “dead” points. 
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As far as packing is concerned, there is no 
difficulty in arranging a metallic or other strip 
along that line of the rotor which comes always 
into contact with the cylinder. But there is the 
usual trouble in providing for effective packing of 
the ends of the rotor. The packing of the end of 
the abutment is rather less easy than in the corre- 
sponding rotary piston machine, because the 
surface against which it bears has a varying 
inclination to the axis of the abutment—see 
Fig. 42a, where the end of the abutment is shown 
rounded to compensate for it. On the whole, the 
rotary piston machine has rather better character- 
istics and is easier to pack. But the excentric 
machine may be easier to manufacture. 

“Cranked ’’ Excentrics——When the excentric is 
encircled by a strap, as shown in Fig. 426, several 
alternative varieties of abutment become available. 
The strap, for instance, as shown in Fig. 426, can 
carry a “tail,” which acts as the abutment. 
Several methods of attaching the “tail” to the 
cylinder were suggested during the nineteenth 
century, but whichever is adopted it must provide 
for a combined sliding and oscillating motion. The 
construction shown is unquestionably the most 
satisfactory solution. 

But the likeness of the whole mechanism to that 
of the reciprocating engine is at once apparent ! 
In truth, to make an excentric rotary, all that 
needs to be done is to discard the piston and 
cylinder as the working chamber in favour of the 
crank and crank chamber. Less satisfactory abut- 
ments than the “ tail ” and piston conceal this fact. 
But if the joints and links are added up they sum 
to the same total as the piston, crank, connecting- 
rod mechanisms. Instead of placing the hinged 
and the sliding joints both on the cylinder, one can 
be placed on each member. If the hinged joint is 
on the cylinder the abutment then slides in a slot 
in the strap encircling the excentric ; if the hinge 
is on the strap then the abutment must slide in 
the cylinder. As a fourth alternative both hinged 
and sliding joints can be placed on the strap. The 
machine then consists of a drum-like rotor mounted 
on cranks or excéntrics at each or either end and 
a fixed radial abutment projecting from the 
cylinder through a slot inthe drum. This arrange- 
ment has the advantage that the interior of the 
drum ‘can be used as a working chamber as well as 
the exterior. Whatever the precise arrangement 
of the mechanism, the strap corresponds to the 
big end, the abutment to the connecting-rod, the 








hinge to the small end, and the sliding joint to the 
piston and cylinder. Thus those inventors who 
proposed excentric rotaries with the idea of over- 
coming the supposed defects of the crank and con- 
necting-rod mechanism were only deceiving them- 
selves. 

The “ cranked ” excentric, being still a special 
form of rotary piston machine, shares all the 
defects of the latter and has in addition certain 
special defects of its own. It is, for instance, 
impossible to have more than one abutment with- 
out increased complication.® It is difficult, 
if not impossible, to obtain a more constant 
torque characteristic by putting the ports on the 
rotor, since provision must then be made for 
opening a passage through the surrounding strap 
and for a multiplicity of abutments. But the 
more serious defect is the utter impossibility of 
packing the rotor against the cylinder satisfac- 
torily. For as the excentric travels around each 
portion of the outer surface of the strap comes 
successively into contact with the cylinder. 
Nowadays, precision of manufacture is such that, 
despite the impossibility of packing, the line 
contact could be relied upon to reduce leakage 
to small proportions. But machines could not be 
manufactured to such a high degree of precision 
during the nineteenth century—at least at reason- 
able cost. Wear admittedly is reduced, because 
the strap partly rolls and partly slides on the 
surface of the cylinder, but the occurrence of 
even a small amount of wear must inevitably 
increase the leakage and provision of means of 
taking up the wear is difficult. 

Relation Between “ Solid” and “ Cranked Excen- 
trics.—The difference between solid and cranked 
excentries is apparent only, not real. In the 
first-named a sliding or a hinged abutment can 
be used so that there is one less joint in the 
mechanism as compared with the “cranked ” 
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design and the “big end” strap is absent. [f, 
however, the sliding abutment design is examined 
it will be found that a good joint can only be 
made with the excentric by hinging a “shoe” 
to the end of the sliding abutment, the “ shoe ” 
being formed to the radius of the excentric and 
obviously forming a part of a “strap”; whilst 
the hinged abutment would obviously make a 
more satisfactory junction with the excentric 
if penetrated slidably into a similar shoe riding 
against the excentric. 

As Pumps.—All excentric rotaries used as pumps 
have similar characteristics, slight differences 
arising only from the differing actions of abutments 
hinged to the cylinder or sliding in the cylinder. 
When the ports are on the cylinder, as is usual, 
delivery during a revolution varies from zero to a 
maximum and back to zero. As in the case of 
the rotary piston machine, the inward projection 
of a sliding abutment provides an approximate 
measure of the relative instantaneous delivery 
subject to the same error if the difference in dia- 
meter between rotor and cylinder is large.* 

The delivery per revolution is the difference 





3 This fact is best demonstrated by analogy with the recipro- 
cating machine. In order to t two c¢ cting-ro 
to one crank provision must either be made for relative move- 
ment between the two big end “‘ straps,” or one rod must become 
the “ master’ and have the other rods linked to it. Both 
such mechanisms are difficult to adapt to rotary requirements. 


4 The actual instantaneous delivery of an excentric pump in 
any angular position is given, as for the rotary piston machine, 


( ) ° 7 
by the expression }$ 1 D*—(D—2 P)? , L, where D is the diameter 


of the cylinder, L its length and P the inward projection of an 
equivalent sliding abutment. The value of P is now, however, 
a function of the angular position, the precise formula for it 
depending on the type of abutment adopted. Consequently 
for each type of abutment a formula can be worked out to give 
the precise value of the instantaneous delivery at any point of 
the “ stroke.” 








Fes. 24, 1939 


THE ENGINEER 


237 





= 


= 





in volume between the cylinder and the excentric, 
1.€.5 - (D?—d?), where D and d are the respective 


diameters. But the swept volume is the volume 
of the annulus between the cylinder and the 
concentric circle A of Fig. 42a, i.e., x Ld (D—d).5 
Either of these values can be used as the denom- 
inator in determining volumetric efficiency, but 
the latter is the preferable one. If it is not used 
then machines having the ports on the excentric 
and therefore giving a delivery more nearly 
equal to the whole volume of the annulus per 
revolution will appear to have a volumetric 
efficiency exceeding 100 per cent.; and a proper 
comparison with the corresponding performances 
of rotary piston machines cannot be made. When 
the ports are situated on the cylinder the maxi- 
mum obtainable volumetric efficiency is therefore 
expressed by the formula 


Vol. efficiency =(D-+d)/4 d. 


Varieties.—The varieties of excentric rotaries 
can be enumerated in a tabular manner :— 


Abutment. Moving Piston Ports. 
member.* and 
rotor. 


One hinged to cylinder .. Excentric ) Solid 


» Sliding in cylinder... ... or 
More than one hinged . ... { eylinder On 
, oo Siding... «> Cylin- 
er 
Hinged and sliding in rotor ... Cranked or 
” ” » 9 cylinder | Excentric i Excen- 
Hinged in rotor sliding in or tric 
cylinder fie ... f eylinder 


Sliding in rotor ‘hinged to | . | 
cylinder ph nip eager J pa J 
* If the cylinder is the moving member the excentric is 
sometimes constrained to rotate about its own axis. 


Compared to the number of rotary piston 
arrangements, the variety does not seem large 
—only thirty-two ‘“ possibles” are mentioned 
in the table. But considerable variation is intro- 
duced by the methods adopted for constructing 
the hinged and sliding joints and the number of 
different designs therefore becomes considerable. 


EXCENTRIC MACHINES 


Excentric machines, to judge from _ the 
notes from which these articles are being 
compiled, were not very popular at the beginning 
of the nineteenth century, and they do not appear 
in large numbers until the second half of the 
century. 

1805/2889: Trotter—In Trotter's engine, 
patented in 1805, a blade D is mounted on a drum 
B, as shown in Fig. 43, so as to be able to rotate 
about the axis of the stationary cylinder A, 
and it projects through an excentric drum C able 
to revolve about its own axis. On admitting 
steam the blade revolves and causes the drum 
C to turn about its own axis. At first glance, 
the machine seems to be more like a “ Crescent ” 
rotary than an “ Excentric,’ and, indeed, it 
does really lie in a borderland between these two 
classes, the distinction between which is quite 
arbitrarily drawn. It may be pointed out, how- 
ever, that in a “Crescent” machine the power 
is normally drawn off from the axle of the excentric 
rotor, whereas in ‘‘ Excentric”’ machines it is 
drawn off an axle concentric with the cylinder. 
In Trotter’s engine either shaft could be made to 
revolve at a steady unvarying rate, the other 
turning at a varying speed. But Trotter chose 
to use the concentric axis. The engine may be 
compared with that type in which a fixed cylinder 
carries a fixed radial abutment projecting into 
a slot in the excentric drum, which is carried on 
excentrics from a shaft concentric with the cylinder 
(see Fig. 47). If instead of the excentric drum 
turning about the axis of the cylinder, the latter 
is supposed turning about its own axis, the motion 
of the drum is reduced to rotation about its own 
axis. Trotter’s engine is therefore revealed as an 
‘““Excentric”” machine of that type modified, 
but not essentially altered, by the connection 
of the “ abutment ” to the concentric axle instead 
of the cylinder. The design is interesting because 
the steam can effectively be admitted both within 
the excentric drum and outside it, with the result 
that the blade is constantly forced round with 
very nearly even torque, the steam acting always 
on the whole of the face, except that part actually 
passing through the slot in the excentric drum. 
As late as 1882 a fully developed example of an 
engine exactly to this design was shown at an 





5 d,, the diameter of the circle A is equal to 2d—D. 
Hence swept volume == { D*— (2 a—p)}, which reduces to 


the formula given. 





exhibition at the Agricultural Hall, as will be 
mentioned later. 
1830/6036: Sir Thomas Cochrane.-—Of very 
few inventors of rotaries can it be said that much 
is known about them apart from their inventions. 
It is possible to guess at their characters only by 
inference from the relative futility of the machine 
invented and the optimism with which its merits 
were presented to public notice. But Sir Thomas 
Cochrane is a brilliant and picturesque exception, 
and though it is a digression from our main theme, 
we cannot resist the temptation to describe some 
incidents in his life. Sir Thomas was a young 
man at the beginning of the Napoleonic Wars, 
and in command of a 14-gun brig, the ‘‘ Speedy,” 
around about the year 1800, he showed himself 
to be a man of extraordinary resource, courage, 
and daring while harrying the coast of Spain. 
On one occasion he actually engaged in broad 
daylight and by sheer brilliance of seamanship 
and tactics, boarded and captured a frigate greatly 
exceeding his own ship in gun power and manned 
by ten times as many men! Only by thrusting 
the prisoners into the hold, turning some of the 
guns on to them, and stationing a man with a 
lighted match by each gun was he able to bring 
the prize into port. His cruise was brought to 
a conclusion when he met three French ships of 
the line, and even then he managed to maintain 
an action against them for several hours. During 
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1805 in a new frigate, the “ Pallas,” he further 
harried the coasts of Spain and France, and his 
adventures during this period read like one of 
Marryat’s tales. Unfortunately, he was not only 
fertile of resource, but also very outspoken, and 
his criticisms of the Admiralty were not calculated 
to make the Sea Lords regard him with favour. 
Concerned in an action with fire ships against the 
French Fleet, when he believed that the greater 
part of that fleet might have been destroyed 
had the British Admiral, Lord Gambier, been 
bolder, Cochrane was so outspokenly critical 
of his actions as to become partially disgraced. 
His temporary ruin was completed when he was 
prosecuted and found guilty of a plot to defraud 
the Stock Exchange by arranging for false news 
to be brought from France. It is, to say the 
least, doutful whether he was, in fact, implicated, 
but as a result of the trial he was totally disgraced, 
his name was struck off the Navy List, and from 
the Roll of the Bath, and his banner was flung 
out of King Henry VII’s Chapel. 

Debarred from serving his own country, he 
accepted in 1818 the command of the Navy of 
Chile, then rebelling against Spanish domination. 
His exploits in the following years were amazing. 
He had only a few ill-equipped frigates, but dis- 
daining defence he actually attacked the Spanish 
Fleet. He captured Valdivia, despite the presence 
of the enemy fleet, attacking a line of three forts 
so impetuously by land and sea that the defenders 
were chased through each in succession. Eventu- 
ally, he made Chilean waters unsafe for Spain, 
and its fleet was forced to return to Europe. 
Next, he entered the service of Brazil, and with 
a single warship and a few fire ships blockaded 
seventeen warships and seventy transports at 
Bahia. Growing at last tired of that inactivity, 
he dared to enter the port, chased the warships 





® “ Dictionary of National ye “* Newton's Journal.” 
1836, Vol. VIII, page 404; 1837, Vol. IX, page 217; 1841, 
Vol. XVIII, page 313; Vol. XXI, page 477. Mechanic's 
Magazine, Vol. XX XIX, page 269; Vol. XLI, page 351. 





out, and captured all the transports and much 
stores ! 

Such was Lord Cochrane, who became Earl of 
Dundonald in 1831, a man of so impetuous a 
character that fierce controversy was bound to 
rage around him. Fertile of expedients which 
served him well in war, downright in statement, 
and careless whom he hurt by his opinions, his 
brilliance made many placed over him his enemies 
by fear or jealousy. He lies buried in Westminster 
Abbey, his disgraces revoked, and the wrongs done 
him redressed. 

It is natural that in the patent specifications 
of such a man there should be a smack of the sea. 
His first patents, the schemes for some of which 
were worked out while he was imprisoned in 
connection with the Stock Exchange frauds, 
were connected with the lighting of cities, towns, 
and villages, and the purifying of oil of tar. They 
are well known. He does not appear to have 
given much attention to rotary engines until 
some years later, when by reason of his reinstate- 
ment in the Navy List he had returned to this 
country. The first specification was enrolled in 
1830, and was followed by several others dealing 
with the same subject. The device, of which he 
entertained high hopes for thirty years or so, 
consisted, as shown in Fig. 44, of an excentric 
drum A through a slot in which there projected 
a blade B mounted on an axle concentric with 
the cylinder. The steam entered by a port C 
and was led through a pagsage in the blade to 
the chamber outside the excentric, being exhausted 
therefrom through a passage D and ports E. The 
claim was exclusively for the employment of 
“an inclosed lunate or crescent-shaped space 
or annular channel, which is formed by means of 
two cylinders of unequal diameters the one placed 
excentrically within the other with their peripheries 
in contact at one part .. . and a piston . . . sliding 
or protruding outwards from the interior or small 
cylinder.” Like Trotter’s, the machine can be 
regarded either as an “Excentric” or a 
“Crescent ’”’ rotary. 

Dundonald published a circular a year or two 
later which described the engine in terms that 
the Mechanics’ Magazine, which seems to have 
borne a grudge against the Earl, referred to as 
** economiastic.”” The document concluded: “... 
In truth, from the result of numerous trials 
during two years’ experience, it may be affirmed 
that this engine is constructed in such a manner 
as to render it equally perfect and efficient as the 
best reciprocating engine.’”’ According to the 
Earl, it would not occupy one-sixth part of the 
space required for the reciprocating engine, and 
could be placed so low in a vessel as to be quite 
out of reach of gunshot; the engine could, with 
equal aptitude, be constructed to propel the largest 
vessel or the smallest boat, to pump ship, weigh 
the anchor, embark or discharge the cargo, and 
perform the most laborious duties of a crew. 

In 1833 it was suggested that the engine might 
be used for the propulsion of a ship in a most 
ingenious manner. Quicksilver was to be carried 
in two tanks, one on each side of the ship and 
communicating with one another by a cross con- 
nection. Pipes from the spaces above the quick- 
silver in each tank were to be led to the branches 
of a rotary engine, which, as the ship rolled, would 
be driven by the movement to and fro of the air 
displaced from the tanks. In 1837 several modifica- 
tions of the engine were patented, one of which 
was similar to that already illustrated, but with 
two blades instead of one, and another had two 
blades hinged to a moving cylinder and bearing 
against a stationary excentric. 

Dealing with the application of the engine to 
locomotives, Dundonald suggested placing the 
weighty parts near the ground, “.. . and also in case 
of running off the rails...when travelling at 
great speed, that the under part of the boiler and 
weighty and lowest part of the machinery or 
apparatus (which must come in contact with the 
ground) shall be adapted to slide along the ground 
in the manner of a sledge, whereby the engine 
will be preserved from overturning and the friction 
of sliding on the ground will bring it quietly to 
rest, together with all the train of carriages which 
are drawn after the engine without any shock 
or violence....’ The Earl of Dundonald, it 
is to be feared, was not at his best and most 
sensible when he had lost his sea legs ! 

In 1844 he applied for an extension by fourteen 
years of his original patent under a Privy Council 
Act, which was, it appears, introduced largely at 
his instance. To support the application, a Mr. 
Henton, engineer, was introduced, who said he 
considered the engine to be “the most valuable 
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improvement in machinery which had _ been 
projected for the last forty years.’’ About this 
business the Mechanics’ Magazine rudely comments 
in a footnote that the reader will not be surprised 
his lordship had been the first to avail himself 
of the Act. “ As little will it surprise anyone who 
is acquainted with the merits of rotary engines 
in general and Lord Dundonald’s in particular 
that there should have been no opposition to 
‘his lordship’s application,” and adds: “May we 
ask who this Mr. Henton is? Who ever heard 
of him before ? Could nobody be found to give 
evidence for his lordship who was known to and 
looked up to by the public as an authority in 
such matters? Where were the Maudslays, the 
Fields, the Seawards, the Rennies, the Millers ? ” 
Few records exist as to what use was made of 
Dundonald’s engine. It was twice mentioned 
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in the discussion of Stephenson’s paper before 
the Institution of Mechanical Engineers, ‘‘ On 
the Fallacy of the Rotary Engine.” A Mr. Henry 
Robinson mentioned that the Government had 
had an engine working at Portsmouth Dockyard 
for seven years, and Stephenson himself declared 
that on one occasion he was invited to see an 
engine tried on the Liverpool and Manchester 
Railway ; but he refused to go, because he was 
convinced a failure would result ; and so it was— 
for the engine couid not be made to draw a train 
of empty carriages. 

1835/6651: Thomas John Hamilton, Earl of 
Orkney, and John Eastern—The patent taken 
out by these gentlemen in 1835 is interesting, as 
a rotary machine was to be used for propelling 
a ship. The arrangement is shown in Fig. 45, 
from which the general idea will at once be under- 
stood. Each “ propeller” consisted of a single 
diametral blade A projecting at each end through 
an excentric drum. To compensate for the effect 
of the excentricity, the drum was to be made in 
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two parts, one closely encircling the other, so 
that the two could move relatively. These 
‘* propellers ’’ were to be situated at the stern 
of the ship, were to have vertical axles, and were 
to draw water from the sides. 


1836/7224/7233 : John Yule and Timothy 


Hackworth—These two inventors independently 
patented much the same machine in 1836. It 
consisted of a plain excentric with a single sliding 
abutment. Hackworth intended the abutment to 


or by a steel spring. Yule suggested several 
different shapes for the rotor. 

1840/8482: Elijah Galloway.—During at least the 
first half of the nineteenth century the attraction 
of the rotary engine must have been remarkably 
strong. “Elijah Galloway, to judge from his 
“Steam Engine,”’ was as well aware of the defects 
of the rotary as any engineer of his generation. 
Yet he, like J. Scott Russell and others who spoke 
and wrote of the defects of rotaries, was unable to 
resist the urge to invent them. Six years after the 
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date quoted at the head of this paragraph he 
patented a rudimentary form of internal gear 
pump which appears to be a progenitor. The 
present machine is not unlike that proposed by 
Trotter in 1805, as Galloway himself mentions in his 
specification. A cylinder A (Fig. 46) was mounted 
on a rotating shaft and bore an inwardly projecting 
radial blade B. The latter was fixed at its inner 
end to a drum fastened to and concentric with 
the cylinder. An excentric drum C was situated 
between the cylinder and drum, and the radial 
















be pressed against the excentric by steam pressure 


blade projected through a slot in it. As is shown 
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cross-hatched in the drawing, Fig. 46, there 
were two such excentrics extending axially 
outwards on each side from a central thick disc-like 
member D. The whole of this excentric assembly 
rested by its own weight on the bottoms 
of two sets of drum and cylinder assemblies A 
fitting over it on each side and carried on the 
main through axle of the machine. Two wheels 
E, one on each side of the disc, restrained 
the excentric from moving sideways. The ends 
of the cylinder assemblies bore up against the 












central disc D. One of these assemblies was fixed 
to the shaft, but the other was keyed to it and able 
to slide. The whole affair was surrounded by a 
fixed outer case and by tightening up the shaft pack- 
ing at one end the loose cylinder was thrust axially 
up against the disc, which, being loose on the shaft, 
was thrust against the other cylinder, thus tighten- 
ing the joints against leakage. In addition, steam 
was admitted to the whole space within the outer 
casing around the cylinders, and thus also forced 
them up towards the disc. This steam was 
admitted to the working chamber through a port F 
in the outer cylinder just behind the radial blade 
and gained access to the space within the excentric, 
vid channels cut in the face of the blade. Exhaust 
took place through a similar port G in front of the 
blade on the inner drum and the steam flowed 
away through a passage around the axle. There 
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was, it will be noted, a ring of packing at this 
point. At first sight it appears that there is bound 
to be considerable leakage at the lines of contact 
of the excentric with the cylinder and the drum, 
and that, indeed, the excentric might be lifted. 
In fact, however, examination shows that steam 
pressure is always exerted to hold it down, what- 
ever the angular position of the blade. The device 
is precisely the same in principle as Lamb’s engine, 
about to be described, with the difference that the 
cylinder revolves about its own axis instead of the 
excentric about the cylinder’s axis. 

1842/9321 : John Lamb.—In his patent specifi- 
cation, enrolled in April, 1842, John Lamb, a 
machinist, of Kidderminster, describes two interest- 
ing excentric engines. The first—Fig. 47—is 
of the kind which has an abutment fixed radially 
to the cylinder and sliding in a slot in the excentric. 
Lamb formed the excentric as a drum with a 
clearance slot to take the abutment, and he placed 
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the steam and exhaust ports at the end of the 
cylinder and left the corresponding end of the 
drum open. A wall extending axially beyond the 
end of the cylinder divided the steam and exhaust 
ports and formed a continuation of the abutment. 
The arrangement was such, it will be seen, that 
steam was admitted to the interior of the drum 
as well as to the exterior in such a way that, as 
in Trotter’s machine, it was constantly driven 


around. 
As he was a machinist it is natural to find 
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that Lamb was well aware of the importance of 
providing against wear and leakage. The edges 
of the open end of the excentric were to be ground 
to fit the side of the cylinder and a metallic ring 
at one end of the engine was pressed inwards by 
set screws to force the rotor across into contact 
at the other end. The set screws provided a 
means for taking up the wear. Wear at the outer 
face of the excentrie and of the cylinder walls 
was provided for. By means of a right and left- 
hand screw mechanism A operating wedge pieces 
within the axle the whole axle of the excentri¢ 
could be shifted outwards. A screwed cap at 





the end of the cylinder gave access to the screw 


head actuating this device. The rocking piece 
M was designed to seal against leakage past the 
end of the rotor. 

The second machine (Fig. 48) included in the 
specification was intended to provide for compound 
use of the steam. The abutment is fixed radially 
to the cylinder and carries two fixed concentric 
drums AandB. Excentric rotor drums C and D 
encircle and turn about each of these drums and 
the two excentrics are coaxial. Steam is again. 
admitted within and without each drum and the 
exhaust from the inner chamber was to be led to 
the larger chambers about the outer excentric. 

(To be continued) 








The Modernisation 


No. I 


| Ey the first decade of this century a Staffordshire 
roll founder, Mr. H. B. Toy, attracted by a 
prosperous and growing steel industry on the 
North-East Coast, decided to open a roll foundry 
close to Middlesbrough for the manufacture of 
cast iron chilled and grain rolls. He was joined 
in the early days of the enterprise by a local steel 
works manager, Mr. J. Law-Smith. The site 
secured, approximately 7 acres in area, already 
contained a number of comparatively new steel 
buildings suitable for the purpose required. It 
was bounded on the eastern side by the main road 
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from Stockton to Haverton Hill, and on the western 
side by a branch of the London and North-Eastern 
Railway, giving convenient rail access to the works. 


OrictInaL LAy-ouT 


On this ground and using the original buildings 
as a nucleus, the British Chilled Roll and Engineer- 
ing Company, as the firm was styled, completed 
its foundry building, stores, and offices. The 
lay-out of the original roll foundry is shown in an 
accompanying engraving. 

The main foun buildings consisted of three 
parallel bays, each about 400ft. long and 50ft. 
wide, with the length disposed approximately 
north and south. The moulding and casting of 
the rolls was done at the south end of the centre 
bay. The roll-turning lathes and other machines 
were situated in the north end of the same bay. 
The western bay was devoted to core stoves, light 
iron castings, fettling, &c., and at a later date 
a small Heroult furnace was installed for the pro- 
duction of steel . The eastern bay con- 
tained three air furnaces for melting iron and 
storage space for moulding sand, bricks, &c. 
The chimneys for the air furnaces all rose through 
the roof in the eastern bay, and it was therefore 
impossible to install cranes in it. The middle 
and western bays were both equipped with cranes 
of capacities ranging from 10 to 40 tons. 

At the south end of the site there was a range 
of buildings, comprising the administrative offices 


of a Roll Foundry 


and time house, garages, bicycle stores, a timber- 
built canteen, and a brick-built general store 
and laboratory with a pattern shop above. The 
areas occupied by these various buildings were : 
Foundry buildings proper, 69,000 square feet ; 
administrative offices, 1650 square feet. 


TRANSFER OF THE UNDERTAKING 


For a quarter of a century the company enjoyed 


increased area for moulding, &c., thus given is 
26,000 square feet. A new machine shop has 
been erected on the western border of the site 
close to the branch line and has an area of 11,000 
square feet. The total addition, therefore, to the 
working floor area is 48,000 square feet, so that, 
in effect, the size of the works has been nearly 
doubled. The old administrative offices had a 
floor area of 1650 square feet, whereas the new 
offices, including the time house, have 3700 square 
feet. The added pattern store accommodation 
has an area of 7020 square feet. 


New Boriupines 


Steel Melting Shop.—The steel building has a 
width between the crane rails of 56ft., and a 
height from floor to crane rails of 28ft. It has a 
total length of 150ft., and is equipped with a 
25-ton overhead crane, supplied by. Babcock and 
Wilcox, Ltd., which is equipped with an auxiliary 
hoist of 5 tons capacity. The major part of the 
melting shop is provided with large stretches of 
glass in the roof, and both gable ends, above a 
14ft. level, are completely glazed. A part of the 
roof immediately above the melting furnace is 
unglazed and is provided with two Robertson 
ventilators for the effective discharge of fumes. 

At the north end of the melting shop a doorway 
is provided, through which enters a narrow-gauge 
track, terminating in a 5-ton weighbridge inside 
the shop. As ground in this part of the works 
was not considered solid enough to carry loads 
exceeding 1 ton per square foot, the stanchion 
bases of the building were constructed in the form 





considerable prosperity, being very favourably 





situated to supply the rolls required by the rapidly 
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PLAN OF ORIGINAL WORKS 


expanding steel works in the Middlesbrough 
district and elsewhere. 

In the early part of 1936 the whole of the plant, 
the goodwill and assets of the business were 
purchased by the Davy and United Engineering 
Company, Ltd., Sheffield, formerly Davy Brothers, 
Ltd. That company had recently become asso- 
ciated with the United Engineering and Foundry 
Company, Pittsburgh, Pa., U.S.A., and it was 
felt that if it were to maintain its leading place 
in this country as a manufacturer of rolling mill 
plant and accessories it was essential that it should 
also be in a position to supply rolls in every way 
equal to those being produced in the United 
States and capable of meeting the rigid demands 
of modern high-speed mills. The roll foundry 
was therefore formed as a subsidiary company 
to the Sheffield firm under the style of Davy and 
United Roll Foundry, Ltd. 


MopDERNISATION AND EXTENSION 


A bold. policy of extension and modernisation 
was decided upon. The second line engraving 
shows the plan of the works after the reconstruc- 
tion was completed. A new melting shop has 
been erected on the eastern side of the new foundry 
buildings, to house the steel melting unit. This 
addition has an area of 11,000 square feet. The 
old foundry buildings have been extended north- 
wards by 120ft., and have been further enlarged 





by an additional bay on the north-west end. The 
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The ladle pit, which is 16ft. deep, extends to 
below tide level in the nearby River Tees, and had, 
therefore, to be constructed in waterproof concrete 
and lined so as to prevent any possibility of the 
concrete being cracked through an accidental 
break-out of hot metal. The transformer house 
is made of reinforced concrete designed to form a 
part of the melting shop structure, and one of the 
main stanchions of the steel building rests on its 
roof. This expedient enabled a completely sealed 
transformer house to be erected and made it 
possible to employ a forced ventilation system 
with filtered air. The concrete construction work 
was carried out by Holst and Co. 

Bay Extensions. 
bay extensions a departure was made from the 
old system of construction and the north light type 
of roof was adopted. The existing crane rails 
dictated the width and height of the new exten- 
sions, but these dimensions were considered quite 
reasonably convenient. This extension of 120ft. 
northwards brought the works right up to their 
northern boundary, and, as additional space for 
moulding light castings was considered necessary, 
a new bay was added to the west of the extension. 
This bay was provided with a 5-ton crane track 
and was also planned with a north light roof. The 
steelwork in the extension was made much more 
robust than that of the old existing buildings. 

New Machine Shop.—tThis shop has a length of 
150ft. and a width of 68ft. The crane gantry was 
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made strong enough to carry, if necessary, two 
40-ton cranes, but at the outset only one was 
installed. This crane, supplied by Joseph Adamson 
and Sons, has one 40-ton hoist. The greater pro- 
portion of the west wall and the two gable ends of 
the machine shop are glazed and the roof is of 
north light construction. 

Pattern Store—A large new steel pattern store 
was constructed at, the south end of the works, 
adjacent to the administrative offices. The build- 
ing has two floors, the upper one being reached by 
means of a broad steel ladderway of very easy 
gradient. A subsidiary single-storey pattern 
store for those patterns which are in daily use was 
constructed between the new electric furnace 
melting shop and the eastern boundary of the site. 
The steelwork for all the above-mentioned build- 
ings was carried out by Dorman, Long and Co., 
Ltd. 

Time House and Washery.—The new time house 
at the main gates of the works has incorporated in 
it a washery so that the men might have up-to-date 
facilities for washing themselves before going home 
in the evening. The time house itself has three of 





concrete and forms a conspicuous landmark on the 
site. The bunker is circular, about 18ft. in dia- 
meter, and 40ft. high, and is supported on eight 
reinforced concrete piers from a foundation raft 
at ground level. Brick panels are inserted between 
the piers to form a machinery house below the 
bunker. Three outlets are provided at the bottom 
of the bunker, so that if in future it is found desir- 
able all three air furnaces may be served from the 
one supply. At the present time only the largest 
of the three is connected. 

The fuel is fed at a uniform rate from the bottom 
of the bunker by means of a rotating feeder device 
into a Venturi pipe, where it is picked up by the 
carrier air. The primary air fan supplying this 
pipe is mounted just below the feeding device. 
From this point the fuel, with the carrying air, 
rises steeply through a 9in. main into the furnace 
bay, which it crosses at the level of the Warren 
trusses. From this level the main drops to the 
firing end of the furnace and ends in a breeches 
piece connecting with two burners. A secondary 
air fan is installed close to the burners, and delivers 
air into the breeches piece through a regulating 





wearing quality the electric furnace stood supreme. 
It was decided, therefore, to install a modern 
electric furnace with a maximum capacity up to 
18-20 tons. 

The 5-ton weighbridge mentioned previously is 
used to control the weights of the various classes 
of scrap and alloy charged into the furnace. A 
space is provided on the floor between the weigh- 
bridge and the furnace for the charging basket to 
stand whilst it is being loaded. In the same 
vicinity there is a concrete former for the building 
of furnace roofs. A spare roof will always be 
carried on this former ready for use. 

The furnace is installed in the new steel building 
referred to above, situated on the east side of the 
old foundry buildings, and is equipped with a 
Parsons transformer of 3000 kVA capacity. 
Current at 11,000 volts is brought to a switch 
house at the extreme north-east corner of the works 
site. Here are installed the North-Eastern Electric 
Supply Company’s switchgear and a Crompton- 
Parkinson switch feeding the new 14-ton furnace. 
This switch is arranged for electrical operation from 
the furnace controlroom. In the transformer house 
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its four walls completely glazed from a height of 
3ft. upwards, which gives the timekeeper an unin- 
terrupted view of all persons entering or leaving 
the works and making use of the washery. The 
architecture of the time house and washery is 
modern and an artistic effect is produced by 
mounting on the face most visible from the main 
road a mains operated synchronous clock with 
white hands and figures. No dial face is used, the 
hand and figures having, as a background, the red 
brick of.the wall. The firm’s name is displayed in 
white letters on the same wall and the whole is 
floodlit after nightfall. 


Arr FuRNACES 


Of the old air furnaces the smallest, of about 
10 tons capacity, was fired with fuel oil; the 
second, of about 15 tons capacity, was fired with 
pulverised coal on the unit system ; and the third 
and largest, of about 25 tons capacity, was fired 
with solid fuel on a grate. The 15-ton furnace was 
considered to function sufficiently well on its 
existing pulverised coal firing equipment to be left 
unaltered, but it was decided to convert the 
largest furnace to the most modern system of 
pulverised coal . Various schemes were 
examined and it was finally decided that the most 
efficient plan was to purchase the fuel ready 
pulverised from a known and invariable source, 
to store it in a large bunker containing about 130 
tons, and to distribute it from this bunker to such 
furnaces as might be equipped for pulverised fuel 
burning. 

The fuel bunker was constructed of reinforced 
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PLAN OF RECONSTRUCTED WORKS 


valve, so that the correct proportion of air for com- 
bustion may be exactly controlled. 

Fuel is brought into the works in 15-ton tank 
wagons and is blown into the storage bunker by 
compressed air. Three rows of electrical indicators 
are installed in the bunker at different levels, four 
indicators in each row, and the level of the fuel in 
the bunker is indicated on recording panels, both 
in the bunker chamber and at the furnace, by the 
appearance or occulation of coloured lights. 

It was found necessary to make certain changes 
in the furnace itself, and a new brick chimney was 
constructed to replace the existing brick-lined steel 
structure, which had developed dangerous defects. 
The new brick chimney, however, was made only 
half the height of the old one. It is anticipated 
that the fuel consumption will be reduced by 50 per 
cent., or more by the improvements that have been 
installed. The equipment for the large air furnace 
was supplied by the~ Standard Pulverised Fuel 
Company. q 


Street Mettrina PLant 


For many years a small Heroult furnace has been 
in operation, and this unit enabled the company to 
develop an important connection in steel castings 
of up to 2-3 tons weight, but it was realised that 
additional melting capacity was essential if the 
requirements of the parent company were to be 
met, apart also from a rapidly developing market 
for steel rolls. The rival claims of the open-hearth 
furnace as compared with the electric furnace were 
thoroughly investigated, and the conclusion was 
reached that for rolls of exceptional strength and 





are situated the pumps, accumulators, and suction 
tanks, which actuate the hydraulic roof lifting, 
tilting, and electrode control apparatus of the 
furnace.. The instruments for all these controls 
are assembled on two instrument boards in a control 
room forming a part of the transformer house, so 
arranged that the furnace is clearly visible to the 
operator when at the controls. The transformer 
house is ‘provided with forced ventilation. A 
filtering and fan chamber is situated on the roof 
of the house and is connected to a downcoming 
air duct formed in the walls of the building which 
leads to a distributing duct arranged under the 
whole of the floor area covered by the transformer. 


Erco-Herovutt ELEctrRIic FURNACE 


The furnace is a three-phase arc furnace of 
10-14 tons nominal capacity, of the removable 
roof type, supplied by the Electric Furnace Com- 
pany, Ltd., of London. Roof raising, furnace 
tilting, and electrode control are all hydraulically 
operated. This type was selected because of the 
following advantages :—({1) The removable roof 
enables the furnace to be charged in a single 
operation by a charging basket of the requisite 
capacity, thus considerably reducing the idle time 
of the furnace ; (2) roof raising is carried out by 
means of a hydraulic cylinder attached to the side of 
the furnace; this method reduces the cost of founda- 
tions ; (3) the roof is supported at three points 
on a lifting arm, thus permitting expansion and.a 
certain amount of distortion; one point nearest 
to the cylinder is lifted first so that a lever action 
is obtained, which considerably assists the lifting 
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operation if the roof has stuck; (4) roof raising 
and tilting operations are each controlled by a 
hydraulic valve giving smooth control from stand- 
still to maximum speed ; (5) the electrode control, 
being hydraulically operated, is dynamic as 
opposed to static ; if the electrodes are electrically 
controlled the operating motor has to accelerate 
from standstill to full speed for each movement of 
the clectrode which takes place; (6) door arch, 
electrode holders, and coolers are all water cooled 
from the town’s water supply, but provision has 
been made for conversion to a closed cooling system 
if required at a later date. 


FuRNACE CoNTROL 


The electrode control is of the Armas “ Efco ” 
type, which has been installed on a very large 
number of furnaces, both in this country and 
abroad. Provision is made on the control panel for 
hand or automatic control, and regulators are also 
provided so that under automatic working the load 





can be held at any predetermined figure from one 
fifth up to the full load of 3000 kVA. The operating 
fluid is water, with a percentage of soluble oil fed 
from an air-loaded accumulator supplied from a 
small rotary pump. A second rotary pump of the 
Mirrlees ‘‘ Imo ” type supplies the pressure for the 
roof raising and tilting operations. These pumps, 
with the accumulator and a combined suction tank, 
are installed in a pump room adjoining the trans- 
former house. 

The hydraulic control panel is mounted in the 
control room adjoining the high-tension control 
panel, from which point the main H.V. circuit 
breaker in the switch house is controlled, and also 
the motor-operated tap-changing equipment in 
the transformer. This panel also contains the H.V. 
ammeter, voltmeter, and integrating watt-hour 
meter. The L.V. instruments, ammeters, volt- 
meter, and indicating wattmeter are mounted on 
the hydraulic control panel. 

(To be continued) 








Modern Paper-Making Machinery 


THE INSTITUTION OF MECHANICAL ENGINEERS 


Ts ninety-second annual general meeting of 
the Institution of Mechanical Engineers was 
held in London on Friday, February 17th, under 
the presidency of Mr. David E. Roberts. 


ANNUAL MEETING 


Opening the proceedings, the President 
announced that the Council had elected Major- 
General A. E. Davidson as an honorary life member 
of the Institution. Following further routine 
business, the annual report of the Council was then 
presented. 


ANNUAL REPORT OF THE CoUNCIL 


The membership of the Institution at December 
3lst, 1938, numbered 13,229, representing an 
increase of 509 during the year. That increase is 
the greatest recorded in any year since 1923. 
About 66 per cent. of it was accounted for by the 
increase in the number of associate members. The 
statement of accounts shows that the revenue of 
the Institution amounted to £40,238 and its 
expenditure to £39,887. Among the items included 
on the expenditure side is a sum of £136 10s. for 
a coat of arms. Dealing with the various research 
committees set up by the Institution, the report 
states that the Alloys of Steel Research Com- 
mittee established in 1889 has been dissolved, 
further work on the subject having been handed 
over to a committee of the Iron and Steel Institute. 
The Sub-Committee on Carbide Tools of the 
Cutting Tools Research Committee, following the 
presentation of a preliminary report in April, 1938, 
is inquiring into the possibility of obtaining 
accommodation, financial assistance, and material 
for carrying out tests with carbide tools operating 
on various metals. The research on high-duty 
cast irons for general engineering purposes was 
actively continued, and on December 16th, 1938, 
the Committee presented its first report. The Pipe 
Flanges Research Committee also made good pro- 
gress with its work and will present its second 
report on March 31st. A Sub-Committee on 
Refrigeration Charts appointed in July, 1937, is 
preparing, under the chairmanship of Dr. Ezer 
Griffiths, charts on a uniform system in British 
units for the commoner refrigerants, namely, 
ammonia, sulphur dioxide, methyl chloride, 
dichlorodifluoromethane (Freon 12), and carbon 
dioxide. An exploratory Committee on Splined 
and Serrated Shafts and Hubs has been set up 
under the chairmanship of Dr. H. J. Gough to 
consider the desirability of inaugurating a research 
into the strength and other mechanical properties 
of such shafts and hubs. The Welding Research 
Committee has drafted its third report and, in 
addition, a paper on the resistance of welds to 
impact has been prepared. (Co-operation in 
research work between the Institution and the 
Institution of Civil Engineers was promoted by a 
joint meeting of the main research committees of 
the two bodies. It was agreed that there should be 
a certain interchange of representatives with a 
view to preventing overlapping and unnecessary 
duplication of effort and to attaining concerted 
action in subjects of common interest. 

Major P. J. Cowan having addressed the meeting 
briefly with the object of eliciting further support 
for the’ Benevolent Fund, Mr. David E. Roberts 





proceeded to the induction of Mr. E. Bruce Ball 
into the chair as President. Mr. Ball, in a few 
fitting words, acknowledged the honour which had 
been done him and thereafter General A. E. 
Davidson proposed and Major Gregson seconded a 
vote of thanks to Mr. Roberts for his exertions on 
behalf of the Institution during his year of office. 
Acknowledging the vote, Mr. Roberts incidentally 
mentioned that the Council had agreed to nominate 
Mr. J. E. Montgomrey, the Acting Secretary, to 
the Secretaryship, vacant by reason of the retire- 
ment of General Mowat for reasons of health. 


PAPER-MAKING MACHINERY 


A paper entitled “‘The Modern Paper-making 
Machine,” by W. H. Orr, B.Sc., was then presented 
and discussed. A portion of this paper, dealing 
with the driving of Fourdriniers, will be found 
reprinted elsewhere in this issue. 

Opening the discussion, Mr. L. N. Burt agreed 
with the author that stainless steel strainer plates 
were superior to bronze plates. The wear on the 
slits was probably minimised because much more 
pains were taken in finishing the slits than in 
bronze plates. The author, Mr. Burt continued, 
was evidently quite satisfied with the electric drive 
and there again he was in sympathy with him. It 
would not have been possible to build high-speed 
huge-width machines if the electric drive had not 
been invented He was very interested in the 
author’s reference to the two-wire machine. It 
was suggested that sooner or later three or four- 
wire machines would be finding a place in board 
mills. At first sight that was a tempting proposi- 
tion, because one of the things the mill board or 
box board man was aiming at was to get a board 
which was equally strong either with the run of the 
grain or crossways. He questioned, however, 
whether the cost of the machine and size of the 
building required to house it would be found prac- 
ticable. A point which might usefully be empha- 
sised was the immense quantity of air shifted in 
order to produce a ton of paper. He had seen it 
stated that to make 1 ton of paper between 300 
and 400 tons of air had to be moved. If paper 
machines were going to get bigger, wider, and 
faster, the displacement of air was going to be 
tremendous, and that was where the vacuum 
machine would score. 

Mr. G. W. Shaw discussed projection and pres- 
sure slices, vacuum boxes, wire guides, and cross 
cutters. In connection with the last-named subject 
he mentioned the Lingood automatic cross cutter, 
a device which, he said, was being increasingly used. 
Photo-electric cells were arranged at different parts 
of the machine, so that when the paper broke a 
beam of light made contact with the cell and the 
cross cutter water jet narrowed the sheet at the 
couch. The device very frequently reduced the 
volume of loose paper which had to be cleared 
away from the machine when a break occurred. 
On a slow-running machine making tissues a 
number of photo-electric cells were arranged 
across the paper web, so that if a part of the sheet 
at the back of the machine tore, the cross cutter 
could be operated for a part of the paper width 
only and the remaining paper would continue to 
run through the machine. Following references to 
a number of other details, Mr. Shaw concluded by 





remarking that the widest paper-making machine 
to-day was practically 50 per cent. wider than the 
widest machine at the commencement of the period 
reviewed by the author. Pride ought to be taken 
in the fact that the widest paper-making machine 
in the world was designed and built by English 
engineers and was running in an English paper 
mill. It went a long way to answer some of the 
author’s criticisms on research. Speeds of news- 
print machines had increased from 1000ft. . per 
minute to 1400ft. per minute in Canada and from 
800ft. per minute to over 1200ft. per minute in 
England. He was in entire agreement with Mr. 
Burt on the advantages of the electrical drive, but 
it was incorrect to say that the increasing widths 
and speeds of machines could not have been 
attained with the mechanical drive, because two 
of the large newsprint machines in England, 
running at over 1000ft. per minute, were running 
with steam drives. 

Mr. J. R. Happer, referring to the type of wire 
in use to-day, said that it was only after the wire 
had been running for a certain time that it did its 
best work. He suggested that if the wire could 
be woven as a flat wire instead of a round wire 
and the knuckles could be done away with, it would 
be a great advantage. 

Continuing, he questioned the expense of wire 
changing. In his mill they never stopped the 
machine to change the wire. Having multiple 
wires they could keep one wire going while the 
other was being changed. Referring to felt dryers, 
he said that Mr. Orr had mentioned one which 
dried the felt by blowing hot air against it. He 
wanted to know whether any information could 
be given about the system which worked by 
sucking the air. In blowing against a felt, the felt 
was apt to blow away, whereas if the air was 
sucked through there was a higher efficiency and 
there was also the advantage of being able to con- 
trol the air and carry it outside the machine house. 

Mr. H. C. Randall said he was an engineer 
engaged in designing and building paper machinery. 
He thought that some of the remarks of the author 
and of the speakers had been directed rather too 
much to prophylactics than to root causes. Every 
paper-making engineer would agree that if it were 
not for three main causes there was no reason why 
paper stock should not be put on the machine on 
Monday morning and kept there until the machine 
shut down on Saturday evening. The three causes 
were dirt of various kinds in the paper stock, in 
the pumps, and the device with which the machine 
was fed, and everywhere leading up to the point at 
which the stock was deposited on the wire frame, 
variations in the flow of the stock on to the wire, 
and variations in the speed of the sections of the 
machine. The main thing was to eliminate the 
causes of breaks. The author had referred rather 
slightingly to the papermakers and engineers when 
he said they did not pay enough attention to scien- 
tific and practical research, but a paper machine 
was a very big thing, and it was impossible to carry 
out full-size experiments without the full co-opera- 
tion of the papermaker. However, research was 
going on into the metals from which machine 
glazed: cylinders were made, into the efficiency of 
the rotary vacuum pump, and into many other 
things ; 98 per cent. of the improvements in paper- 
making machines generally had come from America, 
Canada, and Great Britain. 

Mr. T. T. MacIvor said that in dealing with the 
electric drive the author might have referred to 
the fact that as higher and higher speeds were 
demanded, together with greater widths of 
machine, it was found that belt pulleys of sufficient 
size to transmit the necessary powers were reaching 
such high centrifugal stresses as to become unsafe. 
They were therefore driven to use one or other of 
the forms of electric drive for that reason, if for 
no other. In addition, the greater facility of 
adjustment of speeds between sections and of the 
machine as a whole made the electric drive more 
popular with the attendants. Certain accessories 
found to be necessary with the increase of speed 
might also have been mentioned. Above a speed 
of about 800ft. per minute even skilled attendants 
could not lead the paper from section to section 
with certainty—the hand could not move fast 
enough—and the cross cutter, a fine high-pressure 
water jet, was used on the wire at or about the last 
vacuum box to cut a strip of sheet 6in. or 9in. wide. 
From the presses the strip was gripped between 
twin cotton ropes carried on grooved pulleys and 
led to the first drying cylinder, where it was taken 
over by further twin ropes and led over and under 
the remaining cylinders. When the strip was well 
on the cylinders the cross cutting jet was moved 
across the wire, sometimes by electric motor, thus 
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severing the sheet diagonally until the full width 
was passing forward. It was doubtful if speeds in 
excess of 1000ft. per minute could be usefully 
handled. It seemed very unlikely that the Minton 
dryer would have any vogue in countries other than 
those in which there was a great deal of water 
power. Undoubtedly the amount of heat necessary 
to evaporate the water remaining in the sheet on 
entering the dry part was very much less with the 
Minton dryer, but where water power was used for 
the generation of electricity possibly the high 
power required to drive the vacuum pumps would 
be a less important factor. : 

Mr. R. C. Mortimer said there was a statement in 
the paper dealing with the Harland drive that the 
alternator which formed the master speed references 
for the drive was usually driven from the first 
dryer. Actual installations of that character had 
been made, but they suffered from the disadvan- 
tage that if the dryer was shut down the remaining 
sections came out of interlock. A more common 
arrangement was to drive the master alternator, 
which was the true speed reference of the drive, 
by a secondary motor which was fed from the same 
supply as the remaining motors on the drive. 
The individual sections of a paper machine drive 
ran mechanically connected only by a sheet of 
paper which in its early stages was very weak. 
The mechanical characteristics of the sections of a 
paper machine differed enormously. The kinetic 
energy of the dryer section might at times amount 
to as much as forty times that of the press section. 
The differential regulator functioned by virtue of 
a deviation in speed from the desired speed. The 
actual functioning was in the form of an oscillation, 
by which the speed error was greatly reduced in 
amplitude until the correct speed was obtained. 
There was a critical frequency in view of the 
difference in the kinetic energies of the different 
sections of the machine, and that critical frequency 
was different for each section. For that reason 
individual consideration had to be given to the 
control of every section. The point to note was 
that the heavy sections would obviously have a 
much longer period of oscillation and a much lower 
damping-out rate than the light sections. In other 
words, the peak divergence in speed for the heavy 
sections and light sections would not coincide. For 
that reason the statement in the paper that sections 
could be controlled to a very small fraction of 
| per cent. in speed was not really a true criterion 
of the purpose of the drive. The true criterion was 
undoubtedly that the summation of the errors of 
any two adjacent sections must be as small as 
possible as measured on the change of the length of 
paper bétween the two adjacent sections. 

Mr. W. J. Mason said in the illustrations of the 
electrical drive the author had given one D.C. 
drive and one A.C. drive, and the draw regulator 
speed control devices were of different construc- 
tion. In one case a mechanical gear differential 
was used for comparing two speeds, and in the 
other a semi-electrical differential. He then 
described a drive using a pure eléctrical differential. 
The differential was an ordinary induction motor ; 
the master frequency was fed into the stator and 
the second frequency into the rotor, and when the 
frequencies were in opposition there was no move- 
ment, but when there was any change of speed the 
rotor moved. That ent had a number of 
advantages over the er arrangement. The 
draw regulator, which was a fairly sensitive piece 
of apparatus, was taken right away from the 
humid heat conditions at the back of the paper 
mavhine, and could be constructed with a small 
moving mass, giving a very rapid response to any 
change. 

Mr. W. H. Orr, replying ‘to the discussion, said 
that the electric drive was now fairly standard, 
and, he thought, definitely more economical. 
There were, he believed, four-wire machines 
actually running to-day. He had, at any rate, 
seen a sample of paper made from a three-wire 
machine, and it was impossible to tear it unless 
it was cut with the finger nail to start the tear. 
Mr. Shaw had mentioned many new devices, 
some of which were very interesting, and more 
might be heard of them im the near future. He 
was aware of the electric wire guide, but thought 
its chief application was in the newsprint trade, 
Actually in slower machines the problem of the 
wire guide did not arise because the ordinary 
mechanical guide seemed to function very satis- 
factorily. Mr. Happer had sponsored numerous 
new ideas in the paper trade, and in the 
course of his remarks had mentioned a suction 
roll installed in 1898. Actually in 1828 a suction 
roll had been installed at Dickinson’s mill. Mr. 
Randall had raised the question of dirt. He agreed 





that dirt was the cause of a great many of the 
troubles which occurred, but in papermaking there 
were so many compromises that even if dirt was 
removed there would still be more troubles. On 
the question of research, he blamed himself as 
much as the engineers. To do much they would 
need a paper machine, but a paper machine was a 
very big thing and it would be very difficult to get 
one. Perhaps one day they would club together 
to pay for one and put it in some research labo- 
ratory. He was in agreement with Mr. Maclvor 
on the driving of high-speed machines. The electric 





drive was certainly a big improvement. In his 
paper he had mentioned the threading of the paper 
from the dryers through the calendar by means of 
compressed air. As Mr. Maclvor had said, it was 
also threaded from the couch roll to the first press 
in the high-speed machines and carried through 
the drying machine on a carrier because it was 
impossible for any man to feed it at the speed at 
which the machine was working. The maximum 
speed at which a man could feed paper was about 
800ft. per minute. The reason he had not referred to 
the drive mentioned by Mr. Mason was lack of space. 








The British Industries Fair at Birmingham 


SOME NEW DEVICES, MACHINES, AND DEVELOPMENTS. 


No. 


I 


(Continued from page 224, February 17th) 


- the following article we continue our account 

of the exhibits at the British Industries Fair at 
Birmingham, which opened on Monday last, 
February 20th, and will remain open until Friday, 
March 3rd. 

Speaking at the Press visit to the Fair on 
Friday last, February 20th, the Earl of Dudley, 
President of the Engineering and Hardware 
Section, stated that the aim of the organisers was 
to sell in foreign markets the goods displayed, and 
he asked the foreign representatives whether they 
approved of what they had seen. He said that the 
importance of expanding the export market, 
whereby the bill for armaments was to be paid, 
was being realised, and that we must retain markets 
and expand them in the face of unexampled opposi- 
tion from other countries. The right type of goods 
must be made, and they must be sold in the right 
way, and therefore the buyers must be studied and 
befriended. 

Having had an opportunity of inspecting the 
stands, we are confirmed in our view, expressed in 
the introduction to the first article, that the heavy 
engineering industries are not well represented. 
The reason for this state of affairs is well known in 
engineering circles, namely, the necessity of manu- 
facturers showing their products at specialised 
exhibitions, thereby precluding many of them, on 
the score of cost, from exhibiting annually at the 
Fair. In consequence, the representation of the 
oil engine, machine tool and allied branches of 
these industries, for example, is poor. It is there- 
fore a matter of regret that Lord Dudley’s remarks, 
although admirable when taken with regard to the 
lighter industries and the hardware trades, which 
now predominate at the Fair, cannot be applied 
to the engineering section. It is not reasonable 
to suppose that foreign buyers will flock to a miscel- 
laneous series of exhibits such as are on view. In 
this respect we cannot help comparing the facilities 
available for the inspection of thousands of machine 
tools and other engineering products at the Leipzig 
Fair, also held annually, with the random products 
at Castle Bromwich. We are tempted also to 
compare the catering and other facilities for the 
comfort of the foreign buyer unfavourably. 

In spite of the above criticisms, there are 
numerous exhibits which retain an engineering 
interest. Many firms, particularly those situated 
in the Midlands area, exhibit presses, press tools, 
and pressings, and amongst the other engineering 
exhibits there are many new developments and 
devices. Special mention might be made of a 
number of wood-working machines. In continuing 
our series of articles we describe some of these 
products below. Unfortunately, the outdoor 
exhibits of public works and contractors’ machinery 
(which several years ago provided much of interest) 
are practically non-existent, consisting only of 
exhibits of scaffolding, air raid shelters, and so 
forth. 





G. A. Harvey anv Co. (Lonvon), Lr. 


A stand has been taken at the Fair by G. A. 
Harvey and Co. (London), Ltd., of the Greenwich 
Metal Works, London, S.E.7, on which will be 
shown representative examples of its manufactures. 
The exhibits will include steel equipment for works 
and offices, and plant in special materials for use 
in the chemical industries and kindred trades. 
Extensions are now in p at the firm’s works 
for dealing with such products, and the plant 
installed enables all kinds of riveted and electrically 
welded work to be done, such as Class 1 fusion 





welding, combined with X-raying of welded werk 
in plate up to 3in. thick. Heat treatment processes 
can be effected on pieces up to I1ft. square in 
section and 60ft. long, and apparatus is available 
in a modern laboratory for all manner of tests. 

Amongst the exhibits on the stand, of particular 
interest to all concerned with heat transfer problems 
are “ Harco Tapergil” gilled tubes, displayed in 
lengths of various diameters and pitch of gills. 
This type of gilled tube is made of mild steel and 
the gilling operation is performed at a high tem- 
perature, giving, it is claimed, advantages over the 
method whereby the ordinary gill is wound on the 
tube cold. The gill has no crimp and it is twice as 
thick at the bottom as at the outside edge, since 
the cross section of the strip used is tapered. The 
strip is wound on the tube at a cherry-red tempera- 
ture and in cooling shrinks tightly on to the tube. 
We are informed that the contact thereby obtained 
is perfect and that the rate of heat transfer is 
about 25 per cent. greater than for a crimped gill 
tube. These tubes can be manufactured from lin. 
to 4}in. outside tube diameter, with gills jin. to 
l}in. deep, varying in pitch from fourteen to forty- 
eight gills per foot, according to the diameter of the 
tube, in lengths up to 22ft. 


THE INCANDESCENT HEAT AND ASSOCIATED 
CoMPANIES 

A large industrial heat engineering exhibit 
is to be found on the stand taken at the Fair 
by the four companies comprising the “ Incan- 
descent ” group, namely, the Incandescent Heat 
Company, Ltd., of Cornwall Road, Smethwick, 
Birmingham, and its associates, the Selas Gas 
and Engineering Company, Ltd., Metalectric 
Furnaces, Ltd., and Controlled Heat and Air, 
Ltd. By this grouping of activities the combined 
resources of a number of mechanical, gas and 
electric furnace engineers and metallurgists are 
available for the design and application of furnaces 
and combustion equipment. 

An exhibit of the Incandescent Heat Company, 
Ltd., is a small salt bath, of which a photograph 
is reproduced in the engraving, Fig. 13 here- 
with. It is representative of much larger installa- 
tions completed during the past year for various 
firms engaged in the production of light alloy 
sheet, sections, and component pressings for the 
aircraft industry. The unit illustrated has a 
bath 5ft. long, 2ft. wide, and 2ft. 6in. deep. It 
is single-stage fired and automatically controlled 
with regard to temperature. As can be clearly 
seen, the covers are counterbalanced and mechanic- 
ally operated by means of levers and hand wheels. 

For bright annealing ferrous and non-ferrous 
wire and strip in coil form there is shown a 
cylindrical Incandescent-Lee Wilson bell furnace, 
designed for gas firing on the Lee-Wilson vertical 
radiant tube principle. It is operated in conjunc- 
tion with three or four bases upon which are placed 
the charges. The charges are surrounded by 
inner covers, of low thermal capacity, which are 
filled with gas, thus protecting the work under 
treatment from oxidation and discoloration. 
Advantages claimed for this furnace include the 
production of bright annealed wire without costly 
cleaning and pickling processes, and automatic 
control of the temperature of the charge throughout 
the heating and cooling cycle, thereby securing 
economy in operation. 

For general heat-treatment operations up to 
1200 deg. Cent. a recuperative gas-fired furnace 
is exhibited. It has chamber dimensions 2ft. by 
lft. 4in. by lft., and is fired by town’s gas under 
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natural draught. One of the chief features in 
the design is that an impenetrable gas screen is 
formed across the doorway, so that when the door 
is open there is no influx of cold air. It is claimed 
that a live hearth, affording good heat input 
to all faces of the work under treatment is a direct 
result of the controll:d combustion taking place 
beneath the hearth. 

Finally, there is shown a new furnace, manu- 
factured under licence from the Gas Light and 
Coke Company, for rapidly hardening carbon and 





suitable for the treatment of duralumin and 
light alloy rivets and other small pressings and 
components. The design consists of a welded 
mild steel casing, lined with refractory blocks 
forming combustion and heating chambers. A 
cast iron ring, in which the pot is suspended, 
forms the furnace top plate. The pot is made from 
welded steel plate with a flat bottom and a thick 
suspension flange at the top. Spent gases are led 
off by a flue with an adjustable damper. 
Normally, the burner, of the firm’s interlocking 








Fic. 13—GAS-FirREeD SALT BATH—INCANDESCENT 


high-speed steels, such as the products of a tool- 
room. About nine months ago the manufacture 
of this furnace was started and since that time a 
number has been installed both in this country 
and abroad. The furnace is operated by a single 
valve control and is said to maintain a protective 
atmosphere for the tools under treatment, eliminat- 
ing decarburisation, blistering, pitting, grain 
growth, and other difficulties associated with 
tool hardening. Two chambers are provided— 
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Fic. 15—SALT POT FURNACE—INCANDESCENT 


an upper or preheating chamber maintained at a 
temperature of 800 deg. Cent. by the waste heat 
irom the outgoing gases, and a lower hardening 
chamber, maintained at a temperature of 1350 deg. 
Cent. Claims are made for fuel economy and 
speed of reaching working temperatures. 

Of the exhibits shown by the Selas Gas and 
Engineering Company, Ltd., one of the most 
interesting is a new design of gas-fired low-tem- 
perature salt pot furnace, for temperatures up 
to 600 deg. Cent. (Fig. 15). This furnace is 





Fic. 14—METALECTRIC 


ring type, is arranged for use with low-pressure 
gas, but it can be adapted for use with high- 
pressure systems. The burner is accommodated 
in a separate chamber at the base of the furnace, 
and fires through a cast iron plate which is claimed 
to ensure a controlled directional flow of secondary 
air. Sliding doors, giving access to the pot, are 
arranged in a steel furnace hood, with a conical 
top to which a2 short length of flue piping is 
attached. Pyrometer and automatic temperature 
control equipment, consisting of a thermostat 
and a relay gas-flow control valve for the burner 
inlet, can be supplied with the furnace. Four 
sizes of furnace are made, with pot diameters 
varying from 7}in. to 22in. with maximum gas 
rates varying from 50 to 650 cubic feet per hour. 

The exhibits of the associate firm, Controlled 
Heat and Air, Ltd., only consist of a range of 
photographs, as space was not available for full- 
sized products. The company specialises in the 
manufacture of continuous conveyor and batch 
ovens for industrial finishes and drying processes ; 
low-temperature tempering and soaking plant ; 
air-conditioning plant, and tin-plate ovens. 

Three electric furnace exhibits will be shown 
by Metalectric Furnaces, Ltd. Suitable for opera- 
tion over a wide range of temperatures for general 
heat treatment, one of these furnaces is of the box 
type, with a rating of 20 kVA. It has a chamber 
24in. by 18in. by 12in., and automatic temperature 
control is fitted. Another exhibit shown is a 
model of a 12-15-ton capacity Metalectric-Taglia- 
ferri three-phase direct-are type furnace (Fig. 14). 
A vertical air-circulation furnace for general 
tempering work in the tool-room, suitable for 
temperatures up to 700 deg. Cent. is also shown. 
Automatic temperature control apparatus is fitted. 


W. anv T. Avery, Ltp. 


On the stand of W. and T. Avery, Ltd., Soho 
Foundry, Birmingham, are practically demon- 
strated several examples of its products for weigh- 
ing, counting, and testing materials. Representing 
a recent development in weighing machinery, the 
transposing unit recorder, illustrated in Fig. 16, 
is of interest, designed with the object of auto- 
matically recording cumulative totals of weight. 
The machine consists of a transposing unit working 
in conjunction with weighing mechanism. This 
transposing unit takes the form of a clutch, which 
is applied to the weighing spindle of a dial scale in 
such a way tbat friction is not added to the 
sensitive weighing mechanism, working in con- 
junction with a motor-driven recording unit. 

Between the weighing spindle and the trans- 
posing unit spindle, which are arranged coaxially, 
there is a loose pointer, which can be connected to 








either spindle by means of an electromagnetically 
operated clutch. When a load is put on the 
machine the loose pointer is coupled to the weighing 
spindle and moves round therewith to a position 
corresponding to the weight. Thereupon -the 
clutch is operated again, the pointer moving over 
to the transposing spindle, and the setting corre- 
sponding to the weight is transposed and recorded 
by the motor-driven unit, by returning the spindle 
until it reaches a stop at zero. When the load is 
removed and the weighing spindle returns to zero 








- TAGLIAFERRI MELTING FURNACE—INCANDESCENT 


the loose pointer is once more connected to the 
weighing spindle for the next operation. The 
weights thus transposed are totalised in various 
ways by the mechanism of the transposing unit, 
driven by an electric motor. The machine exhi- 
bited provides reset and cumulative totals and also 
printed records. 

Also exhibited by the firm is an interesting 
weighing machine known as a “unit count” 
machine. In addition to serving as a scale and 
providing visible indication of gross or net weight, 
the machine can also determine the variations in 
weight of repetition articles from a master specimen, 

















Fic. 16—-TRANSPOSING UNIT RECORDER—AVERY 


compute material and scrap, and count the number 
of units in a bulk quantity. 

A continuous demonstration of production 
hardness testing by the firm’s hardness testing 
machine, the design of which.we described fully 
some years ago, is given. This machine gives the 
relative hardness of materials by means of 
numerical readings on a dial. Advantages claimed 
are for speed of operation, since a time of only 
about 12 seconds is required for a test, and for 
suitability for production testing of finished 
articles, as the mark left is but slight. Other 
testing equipment shown includes a universal 
testing machine and the Avery-Brownsdon wear 
and lubricant testing machine; descriptions of 
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both these machines have appeared in these 
columns. 


THe Eneuiso Exzorric Company 


Air circuit breakers exhibited by the English 
Electric Company, of Stafford, have a breaking 
capacity of 50 mVA at 660 volts A.C. Special 
features claimed for them are high-pressure nickel- 
silver-faced butt contacts which avoid overheating 
and distortion and reduce maintenance, ‘‘ mono- 
bloc” arcing contacts eliminate flexible connec- 
tions, whilst a de-ionising are splitter reduces 
arcing times. The breakers (Figs. 17 and 18) are 
suitable for panel or cubicle mounting, with full 
interlocking and isolation features, giving safe 
accessibility. They are available singly or in 
switchboard groups with bus-bars, instruments, 
&c., and are made for manual or electrical solenoid 
operation and with trip-free mechanism with the 
usual automatic trips. Needless to say, the absence 
of oil minimises fire risk. 

Designated Class O B, these air circuit breakers 
are especially suitable for use on circuits up to 
750 volts, where a high rupturing capacity is 
required. They can easily interrupt short-circuit 

















FiG. 17—-AliR BREAK SWITCH—ENGLISH ELECTRIC 


currents up to 44,000 amperes, corresponding to 
50 mVA at 660 volts A.C., usually considered the 
maximum economic limit for the hitherto generally 
used oil circuit breaker 

The maximum continuous ratings of types 
OB3 and OB 4 are :— 


Type. D.C. 25 cycles. 50 cycles. 
OB.3 - 1600 ... 1400 ... 1200 amperes 
OB4 ... ... 5000 ... 4000 ... 3000 ,, 

Various types are available to satisfy practically 
any requirement for current ratings up to 3000 
amperes, including single, double, or triple pole, 
hand or electrically operated breakers, panel- 
mounted or arranged in fully interlocked sheet steel 
cubicles with bus-bars and facilities for isolation. 
A one-piece cast frame of non-magnetic material 
for the higher current ratings is provided for each 
pole. It carries the moving contact assembly, 
operating and tripping mechanisms. Each main 
contact consists of a moving wedge-shaped block, 
which bridges two bevelled fixed contacts mounted 
on the base panel and connected to the breaker 
terminals. A “ floating” mounting is provided 
to ensure self-alignment of the moving contact 
block with the stati contacts, and is heavily 
spring-loaded to obtain the high pressure necessary 
for perfect contact. 

Apart from the additional electromagnetic throw- 
off effect, this spring-loading, together with that 
of the arcing contacts, gives an extremely fast 
speed of break. An areing contact and a horn- 
shaped arcing tip are provided for each pole, the 
moving parts and the stationary parts being in 
‘“ monobloc ” with the corresponding parts of the 
main contacts. With this arrangement the use of 
a long flexible connection to the moving arcing 
contacts is avoided. The alignment is obtained 
by the use of a floating mounting for the stationary 
contacts, for which a short copper braid only is 





necessary. This braid is completely enclosed and 
protected from all possibility of damage and dis- 
tortion, and is so arranged that the electro-magnetic 
effect actually improves the pressure between the 
contacts. The arcing contacts and associated tip 
are formed by mounting inserts of arc-resisting, 
non-pitting alloy on a substantial base, that for 
the moving parts being bolted solidly to the main 
moving contact carrier. 

The stationary base is spring-mounted on the 
panel within a housing, so that considerable move- 
ment both axially and radially is allowed. High 
contact pressure is thus obtained and the correct 
sequence of breaks ensured. The break or make 
always occurs on the uppermost arcing tips. 
Between the terminal and the moving contact 
assembly there is a short laminated connection 
which only carries the total current during the very 
short period between the opening of the main 
contacts and the final separation of the arcing tips. 
An insulating shield between the stationary main 
and arcing contacts prevents any possible down- 
ward “spilling ” of the are. The arcing contacts 
on each phase are enclosed within an open-ended 
are chute, fitted with internal barriers of treated 
arc-resisting insulating material and arranged to 
form a series of parallel narrow vertical vents. A 
segment is cut away in each plate, so that a tapering 
slot is formed in which the arc is blown and subse- 
quently split up and de-ionised by the plates, thus 
preventing its restriking after a zero pause. Insu- 
lated iron inserts are placed at the upper end of 
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Fic. 18—DETAILS OF AIR BREAK SWITCH— 
ENGLISH ELECTRIC 


the internal barriers to ensure extinction within the 
enclosure. 

The moving contact assembly of each pole is 
operated simultaneously by a substantial insulated 
coupling bar from the operating mechanism, which 
on a three-pole unit is fitted in the centre pole. 
The mechanism is trip-free, and although sub- 
stantially constructed to withstand the heavy 
contact pressures, is sensitive to a small tripping 
impulse. Piston air dashpot buffers are used 
to absorb the power at the end of the opening 
stroke. Closing can be effected manually by means 
of a detachable insulated operating pole or by an 
electrical solenoid energised from a D.C. supply 
obtained from a battery, or if an A.C. supply only 
is available, through a Rectox metal rectifier 
equipment. The control switch for this equipment 
may be mounted on the unit or on a remote 
panel. With electrical operation, provision is also 
made for emergency manual operation. A breaker 
may be tripped at the panel by means of the local 
trip handle or an electrically operated trip coil 
may be used. 

A maximum of five coils can be provided on 
triple-pole units or ls to four on double-pole 
units, comprising combinations of over-current, 
under-voltage, and shunt trips. Current settings 
are adjustable between 100 and 300 per cent. of 
nosmal current, by raising or lowering the trip 
coil plunger with consequent variation in the air 
gap. The time delay rises an oil suction 
dashpot, the time limit being adjustable by rotat- 
ing ee container, thus varying the suction drag 
on the plunger. Under-voltage releases are of the 
mechanical pick-up type. A reverse current trip 
can also be provided, with adjustable settings of 
from 5 to 25 per cent. of normal current. 


Drum type auxiliary switches, operated from 
the moving assembly coupling bar are provided 
for control and indicating circuits. Panel-mounted 
units have back terminals consisting of one or more 
flat strip connections, according to the rating of the 
circuit breaker Two oscillograms sent to us show 
the results of tests. In one case the voltage was 
550, the R.M.S. component interrupted 27,600 
amperes and the arcing time three half cycles. 
In the other case the voltage was 285, the 
R.M.S. component 65,000 amperes, and the arcing 
time two half cycles. 

The English Electric metal-clad horizontal draw- 
out switchgear shown in Fig 19 is made for 
breaking capacities up to 150 mVA and current 
ratings up to 800 amperes on systems working at 
pressures up to 11 kV. The breaking capacity 
ratings are based on tests carried out at recognised 
testing stations in accordance with the conditions 
of B.8S.S. 116—1937. As the units are particu- 
larly compact, they are suitable for use where space 
is limited or for replacing existing equipments of 
lower breaking capacity without extending build- 
ings. Each switch unit comprises two parts— 
(a) the stationary part, consisting of the bus-bar 
chambers mounted above the cable circuit chamber 

















Fic. 19—-METAL-CLAD SWITCHGEAR— 
ENGLISH ELECTRIC 


formed in one with the fabricated pedestal, and 
(b) the moving part, or circuit breaker carriage, 
on which are mounted the oil circuit breaker, the 
current transformer chamber, and (when fitted) the 
voltage transformer and duplicate bus-bar selector 
switch. In certain cases the current transformers 
may be mounted in the fixed part of the switch- 
gear. Isolation of the circuit breaker is effected 
by withdrawing the moving carriage so that the 
plug and socket connection between the two 
portions is broken. As the circuit breaker carriage 
is mounted at floor level, withdrawal and replace- 
ment are facilitated, overall dimensions are reduced 
and the use of heavy supporting side frames is 
avoided. The track for the carriage which is 
formed by extending forward the fixed pedestal 
channel section base rails ensures correct 
alignment between the two parts and prevents 
movement. of the carriage when operating under 
fault conditions. An easily operated toggle lever 
mechanism enables the carriage to be isolated, 
replaced or moved to an intermediate test position 
with little effort. Substantial interlocks are fitted 
to prevent incorrect operation. Of fabricated con- 
struction, the main structures of the fixed and 
moving parts have ample strength and rigidity and 
low weight. All the components are made to 
standard jigs and the extensive use of master jigs 
during assembly ensures a high degree of accuracy 
and interchangeability between units of similar 
rating. A number of units can be mounted 
together to form a switchboard with continuous 
single or duplicate bus-bars. To make them 
foolproof, the units are fully interlocked and 
all parts, including the cable box, are accessible 
from the front, thus enabling units or a switchboard 
to be placed close to a wall. 

Space limitations preclude the possibility of 
giving a complete specification of this gear, but some 
of the special features other than those mentioned 
are:—A hinged” instrument “panel with flush 
instruments ; the current transformer chamber is oil 
filled and the transformers are suitable for the full 
short-circuit rating of the circuit breaker; the 
moving portions for standard service are self- 





contained and for similar ratings are interchange- 
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able; there is an ** on”’ and “ off ” indicator ; the 
totally enclosed operating mechanism reduces 
maintenance and eliminates piston effect ; norm- 
ally there is a sensitive trip-free manual operating 
handle, but electrical operation can be provided 
if required; for the higher ratings de-ion grid 
contacts are provided; the cover for the high- 
voltage fuses is interlocked with the transformer 
isolating links; the bus-bars are taped to with- 
stand the full working voltage. 


CHASESIDE ENGINEERING Company, Lrp. 


A new design of motor dumper, shown in the 
photograph reproduced herewith, Fig. 20, carry- 
ing a load over rough ground, is on view on the 
stand taken by the Chaseside Engineering Com- 
pany, Ltd., of Enfield. Special features of the 





the drive is then taken by two Renold roller 
chains to the main driving wheels. ‘The last- 
named are mounted on an axle of tubular con- 
struction, fitted with large tapered roller bearings. 
Chairs carrying brake plates afte used for attaching 
the main axle to the chassis. As shown in the 
drawing (Fig. 21), a good ground clearance, 
amounting to nearly 2ft., is obtained by this 
arrangement. The trailing axle, consisting of an 
I section beam, is anchored to the chassis at a central 
fulerum point, thereby obtaining three-point sus- 
pension. All four wheels are fitted with internal 
expanding brakes. The unladen weight of the 
machine is about 2 tons 14 ewt. 

In designing the dumper, the makers have 
endeavoured to obtain stability in operation, 
coupled with manceuvrability, by distributing the 








Fic. 20—-THREE-CUBIC YARD CAPACITY 


design include a generous ground clearance and 
an arrangement whereby an almost vertical tipping 
movement of the body is obtained, with an auto- 
matic return motion. Constructed from elec- 
trically welded steel plate, the dumper body has 
a capacity of 3 cubic yards, or about 4 tons. The 
chassis frame is attached to the axles at three 
points only, enabling the vehicle to adapt itself 
to the ground contour even over very rough ground. 

For driving purposes power is obtained from a 
four-cylinder petrol engine, with a bore and stroke 
of 3fin. and 4}in. respectively, designed to develop 
52 B.H.P., at 2600 rpm. Auxiliaries include 
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FIG. 21—-DUMPER DRIVING AXLE—CHASESIDE 


magneto ignition equipment mounted on the 
cylinder head, a diaphragm fuel pump operated 
from the camshaft, and pump-assisted thermo- 
siphon cooling, with a fan driven by vee belt, 
drawing air through a tube and fin radiator. 
Aithough the output of the engine fitted is 52 
B.H.P., the makers claim that only 6 pints of petrol 
per hour are used under full-time working with 
maximum load under normal conditions. 

Power is transmitted through a single plate dry 
clutch with ball thrust withdrawal race to a 
gear-box providing four forward and a reverse 
ratio, with a range of speeds from 1} to 25 m.p.h. 
From sprockets on the shafts of a differential and 
reduction unit mounted centrally in the chassis, 








MoTOR DUMPER—CHASESIDE 


weight so as to give good adhesion for the driving 
wheels, and keeping the centre of gravity low. In 
conjunction with a wide wheel track the dumper is 
said to be very stable, even on rough ground. 

Mobile shovels manufactured by the company, 
some of which we have recently described, are 
designed to shift and load up to about 40 tons an 
hour of any material, from quarried stone to stiff 
tarmacadam. The ‘‘ Demon” shovel, shown on 
the stand, is a special variation for gas companies, 
with a capacity of ? cubic yard. The load can be 
discharged at any height up to I1ft. 3in., and a 
counting device is fitted which automatically checks 
the quantities handled. 


Sangamo Weston, Lrp. 


A single-phase watt-hour meter (Fig. 23), 
exhibited by Sangamo Weston, Ltd., of Cambridge 
Arterial Road, Enfield, Middlesex, is similar to the 
meter supplied by the firm for many years, but 
it incorporates several new refinements. It is 
compensated for temperature over a wide range. 
The effects of temperature variations upon the 
accuracy of the instrument are minimised under 
both non-inductive and inductive load conditions. 
Another new feature is a simplified power factor 
adjustment which is contained in an insulated 
housing and consists of a loop of special resistance 
wire provided with an adjustable metal slider and 
securing screws. By moving and locking the 





slider in the correct position on the wire, accurate 
adjustments for inductive load conditions can be 
made. Modifications have also been made to the 
series element of the meter to eliminate any tend- 
ency for the instrument to develop “ current 
creep.” The potential coil is now contained in 
a neat hermetically sealed insulated housing, and 
is a compact unit which can readily be replaced. 
The meter is built in capacities from 2} to 50 
amperes in the long-range pattern and for 100 
amperes in the standard pattern. In all respects 
the meter conforms with B.S.I. specification No. 37 
—1937, and is officially approved by the Elec- 
tricity Commissioners. 

The Sangamo multi-coin prepayment meters 
and variable rate fixed charge collector meters are 
being shown. Two new Sangamo portable test 
meters for use under the Electricity Supply 
(Meters) Act, 1936, are also on view. Both meters 
are suitable for long-period dial testing, as they 
include kWh dials in addition to the usual disc 
revolution dials. Both sets of dials are provided 
with reset devices. One of these meters is a single- 
current range instrument suitable for use with an 
external class A.L. multi-range current trans- 
former and the other is a self-contained multi- 
current range instrument. The standard pattern of 
both meters is suitable for operation on 115/230 
volts. For higher voltages up to and including 
440 volts an external multiplier is supplied. 

Some interesting new metering current trans- 

















Fic. 23—WaATT-Hour METER—SANGAMO 


formers are housed in all-insulated moulded bakelite 
and are very neat in appearance. Making use of 
jointless ring cores of nickel iron alloy, they 
are designed to cover a wide range of accuracies 
specified by the British Standards Institution for 
the most modern current transformers. A feature 
of these transformers is their small size and light 
weight. A thermal demand meter is another inter- 
esting exhibit. This meter operates on the thermal 
principle, measuring a continuously progressive 
demand according to the heating effect of the 
energy consumed. It is suitable for use on A.C. 
or D.C. circuits and indicates the maximum demand 
occurring between times of resetting. The meter 
is self-contained and is built in capacities of 5, 10, 
15, 25, 50, and 80 amperes. 

Among the synchronous motors and clock move- 
ments exhibited is a new synchronous motor unit 
known as the model 7, shown in Fig. 22. 
This is a small, compact unit, embodying the 
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Sangamo type G synchronous motor. The unit 
has been especially developed for the control of 
various A.C. timing mechanisms, such as time 
switches, fixed charge collectors, &c. It is supplied 
ready for mounting with reduction gearing totally 
enclosed in dustproof housing. 


British Gas FEDERATION INDUSTRIAL Gas 
EXHIBIT 
A full-sized conveyor bright annealing furnace 
at work is shown on the stand taken by the British 
Gas Federation at the Fair. At previous Fairs, 
the Federation’s stand has shown interesting 





tube, in this case about lin. in diameter, inside 
which the gas and air are burned. The tube 
becomes incandescent, thus transmitting heat 
to the load by convection and radiation, without 
the necessity of heating up an outside combustion 
chamber and so wasting heat. From a small 
unit in which gas is burned the required inert atmo- 
sphere is supplied, water vapour and some other 
constituents being removed from the products 
of combustion. Alternatively, for vitreous enamel- 
ling, the furnace atmosphere can consist of pure 
air, or for copper brazing, hydrogen can be used. 
In the furnace shown the conveyor gear is interest- 





FIG. 24—BRIGHT ANNEALING CONVEYOR 


working exhibits, which have included glass 
manufacture, flame cutting, die casting, and a 
special process for hardening high-speed tool 
steels. In the past, however, many other pieces 
of gas equipment were shown as well, and there- 
fore it was thought that this year an improve- 
ment could be effected by concentrating on main 
exhibits. Accordingly the number of exhibits 
has been cut down to four. 

In the bright annealing exhibit (Fig. 24) the fur- 
nace is made by the Incandescent Heat Company, 
Ltd., of Birmingham. We are informed that the 
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Fic. 25—RECIRCULATION POT FURNACE—BRAYSHAW 


“ gas tube” principle of gas firing used in the furnace 
is one which is just being developed. It takes the 
place of the muffle system of firing and is used only 
in circumstances when the load must be kept 
separate from the products of combustion. It is 
therefore. unnecessary in the case of open-fired 
gas furnaces such as those used for ordinary 
heat-treatment purposes, or for forging and billet 
heating, and even for clean annealing. The “ gas 
tube,”’ or radiant tube, is a heat-resisting metal 





FURNACE—INCANDESCENT 


ing in that the driven rollers which make up the 
hearth are made of refractory material throughout 
and therefore need no internal cooling. 

Another process which is of growing importance 
and which has set furnace makers some difficult 
problems is the medium-temperature heat-treat- 
ment of metals, particularly light alloys for air- 
craft construction, up to about 600 deg. Cent. 
The permissible temperature variation is very 
small and recirculation of the furnace atmosphere 
is essential. A pot furnace of this type (Fig. 25) 
made by Brayshaw Furnaces and Tools, Ltd., 
Belle Vue Works, Manchester, 12, is shown on 
the stand. The work is loaded into a wire basket, 
16in. deep and 16in. diameter, which is lowered 
into a metal receiver. This receiver, heated 
on the outside by natural-draught burners, 
is surrounded by an insulating refractory outer 
casing. The air inside the receiver is recirculated 
by an impeller projecting through the bottom 
plate of the furnace. The gas rate is controlled 
by a bimetallic thermostat, and a two-point 
recorder, with thermo-couples placed at the top 
and bottom of the basket, registers the load 
temperature. The control apparatus is manufac- 
tured by Elliott Brothers, Ltd., of Century Works, 
Lewisham, London, 8.E.15. 

Commoner uses of gas are represented by an 
open fired furnace for general heat treatment, 
shown by Gibbons Brothers, Ltd., of Dibdale 
Works, Dudley; this furnace is fitted with an 
automatic control panel made by the Cambridge 
Instrument Company, Ltd., 13, Grosvenor Place, 
London, S.W.1. A new recuperative crucible 
furnace for melting non-ferrous metal is exhibited 
by the Constructional Engineering Company, 
Ltd., of Titan Works, Charles Henry Street, 
Birmingham, 12, and a new gas furnace control 
panel is shown for the first time by Negretti and 
Zambra, 38, Holborn Viaduct, London, E.C.1. 


BrrmincHaM ExEectric Furnaces, Lip. 


A new type of clean hardening furnace for the 
continuous treatment of small parts is shown in 
operation by Birmingham Electric Furnaces, of 
Birlee Works, Tyburn Road, Erdington, Bir- 
mingham. The unit is exceptionally compact and 
is said to be economical and simple in operation, 
giving a very clean finish on the work with com- 
plete absence of decarburisation. Oil or water 
quenching may be used at will. Another equip- 
ment shown is a new continuous belt conveyor 
furnace for automatic brazing or bright annealing. 
Furnaces of this kind are well known, but the new 
model is of smaller size than usual and is intended 
for the use of firms with a production that does not 
justify a large plant. 

An entirely new exhibit is the Birlec “ Lectro- 
dryer” for dehumidification in air conditioning 


| manager of the foundry. 





systems. Activated alumina is used as an 
adsorbent and the apparatus is designed for long 
periods of continuous use without attendance or 
maintenance. Although the stand does not fully 
represent the scope of Birlec heat treatment 
and melting furnaces, apart from the working 
exhibits there is a bureau of technical information 
on furnace practice. 
(To be continued) 








Obituary 





EDWARD COLEBY RANSOME 


Many of our readers, especially those connected 
with agricultural engineering, will learn with 
regret of the death of Mr. Edward Coleby Ransome, 
the chairman of Ransomes, Sims and Jefferies, 
Ltd., of London and Ipswich, which took place 
at his home, Highwood, Ipswich, on Wednesday, 
February 15th. Mr. Ransome, whose death 
followed an illness of several months’ duration, 
was the eldest son of the late Mr. James Edward 
Ransome, and a great grandson of the founder 
of the firm. He received his education at Hailey- 
bury College, after which he spent a year on the 
Continent studying French and German. On 
his return, he entered Pembroke College, Cam- 
bridge, where he took his B.A. degree with honours 
in mathematics. It was in 1886 that he entered 
the works and joined the staff at Orwell Works, 
Ipswich, and after two years he became the 
In 1890, Mr. Ransome 
was made responsible for the cost and wages depart- 





EDWARD COLEBY RANSOME 


ment of the firm, a position which he continued 
to occupy until 1898, when he relinquished that 
work and took up the sales side of the business. 
In that capacity he became well known in the 
agricultural engineering trade, particularly in 
the North of England, and was a familiar figure 
at the Royal Show and the principal agricultural 
shows held throughout the country. 

On the death of his father in 1905, Mr. Ransome 
was elected a managing director of the company, 
and retained that position until 1919, when he 
was appointed chairman of directors. In that 
year he was awarded the Order of the British 
Empire in recognition of his services in connection 
with the supply of agricultural machinery during 
the period of the war. 

Apart from his business interests, Mr. Ransome 
found time for many public duties, both for the 
town of Ipswich and the county of Suffolk. He 
was twice Mayor of Ipswich, and for many years 
acted as chairman of the Electric Supply and 
Transport Committee of the Town Council, and 
served on its Housing, Town Planning, and 
Sewerage Committees. In addition, he was a 
member of the Ipswich Dock Commission, and 
the Harwich Dock Conservancy Board. On the 
agricultural side he was a Member of Council 
of the Smithfield Club, and was elected Vice- 
President only a year ago. He was a valued 
Member of Council of the Royal Agricultural 
Society of England, and a Vice-President of the 
Suffolk Agricultural Association. He gave a 
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good deal of time for social work, and his death 
will be felt as a severe loss to Ipswich and district, 
and to the many personal and business friends 
who were privileged to know him, and to appreciate 
his kind and generous nature. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 


RAILWAYS AND THE QUEST FOR SPEED 


Str,—I have read with great interest your leading 
article in Tae ENGINEER for February 3rd, which 
refers to Mr. McMurdo’s paper read before the 
Institution of Engineers and Shipbuilders in Scotland, 
Glasgow, January 24th. It is interesting, though 
perhaps somewhat depressing, to note that railway 
engineers have accepted as inevitable the ever- 
increasing weight of the passenger train in order to 
meet the demand for higher speed combined with 
comfortable travel. It is depressing because weight, 
first cost, fuel consumption, and track maintenance 
must advance hand in hand. It is interesting because 
this increase of tare weight for load carried has taken 
place during a period when the road transport 
vehicle, that fieree competitor of the railways, has 
developed in exactly the opposite direction. 

It has been shown that whatever the motive power, 
whether steam, electric, or internal combustion, as 
long as steel tyres are running on steel rails no appre- 
ciable reduction in tare weight can be achieved. In 
exactly the same way road transport was unable to 
develop as long as solid tyres on hard roads were 
used. It is correct to say that railways only felt the 
competition of road commercial transport after the 
introduction of pneumatic tyres on the road vehicle. 
The pneumatic tyre in its latest forms has improved 
to an enormous extent the comfort of the road vehicle ; 
it has decreased the wear on the road surface ; it has 
increased the economical mean speed of road vehicles 
by making it possible to improve acceleration and 
deceleration and to run at higher normal running 
speed; it has made it possible to construct much 
lighter and consequently more efficient vehicles both 
for passengers and goods than is practicable on a 
solid-tyred vehicle, which must withstand the shocks 
it receives from running with hard tyres on a hard 
road, All these advantages, due solely to the intro- 
duction of the pneumatic tyre, have combined to 
place road transport in the position which it now 
holds. The question then arises, is it not possible for 
the railway also to take advantage of that which has 
made possible the competition of the rival system of 
land transport, and thus obtain the advantages of 
comfort, reduction of track wear. combined with high 
average speed &nd efficiency due to light weight ? 

The pneumatic tyre has been applied to the railway 
extensively on the Continent, but efforts to interest 
British railway companies in its application in this 
country have proved entirely fruitless, despite the 
fact that recent experiments carried out over here 
proved conclusively that the pneumatic tyre on rails 
would give all the advantages claimed, namely, 
reliability, good riding qualities, almost complete 
absence of noise, maintenance of high average speeds 
without it being necessary to resort to high maximum 
speeds, thus rendering unnecessary the reconstruction 
of the line to permit of improved time schedules. The 
pneumatic tyre also does no damage whatever to the 
track. 

In support of the above remarks regarding weight, 
the load carried in percentage of tare weight by the 
‘ Silver Jubilee ” train is 4-5 per cent. This figure is 
45 per cent. in the case of the self-propelled pneumatic- 
tyred vehicle. 

I suggest that if it is admitted that the statements 
made above are true even in part, the possibilities 
of the pneumatic tyre on rails are more than sufficient 
to warrant at least continuation of experiments by 
British railway companies. L. F. R. Fett. 

Leamington Spa, February 18th. 





THE STRENGTH OF BAMBOO 


Sir,—May I congratulate you on possessing a 
China correspondent who can write such readable 
and interesting articles, on a remarkable country, 
as have appeared in your columns of late, particu- 
larly the article you print in your issue of February 
17th ? 

The material bamboo on which he writes at length 
seems to be one of the most useful in the world in its 
varied applications. Although I have not been in 
the Far East, I have seen it used elsewhere in much 
larger sizes than your correspondent mentions, for 
such purposes as buckets over a foot diameter. As 





regards the “ failure’? of the material, which he 
discusses, quoting authorities who as the result of 
tests attribute ‘“ failures’’ to ‘‘ shear.” Now just 
what do we mean by that term ? If we bend a beam, 
theory says that longitudinal shear force is developed 
at the neutral axis equal to the bending moment 
force, and if the bending is continued to the point of 
failure the beam cracks by the sliding of the N.A. 
laminz on each other. 

If this is the way an unstrengthened bamboo—a 
tubular beam—breaks when bent, we can hardly 
expect that greater resistance can be developed to 
the action of this longitudinal foree by another force, 
acting at right angles to it, across the diameter. Yet 
this is the case. If we take an ordinary small bamboo, 
such as is used by the million by gardeners, it will 
fail very quickly with very moderate bending by the 
development of longitudinal cracks between the joints. 

If, however, we apply a series of short servings of 
string at intervals of five or six diameters, you can 
bend it repeatedly to a bow without any such failure. 
I have made such a bow and used it for years, and it 
is just as good as ever. 

I believe the “failure” is not due to ‘ shear,” 
but to the bending of the thin walls laterally by the 
ovalling of the tube. Every plumber or coppersmith 
knows that to bend a tube without flattening, it must 
be first filled with lead or resin. The flattening of 
the tube in the plane of the bend is accompanied by 
a lateral swelling outwards normal to this plane. 

My “servings ’’ prevent this swelling and conse- 
quent cracking of the wall which appears to me to be 
the same action as occurs when you crack a thin 
board lengthwise by bending it across its width till 
it cracks lengthwise. : 

Gro. T. PARDOE. 

Littlehampton, February 18th. 


TESTS ON BOILERS AT BARTON POWER 
STATION 


Sim,—In the test results of the new boiler at 
Barton power station published in your issue of 
January 27th, it is stated that the air theoretically 
required per pound of coal as fired was 8-43 lb., 
and that the theoretical weight of flue gas per pound 
of coal as fired was 9-43 1b. Something is obviously 
wrong about these figures, for the whole pound of 
coal, containing over 14 per cent. of ash, could not 
possibly all have made gas. Furthermore, I think 
it will be found from the analysis of the coa] that the 
theoretical weight of air required is only 8-405 Ib. 
per pound of coal as fired. The theoretical weight 
of flue gases is actually 9-265lb., in which the 
weight of water vapour is included, Neglecting the 
water vapour, the theoretical weight of the dry flue 
gases is only 8-787 Ib. per pound of coal as fired. 

Since the published figures are presumably intended 
to be taken as accurate to two places of decimals, 
it appears worth while to call attention to the above 
discrepancies, as further corrections may be required 
elsewhere. M. I. Mecu. E. 

February 18th. 


THE FUTURE OF THE OIL ENGINE 


Str,—Either I must have expressed myself badly 
or Mr. Wright has misunderstood the purport of my 
letter which was to find what prospects there are in 
the near future for the oil engine of larger powers, 
whether it would survive as it is, or whether some 
radical alteration in outlook or ideas was necessary. 

I am of the opinion that such a change in outlook 
is both desirable and necessary when even an engine 
of 750 B.H.P. weighs in the region of 130 tons without 
accessories. 

Mr. King’s letter is informative and brings to my 
mind that, about ten years ago, at thé desire of the 
late Sir George Goodwin, I read a paper before the 
Institution of Marine Engineers on ‘‘ The Gas 
Turbine’; but I am afraid it contained little of 
value except a description of the Holzwarth experi- 
ments which ended in failure. 

With a fund of about £10,000 and three years in 
time, a successful solution of the oil turbine could 
be found. Huen CAMPBELL. 


Blackburn, February 14th. 


‘“ FLOORS FOR INDUSTRIAL PURPOSES ” 


Srm,—The authors are to be congratulated on the 
very interesting paper reprinted in your issue of 
the 10th inst. on “ Floors for Industrial Purposes.” 

Many industrial processes to-day demand a floor 
which is capable of standing up to weak acids, heat, 
and moisture, and, at the same time, has good wearing 
properties. The writer has come across a number 
of failures of concrete and composition floors under 
these conditions and has got over the difficulty by 





covering the existing floors with good quality slate 

slabs, leaving the jointing to be carried out in acid. 

proof material. This treatment has so far stood up 

well to the conditions and it was rather a disappoint- 

ment to find that the authors have not included in 

their paper tests for slate. H. B, Goutp. 
Bangor, February 16th. 








SIXTY YEARS AGO 





FoORCED-CIRCULATION BOILERS 


Tue forced-circulation boiler is not a modern 
invention. The idea of constructing a boiler com- 
posed of a tube or tubes through which the water 
is forced to flow continuously by a pump was applied 
to some fire-engines built at Cincinnati in 1852. 
Subsequently, boilers working on this principle 
were introduced into this country in an improved 
form by the inventor, Mr. Martin Benson. In our 
issue of April 5th, 1861, we illustrated one of two 
Benson boilers made and used for a number of years 
after that date at the Crown Tube Works, Wednes- 
bury. For some reason which is not very clear, 
the Benson boiler did not find much favour and very 
few examples of it were made. Later a modified 
system was tried by Herreshof in the United States, 
who introduced his forced-circulation boiler into a 
launch or torpedo boat. The chief engineer of the 
American Navy condemned the invention, where- 
upon Herreshof brought his launch over to this 
country and submitted it to the Admiralty. The 
Herreshof boiler consisted of a single iron pipe 
coiled in the form of a truncated cone, the grate 
being placed at the base of the cone. The feed water 
was pumped through the coil continuously, and any 
portion of it which was not evaporated was caught 
in a separator and returned to the feed pump. During 
a trial in this country the boiler tube split in one of 
its lower coils, all the water escaped, and ultimately 
the boat was set on fire. With the extinction of the 
flames, so we su; in a leading article in our 
issue of February 2ist, 1879, there was also in all 
probability extinguished any further interest on the 
part of the Admiralty in the Herreshof boiler. Mean- 
while, Mr. Yarrow, of the Isle of Dogs—the late 
Sir Alfred Yarrow—had taken up the idea of a forced- 
circulation boiler and had installed one in a boat 
in a trial of which we had recently participated. The 
brief description given of the Yarrow forced-circula- 
tion boiler makes it clear that the water was pumped 
not through a single tube, but through fifteen tubes 
or sets of tubes arranged “in parallel” between a 
receiver and @ 8¢ tor. We recorded that five 
minutes after lighting the fire a pressure of 40 lb. 
was indicated, and that in nine minutes the safety 
valve pressure of 80 lb. was reached, The perform- 
ance of the boiler, we reported, was in every way 
satisfactory. There was no evidence of priming 
and a profusion of dry steam was obtained with very 
little trouble. The boiler was regulated by means 
of @ damper at the bottom of the chimney, this 
damper being operated by a fireman who kept his 
eye on @ pressure gauge. Mr, Yarrow, we said, 
intended to couple the lever of the damper to a 
large Bourdon pressure gauge in such a way that as 
the pressure varied the damper would open or close 
automatically. 








Lioyp’s Recister Scnotarsnip.—The General Com- 
mittee of Lloyd’s Register of Shipping offer a scholarship, 
valued at £100 per annum and tenable for three years, 
to be awarded on the results of the studentship examina- 
tion of the Institute of Marine Engineers in May next. 
The scholarship is intended to assist marine i 
students to take an advanced course of instruction in engi- 
neering subjects. The age limit is eighteen years to 
twenty-three years. The closing date for entries is 
April 8th, 1939. Further particulars, entrance forms, and 
copies of previous papers may be obtained on application 
to the Sveretary of the Institute of Marine Engineers, 85, 
The Minories, London, E.C.3 

InstituTION oF CHEMICAL ,ENGINEERS’ DINNER.— 
More than 200 members and guests were present at the 
annual dinner of the Institution of Chemical Engineers at 
the Hotel Victoria, on Friday, February 17th. In pro- 
posing the toast of “ The Institution,” Sir Alexander 
Walker pointed out the difficulty in developing the results 
of research in this country owing to the shortage of capital 
resulting from high taxation and restricted profits. He 
said that certain Euro countries, Germany in par- 
ticular, were full of fertility of ideas and this country must 
make considerable efforts if it wished to keep pace with 
progress. In concluding, Sir Alexander congratulated the 
Institution in its work of maintaining a high standard of 
progress and development. Mr. F. Heron Rogers, who 
proposed the toast of ‘The Guests,” said that in his 
experience developments were always backed in this 
country when they so deserved. In acknowledging the 
toast, the Hon. 8. M. Lanigan O’Keeffe expressed the 
gratitude of Southern Rhodesia to the various hes of 
engineering for the help given in its development. Follow- 
ing Mr. O’Keeffe, Mr. G. S. Szlumper remarked that the 
things of this world often have little — aeetnny are 
found, and transport imparts the real value in taking things 
to their best. markets. The Past-President, Dr. Herbert 
Levinstein, proposed the health of Dr. William Cullen, the 
President, and spoke of his good work in linking up the 
Institution with the various parts of the Empire. 
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Rail and Road 


L.N.E.R. APPOINTMENT.—The directors of the London 
and North-Eastern Railway Company have appointed 
Mr. H. H. Maudlin, Superintendent (Eastern Section), 
Southern Area, to be Divisional General Manager, Southern 
Area. He will succeed Mr. C. H. Newton, who will become 
Chief General Manager at the beginning of next month. 


American Raruway Fiances.—According to the 
Bureau of Railway Economies, the Class I railways of the 
United States had a net operating income of nearly 373 
million dollars in 1938, a return of 1-43 per cent. on the 
property investment. Gross operating revenues totalled 
over 3565 million dollars and operating expenses amounted 
to over 2722 million dollars. 


SuacEesteD ELEcrTRIFICATION oF Erre Ramways.— 
Ata meee the Federation of Irish Industries a member 
suggested that the Eire railway system should be elec- 
trified. It was stated that the whole system could be run 
on 40,000,000 kWh, whereas at present the country was 
paying £400,000 a year to Great Britain for coal for its 
railways. With this amount of coal 70,000,000 kWh could 
be generated. ’ 

Loss oF REVENUE ON THE Raitways.—In a recent 
address to the Glasgow Chamber of Commerce, Lord 
Stamp said that rail goods traffic receipts fell by just over 
7 million pounds during 1938. He went on to say that 
during the first five weeks of this year the drop in traffic 
receipts had already totalled a million pounds, and if 
that rate of loss kept on the total for 1939 might be well 
over 10 million pounds, 

POWERFUL. AMERICAN ARTICULATED LocomoTIVvEs.— 
The Denver and Rio Grande Western Railroad in the 
United States has recently placed in service ten new 
4-6 +-6-4 articulated engines, built by the Baldwin Loco- 
motive Works. The four single expansion cylinders of 
each engine are each 23in, diameter by 32in. stroke and 
are fitted with Walschaerts valve gear with 14in. diameter 
piston valves noah maximum travel of 7jin. The 
working pressure is 255 lb. per square inch, the combined 
total ing surface being 8969 square feet. The diameter 
of the co wheels is 5ft. 10in. and the coupled wheel 
base is 35ft. 6in. In full working order the engines weigh 
286 tons 12 owt. and with tenders 462 tons 2cwt. They 
each develop a tractive force of 105,000 lb. 


Layne Lone Rams on THE UNDERGROUND.—Rails 
300ft. lo: eo ee ee ee 
between Hi te and Finchley, through which tube 
trains will begin to run in June next. The rails are welded 
into 300ft. at a depét near East Finchley, and six 
lengths at a time are delivered in the tunnel by a special 
train. When the train reaches the limit of the rails laid 
one of the rails on the wagons is cli: to roller-bearing 
hangers suspended from the roof of the tunnel. It is 
lifted clear of the wagons and hauled forward by a gang 
of men and then lowered on to and fastened to its sleepers. 
When two rails are in position the train moves forward 
over them and the process is repeated. We are informed 
that the men in the gang take only nine minutes, on the 
average, to fit a rail. 

Roap ImprRovEMENT Costs.—The report of the adminis- 
tration of the Road Fund has been issued for the year 
1937-38. It shows that of the 19 million pounds con- 
tributed nearly half was spent on major road improve- 
ments and new construction and a similar amount was 
needed for maintenance and minor improvement works. 
The commitments of the Fund at the end of the period 
under review are estimated at £54,762,000. Notice was 
given of intentions to build seventy-five by-passes and 
diversions on the trunk road system. Schemes to the value 
of over 129 million pounds were submitted by highway 
authorities for the five years’ programme up to the end of 
March. Works approved in principle were estimated to 
cost 89 million pounds, towards which the Fund’s share 
would total nearly 52 million pounds. 


Brake ConTROL TO PREVENT FLATs ON WHEELS.—A 
series of tests has been carried out in the United States 
with the Rowley automatic brake control equipment, 
which is desi pee sews flats on wagon wheels caused 
by skidding as a t of violent brake application. After 
running 50,000 miles the governor drive belts fell off in 
service and some flats developed on the wheels. New 
belts were fitted and the wagon ran a further 40,000 miles 
without more flats developing. The equipment consists 
of a governor, driven by belts from one of the car axles, 
which, when the speed of the vehicle drops below a pre- 
determined rate, energises an electro- tic solenoid 
valve through a time limit relay switch. The solenoid 
valve opens and exhausts the brake cylinder air down to a 

ressure sufficiently low to avoid skidding of the wheel. 

e time limit switch is set to open the electric circuit at 
the end of a predetermined interval and allow the solenoid 
valve to close and stop a further reduction in brake cylinder 
pressure. In this manner just enough air is discharged 
to keep brake shoe pressures below the point at which 
wheel skidding takes place. 

L.M.S. Sienatuinc Scuzeme ror Preston.—The 
London, Midland and Scottish Railway Company 
announces that authority has been given for an extensive 
scheme of new si ing at Preston, through which station 
passes the whole of the Blackpool seasonal traffic as well 
as a heavy main line traffic. At peak periods as many as 
900 trains pass through Preston in twenty-four hours. 
Under this scheme multi-aspect colour light signalling will 
be provided through Preston station and for a total distance 
of 3} miles over the main line from F: mn on the south 
0 on the north. ee yb — in 
the t arrangements, iti ines pro- 
vided for passenger trains. Two large new power - 
boxes are to be constructed to te the new colour light 
signals and points, one at the north end of Preston Station 
and the other at the south end. The former will do the 
work of two existing boxes and the latter of five existing 
boxes. The new signalling system will benefit in varying 
degrees all trains Haag, Sa Preston, including those 
using the main line to and from Scotland and between 
Liverpool, Manchester, and other parts of Lancashire and 
from Yorkshire and the Blackpool district. 








Miscellanea 





Kingston Power Station Reparms.—At a meeting 
of the London and Home Counties Electricity Authority 
it was stated that preliminary investigations show that 
it will cost about £40,000 for new buildings and equip- 
ment necessary as a result of the recent fire at Kingston 
power station. 

Inventions CoMPETITION IN France.—A competition 
free to all inventors is being o: ised in connection with 
the Paris International Trade Fair, to be held from May 
13th to 29th next. Any type of invention may be entered 
providing it has not previously been submitted for any 
other competition. inventions will be displayed in a 
special hall for the duration of the Fair. Entry forms and 
arg ay may be obtained from the London office of the 

oire de Paris, 17, Tothill Street, 8.W.1. 

ALUMINIUM Piant ror NETHERLAND InpIes.—Accord- 
ing to the Amsterdam correspondent of the Chemical 
Trade Journal and Chemical Engineer, a new aluminium 
industry is to be begun in the Netherland Indies. A 
company has secured a concession for utilising the w: 
power of the Assahan River as a preliminary to the pro- 
duction of alumina and aluminium from the bauxite 
deposits at Bintan. The plant will probably be erected 
at Jogja, and is expected to be ready in a year. It is also 
stated that the same company is turning its attention to 
the exploration of the bauxite deposits of Dutch Guiana. 


Tue Percy Stmt Mepat.—Mr. Percy Stil] was a founder 
member of the Diesel Engine Users Association and was 
responsible, with Mr. Milton, for the early issued 
by the Association on the working costs of heavy oil 
engines. The medal carrying Mr. Still’s name is presented, 
at the discretion of the Committee, to the author of any 
paper of outstanding merit read before the Association. 
At the recent annual dinner, recorded in our Journal note 
of February 10th, the Percy Still Medal was awarded to 
Mr. H. V. Stead, who is also Honorary Secretary of the 
Association, for his work in preparing and presenting the 
annual working costs reports for the past seven years. - 

TimBER PRESERVATION.—Trials carried out in the 
United States have shown that the addition of sodium 
bichromate considerably increases the wood ive 
value of zine chloride. A combination of zine chloride 
81-5 per cent. and sodium bichromate 18-5 per cent. has 
been developed by the American Wood Preservers’ Asso- 
ciation. Methods of treatment with the mixture 
are practically the same as with zinc chloride, except that 
the temperature of the solution should not exceed 160 deg. F. 
Data have been obtained which show that corrosion is 
materially less with the mixture than with zinc chloride, 
both for treating plant equipment and for hardware 
affixed to treated wood. 

James ALFRED Ewine Mepat,—On a recommendation 
from Mr. W. J. E. Binnie, as President of the Institution of 
Civil Engineers for 1938-39, and from Sir William Bragg, 
as President of the Royal Society, the Council of the 
Institution of Civil ineers has made the second award 
of the James Alfred ing Medal to Professor A. H. 
Gibson. This medal was founded in 1936 in memory of 
the late Sir Alfred Ewing, and is awarded to a person, 
whether a member of the Institution or not, for specially 
meritorious contributions to the science of engineering in 
the field of research. The first award of this medal was 
made to Mr. Charles Samuel Franklin in 1938 for his work 
in connection with wireless development in England and 
for his researches in the science of light electrical engi- 
neering. 

Barrise Compressep Arm Socrery.—Last Tuesday, 
February 2lst, the British Compressed Air Society held 
its annual dinner at the Trocadero Restaurant, London. 
Mr. Frank Hills, the newly elected President, took the 
chair. The toast of “The Society” was proposed by 
Commander Marsden, who made a plea for Government 
action to help this country’s shipping. Mr. Hills, in reply, 
suggested the compilation of a compulsory National 
Register in order to avoid muddle at a time of national 
emergency. Mr. E. Lacy Hulbert fo gry the toast 
of “ The Guests,” to which Mr. C. M. Jones, of the Depart- 
ment of Trade, replied. An entertainment followed, and 
an enjoyable evening was brought to a close when Mr. 
Dunkerton proposed the health of the President, to which 
Mr. Hills made suitable reply. 

Action or Sotpermse Friuxres.—A new publication 
of the International Tin Research and Development 
Council is a study on “‘ The Influence of Fluxes on the 
Spreading Power of Tin Solders on Copper,” by Dr. A. 
Latin. The spi ing of molten solders over copper under 
a layer of resin or chloride flux has been examined, and 
the “ spreading power ” is evaluated from measurements 
of the contact angle between the solder and the copper, 
and of the interfacial tension between the solder and the 
flux. A bluish halo effect around droplets of molten solder 
on co is considered to be due to electro-chemical 
deposition of tin from stannous chloride produced by 
the flux in contact with the solder. The fact that solders 
spread better than pure tin in either flux is ascribed to 
their lower surface tensions, but their adhesion is not 
inferior. The report describes the apparatus used and 
gives the readings obtained. 

Extecrric Disconarce FRoM Motor VEHICLES.—In a 
recent letter to Nature, Mr. E. C. Williams, of the Shell 
Development Company, in the United States, gives some 
interesting notes on the phenomenon of electric shocks 
from motor vehicles. He states that this is common in 
the United States and on the San Francisco to Oakland 
and Golden Gate bridges, where thousands of cars a day 

the toll continuous small shocks are suffered 
y receivers of toll on touching coins handed to them by 
drivers of cars. Wire brushes about lft high have 
been installed immediately before toll gates so that 
fore on Cee sevens Oe nee. ate eee 
—— In vst nar Segue — in the Ap Be 
of water is Qn. wheels of a ing cars for 
vanes pearpa. Ser pels 604s ony Eat enre dahtighs 
he has seen a continuous glow coming from drag chains 
fitted to. vehicles, carrying inflammable products, which 
are so equipped to.discharge continuously any electrostatic 
charge. 





Ait and Water 


New Greek Destrovers.—After successful trials on 
the Clyde, the two new Greek destroyers, “‘ King George I’”’ 
and ‘‘ Queen Olga,”’ built, by Yarrow and Co., Ltd., have 
just been handed over. The new ships are of the British 
“H” class of about 1400 tons standard displacement 
and 34,000 8.H.P. 

New Turxise Port.—A commission appointed by the 
Turkish Government to choose a site for a port on the Black 
Sea has selected Chatalazi, some 15 miles from Zonguldak. 
It is reported that plans and surveys for the new port, 
which will serve the Turkish coalfields and iron and steel 
works at Karabuk, have been made by Sir Alexander Gibb. 


Western Hicuianps anv Istanps Transport SER- 
vices.—In accordance with an article of the contract 
entered into between his Majesty’s Government and 
David MacBrayne, Ltd., in December, 1938, the Minister 
of Transport has nominated Lieut.-Coloncl Norman 
MacLeod to serve on the board of directors of the company. 


Tue 1939 Navat Procramme.—aAccording to a White 
Paper, it is proposed to include in this country’s naval 
mme for 1939 two battleships, two destroyer 
tillas, and twenty fast escort vessels. During the 
coming financial year about sixty warships with a total 
tonnage of 120,000 are expected to be added to the British 
fleet in addition to miscellaneous vessels totalling about 
25,000 tons. 

British SarevarD Capaciry.—Answering a question 
in the House of Commons recently, the President of the 
Board of Trade said that he understood that the berths 
purchased by National Shipbuilders’ Security, Ltd., have 
an annual capacity of about 1,355,000 tons of merchant 
shipping, and there remains an annual capacity of about 
two million gross tons in existing yards, excluding those 
specialising in naval work. 

Lonpon’s Surprine.—During the week ended February 
10th, 981 vessels, representing 1,032,710 net register tons, 
used the Port of London. Of these, 498 vessels (828,038 
net register tons) were to and from Empire and foreign 
ports and 483 vessels (204,672 net register tons) were 
engaged in coastwise traffic. Thirty-three vessels, totalling 
298,753 gross register tons, used the Tilbury landing stage 
during the month of January. 

Iraty-Soutrn Arrica Serrvice.—As a result of 
the South African Government’s decision not to renew 
the annual subsidy of £150,000 to the Lloyd Triestino 
Company, the liners *‘ Duilio”-and “ Giulio Cesare ” 
will not call at South African ports after the end of March. 
The service was financially and economically a failure 
notwithstanding the fact that the company also received 
an Italian subsidy of £300,000 a year. 

A New Dotcsx Sar Tanx.—tThe superintendent of the 
experimental tank at Wageningen, Mr. L. Troost, recently 
announced, in the course of a paper, ws = a omar of 

dimensions for experiments on ship pro is to 
be “baile in Holland. The money for the tank has been 
subscribed by shipping and allied interests assisted by a 
Government grant. It will be suitable for experiments 
with propellers up to 20in. in diameter and engine power of 
250 H.P. 

Errect or RuppErs on Sup Prorutsion.—In a paper 
entitled “‘ Special Trials of the ‘ Beacon Grange,’ ” before 
the North- Coast Institution of Engineers and Ship- 
builders, Mr. A. Emerson dealt with the effect of steering 
on propulsion. With the ship under review, when the 
rudder was moved quickly 20 deg. into the serew race, the 
initial loss in propulsive efficiency was about 40 per cent. 
A 5 deg. rudder angle on a straight course increased the 
resistance by nearly 2 per cent. 

Cuearer Are TRAVEL ConFERENCE.—An international 
conference to discuss the possibility of concluding a con- 
vention dealing with exemption from taxation of fuel and 
lubricants used in air traffic, was opened in London on 
Tuesday, February 2lst, by Sir Kingsley Wood. This 
country, Australia, Canada, South Africa, India, New 
Zealand, Eire, and forty-six other countries are repre- 
sented at the conference, the deliberations of which aim 
at cheapening the cost of travel by air. 


A Cunarp Memor1at.—It is announced that a proposal 
to erect a memoria] to Sir Samuel Cunard, marking the 
centenary of Transatlantic steamship service, has been 
endorsed by the Nova Scotia Historical Society. The 
Society urges that the project shou'd be undertaken soon 
so that the monument may be ready by July 17th, 1940, 
the one hundredth anniversary of the arrival of the steam- 
ship “ Britannia ” at Halifax, beginning the first regular 
service between the United Kingdom and North America. 
Sir Samuel was the founder of the service. 


Mancnester Sure Canat Report.—According to the 
annual report of the directors of the Manchester Ship 
Canal for 1938, receipts from ship canal tolls, ship dues, and 
miscellaneous services totalled £1,377,223, a decrease of 
£101,914 as compared with 1937. The weight of sea- 
borne traffic on which ship canal tolls were paid totalled 
6,203,782 tons, a reduction of 624,783 tons. Expenditure 
on working showed an increase of £24,992 as compared 
with 1937, and £60,320 have been set aside to meet 
eventual renewals of the company’s plant and other works. 


-Toe Musick Memoriat Tropny.—tThe first award of 
the Musick Memorial Trophy has been made to Mr. Arthur 
Gouge, chief designer of Short Brothers, Ltd., and a 
member of Council of the Royal Aeronautical Society. 
The Musick Memorial Trophy was founded in 1938 as a 
memorial to Captain Edwin Musick and his six companions, 
who were lost on January 12th, 1938, on the “ Samoan 
Clipper,” in the South Pacific, during the first com- 
mercial flight from the United States to Auckland, New 
Zealand. It is awarded annually to the group, body, or 
individual which has made the contribution, develop- 
ment, or improvement which by its practical application 
has become most effective in furthering the safety of air- 
craft, with special regard to trans-oceanic aviation. The 
award is confined to citizens of the British Common- 
wealth of Nations and the United States of America. The 
trophy, in silver, is valued at £250. 
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CONDITIONS OF CONTRACT 


AT a recent meeting of the Institution of Civil 
Engineers there was discussed a paper by Mr. E. J. 
Rimmer, entitled “‘ The Conditions of Engineering 
Contracts.”” The author, who before his call to 
the Bar was, and still is, a corporate member of 
the Institution, is an authority on the law of civil 
engineering contracts who is known to the engi- 
neers and contractors of to-day as was the late 
A. A. Hudson to a generation before him. The 
discussion at the Institution on January 10th is of 
special interest, not only because of its subject 
matter and the views expressed by those who took 
part in it, but also for the reason that the President 
at the close of the meeting announced that the 
Council had decided to meet the Federation of Civil 
Engineering Contractors with the object of dis- 
cussing the practicability of standardising General 
Conditions of Contract and bringing them into line 
with modern practice. It is significant that all 
the speakers, save one, who contributed to the dis- 
cussion were in agreement as to the desirability of 
standardisation. 

In a leading article in this journal nearly nine 
years ago we commented on the “ General Condi- 
tions of Contract for use in connection with works 


236 | been repeatedly revised and brought up to date. 


had imposed upon him almost all the risks 


recently been issued by the Association of Consult- 
ing Engineers in agreement with the Federation of 
Civil Engineering Contractors. We then said that 
we believed that that was the first occasion in 
this country on which a set of model conditions, 
designed specially for use in connection with civil 
engineering construction generally, had been 
agreed upon by responsible bodies representing 
both the engineer and the contractor. The Royal 
Institute of British Architects had issued many 
years before a model form of Contract and Con- 
ditions of Contract which met with general accept- 
anee by architects and building contractors alike. 
These documents had, since their first publication, 


The model conditions issued by the Institution of 
Electrical Engineers for mechanical and electrical 
engineering contracts and the somewhat similar 
document published in 1923 by the Association of 
Consulting Engineers were already well known and 
in general use. We welcomed as an important step 
in the right direction the agreement which had 
been reached by the Association and the Federa- 
tion. These 1930 “ Conditions ” of the Association 
are good, and have been largely used since they were 
first issued to the public. We understand that no 
less than 15,000 copies have been printed. They 
are not perfect and the accumulated experience of 
their use since 1930 shows that some clauses at any 
rate need revision and are capable of improvement. 
The Association of Consulting Engineers has 
already had under consideration this question 
of revision. That the work has not already been 
undertaken by the Association is, we believe, due 
to the hope that the Institution would make some 
move in the matter and encourage the use of some 
form of standardised conditions backed by the 
weight of the Institution’s authority. 


The author of the paper pointed out that 
the gradual legal development of Conditions 
of Contract had led to a situation whereby 
the contractor for civil engineering works 


of loss resulting from the many contingencies 
which beset precarious works. “When,” said 
Mr. Rimmer, “it was appreciated that the 
event which caused such loss might be an event 
for which the employing authority themselves were 
responsible, or an event brought about by a varia- 
tion in the character of the work ordered by the 
engineer, or even by the failure of the structure as 
designed under load, it followed that the criticisms 
of general conditions were necessarily almost all in 
one direction, resulting in a consideration of the 
question whether or not some amelioration of those 
risks and some removal of or limitation upon the 
liabilities to be undertaken by the contractor, 
would not be a more satisfactory solution of the 
problem.” In the course of the discussion, 
Mr. Rimmer said he ventured to think that “a 
standardised form of General Conditions would 
have advantages to employing authorities as well 
as to contractors, and would be of great value to 
the engineering profession as a whole. Under such 
standard General Conditions of Contract the respec- 
tive rights of the parties should be of such a nature 
that they might be fairly enforced whatever con- 
tingencies might arise, and in that event, if they 
were adopted, it should be understood by all parties 
that in the event of a dispute arising, every clause 
would be enforced without question.” Mr. Rimmer 
added that his colleagues at the Bar, like himself, 
found considerable support for the view that “ the 
Conditions of Engineering Contracts were not 
always enforced,” and he further suggested “ that 
the choice which had to be made was between a 
standardised set of fair conditions which would 
have to be strictly enforced and the continuance of 
the existing practice; as a lawyer, he would be 
false to his legal training if he did not favour the 
first of those alternatives.” 

Among the matters usually included in Con- 
ditions of Contract which, in Mr. Rimmer’s view, 
should have special consideration in any revision 
of existing standard clauses, is the relative autho- 
rity of specification clauses and the clauses of the 
General Conditions. His view is that a standardised 
form of General Conditions should make the 
specification supreme in regard to all matters 


to refrain from doing, work, and if this were done 
the engineer by his specification would be able to - 
make provision for all obligations or duties relative 
to any particular work. It is difficult to find a satis- 
factory solution of one problem to which Mr. 
Rimmer devotes considerable attention, namely, 
the contractor’s liability for all damage whether 
to the works or to adjoining property. Should 
this include or exclude damage to, or failure of, 
work carried out in accordance with the design and 
specification and resulting from inherent weakness 
in, or insufficiency of, the designed work? Mr. 
Rimmer does not definitely state in his paper what 
is his own view on this matter; but it can be 
deduced from the general tenor of his observa- 
tions. Anything that can be done by the Institu- 
tion to clarify the situation will be welcomed alike 
by engineers and contractors.. A clause in the 
Association of Consulting Engineers “Condi- 
tions ” deals, we think satisfactorily, with the 
case of damage during the period of maintenance, 
but it does not cover the risks of loss during con- 
struction to which Mr. Rimmer has drawn 
attention. 

Another matter discussed by the author con- 
cerns variation orders. May such orders be given, 
and in certain cases should they be given, “ for 
the purpose of preventing property adjoining the 
works from being damaged, or for the purpose of 
rendering practicable works which, as specified, 
have proved impossible or impracticable by reason 
of sub-soil or other physical conditions proving 
different from those anticipated? Under many 
contracts it may be successfully contended by the 
employer that, as the contractor has undertaken 
to carry out and to maintain the work and has 
assumed all risks for damages, it is not the function 
of the engineer to render the risk less or to cast 
extra cost upon the employer by giving a variation 
order for any such purpose.” In Mr. Rimmer’s view 
the question whether or not variation orders for 
protective or strengthening works may be given 
by the engineer without first seeking the authority 
of the employer is one which should be settled 
affirmatively by the Conditions of Contract. On 
the subject of payment for extra works and similar 
claims, Mr. Rimmer points out that the relative 
clause in the Association “Conditions” is not 
altogether satisfactory. It does appear to be sus- 
ceptible of improvement in the direction of limiting 
the consideration of contractor’s claims for extra 
works to those made at the time of the occurrence 
of the subject or within a reasonably short time 
thereof. The engineer, says Mr. Rimmer, “ wants 
to be sure that if any claim is to be made as a result 
of his instructions, he shall receive notice of the 
nature and grounds of that claim at the time the 
instruction is given, so that he may, if necessary 
or desirable, modify it.” It was naturally the 
arbitration clause and that other clause which has 
come to be known as “the dispute-prevention 
clause,” often associated with it in modern con- 
tracts, that gave rise to more general comment in 
the course of the discussion than any other clause. 
The clause by which the engineer was made the sole 
arbitrator and judge of all matters arising under 
the contract, which, in one form or another, was 
commonly used by engineers of an earlier genera- 
tion is now, to all intents and purposes, dead. 
Certainly no speaker who took a part in the dis- 
cussion of Mr. Rimmer’s paper ventured to suggest 
its retention in any form. The two clauses in the 
General Conditions of the Association of Consulting 
Engineers which cover dispute prevention and arbi- 
tration have been widely used in public works 
contracts since 1930. The matters reserved to the 
sole and final decision of the engineer are strictly 
limited by the first of these clauses; but appa- 
rently Mr. Rimmer would go somewhat further in 
the direction of limitation, or even eliminate all the 
reserved matters. 


We agree with the author of this important con- 
tribution to the “‘ Proceedings ”’ of the Institution 
that the whole question of General Conditions of 
Contract for civil engineering works calls for care- 
ful examination. To ensure that model or standard 
conditions of contract are generally accepted and 
widely used they should have behind them the 
authority of the Institution of Civil Engineers. 
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respecting obligations of the contractor to do, or 


For this reason we welcome the announcement 
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made by the President, Mr. Binnie, at the recent 
meeting of the Institution. We may add that Mr. 
Rimmer’s paper is to be further discussed in the 


near future at meetings of two of the local Associa-” 


tions of the Institution. 


Are Engineers Scientific ? 


WE have noticed with sadness on many occasions 
a reluctance to regard engineering as a science. If 
that reluctance appeared only amongst people 
whom one would not expect to know better, it 
“would perhaps be forgivable, but when one finds 
it prevalent amongst scientists in other vocations, 
it is irritating. We had hoped that it was 
dying down; that the many evidences of the 
pursuit of science which engineers have displayed 
was beginning to be noticed; that scientists in 
other fields and the leaders of other professions 
were beginning to recognise that the application 
of scientific discoveries to practical purposes 
involves the utilisation of science itself; that 
engineering is not all traditional, not all rule of 
thumb, empirical work. The Royal Society has 
set a good example. For a great many years it 
only opened its august arms reluctantly to embrace 
engineers, and even in doing so not infrequently 
justified its condescension by directing attention 
to the extra-engineering work done by the new 
Fellow. Recently it has taken genuine engineers 
into its fold, admitting tacitly thereby that they 
deserve to rank with the great army of scientific 
workers who are more interested in the pursuit 
of knowledge valueless materially to man, than 
that knowledge which through its application adds 
to the increase of human contentment. 

A remarkable example of this mal-comprehen- 
sion of engineering has come before us from an 
improbable quarter. Mr. J. D. Bernal, a Fellow 
of the Royal Society and a Professor of Physics 
in Birkbeck College of the University of London, 
has written a large and notable work, entitled 
“The Social Function of Science” (Routledge). 
Now one would be justified in anticipating that a 
follower of physics would be in sympathy with the 
applied art which makes the greatest use of that 
science. Yet we find him writing: “ Nevertheless, 
in Many ways engineering remains a traditional 
rather than a scientific profession, and the possi- 
bilities of a wholesale application of science to engi- 
neering have not been seriously thought out or 
applied.” In the name of all that is wonderful, 
what does he mean! We reject his saving clause 
“in many ways” equally with the suggestion 
that engineering is “traditional” to an exces- 
sive extent. There is no science, not even the 
latest, that does not “in many ways” rely upon 
inherited knowledge and that does not make use 
of some traditional methods. Professor Bernal 
goes on to indicate that he sees signs of 
reform in the United States and the Soviet 
Union, as if in these countries alone could 
be found applications of science in engi- 
neering. Did we wish to controvert the 
allegation, we should have to turn back years ago 
to the researches of Watt into the latent heat of 
steam, of Fairbairn into the strength of materials, 
and more by regular stages through an interminable 
list of those who have applied scientific methods 
in every branch of mechanical and civil engineering 
till we came down to recent years, when the exist- 
ence of numerous engineering research organisa- 
tions of one kind and another gives abundant 
evidence that engineering is pursued in a truly 
scientific spirit. But we have not yet done with 
Professor Bernal. There is something still more 
astounding to come. Touching upon Metals, he 
writes: ‘‘ Although our modern civilisation is 
based almost entirely on the use of metals and 
alloys, all we knew of them up till ten years ago 
was purely empirical knowledge achieved by 
methods of trial and error of the same character as 
those of the metal workers of the early civilisa- 
tions.” The limitation to ten years suggests that 
Professor Bernal rejects as scientific the whole 
mass of metallurgical research that had been 
carried out in Europe, America, and Japan before 
recent developments in the X-ray analysis 
of metals. But is it fair to make such a dis- 
tinction between what is empiricism and what is 
science ? Surely not. Surely in his own field of 





physics Professor Bernal would find that before 
it reached exalted heights it had to labour through 
years of purely experimental discovery. Is it fair 
to condemn as unscientific everything that has 
not yet attained, or that is seeking to attain, 
ultimate knowledge? We say unhesitatingly, 
No! The proper use of such knowledge as we 
have, and which is sufficient for our*purpose, is 
just as scientific as the craving after a still deeper 
knowledge which may, when it is won, carry us 
no further in the practical satisfaction of human 
wants than the relatively superficial knowledge 
we now possess, and to which we are adding daily 
by those empirical methods of which Professor 
Bernal thinks so little. 

It would be interesting to know what exactly Pro- 
fessor Bernal has in mind when he speaks of “a 
wholesale application of science to engineering.” 
He must be perfectly well aware that all the 
physical sciences are taught in engineering schools 
and that all of them are relied upon in the design 
and utilisation of machines and structures. The 
law of the conservation of energy, an abstract law 
incapable of conclusive proof and thoroughly 
“ scientific,” is in familiar daily use by engineers ; 
the laws of thermodynamics, including both those 
which are empirical, like Joule’s equivalent, and 
those which are. abstract, like Carnot’s theorem, are 
commonplaces of engineering ; electrical engineer- 
ing is loaded with laws which have been won by 
empirical research—like Faraday’s—or by pure 
thought—like Clerk Maxwell’s theory. In the 
moderately recent field of extreme low tempera- 
tures the science which came to us through a 
dozen scientists at home and abroad is in constant 
requisition. So we might go on. There is to-day 
no branch of engineering which is negligent of 
science, even when, as it is justified in doing, it 
employs that science in a traditional manner. 
Let us agree that a great deal of it has been won 
by empirical research. Does Professor Bernal 
wish us to understand that the employment of this 
method is to be given up or that we are to wait 
for further progress in engineering until the 
“ wholesale application of science to engineering ” 
puts us in possession of the fundamental laws 
associated with the materials we. use and with the 
purposes to which we put them ? 


The Engineers’ Guild 


As recorded in the Seven-Day Journal, the 
Engineers’ Guild held a meeting last Monday at the 
Caxton Hall, Westminster. It provides some indi- 
cation of the enthusiasm the Guild is now beginning 
to engender that something approaching one half 
of the total membership should have decided to 
attend the meeting, a proportion that many a 
long-established society would envy. Though 
the actual formal business to be presented was 
small in amount and might in other circumstances 
have been regarded as a somewhat slight excuse for 
calling the meeting, we believe that the Committee 
and the members attending went away well satisfied 
with the results, and with the progress that the 
Guild is making. Following upon the completion 
of the business, the Chairman called upon the 
members for comments on the actions of the Com- 
mittee. There was no lack of them. The Com- 
mittee was, in fact, bombarded with suggestions, 
not unmixed with criticism, and showed itself open 
to consider almost all of them. But in a scarcely 
definable manner, the way in which criticism was 
offered differed from its presentation at earlier 
meetings. It was not merely that practically 
every suggestion had sound good sense behind it, 
but rather that it was constructive, and, of greater 
importance, that it was put forward with the object 
of furthering the aims and increasing the power of 
the Guild itself, rather than those of the speaker 
personally. The roots from which the Guild has 
grown, we begin to have pride in recalling, are to 
be found in leading articles and correspondence in 
our columns. Following perhaps upon that corre- 


spondence many present at earlier meetings, 
prospective members of the Guild, appeared to 
consider that the Guild ought to be an organisa- 
tion solely concerned in affecting their own personal 
prosperity. To judge from last Monday’s meeting, 
a less purely self-interested spirit is growing up 
amongst the members. The Guild is becoming a 





corporate whole, with a keen proselytising spirit, 
and its objects have become less narrowly concen- 
trated on salary and status alone. 

It is difficult in a single sentence to sum up 
neatly the somewhat abstract aims of the Guild. 
Under the able direction of its present Committee, 
it seems likely to build up a distinctive character 
of its own making. Perhaps some inkling of what 
its spirit may become is provided by a distinction 
drawn by one of the speakers between the great 
technical institutions and the Guild, The institu- 
tions, he said, were set up to serve engineering ; 
the Guild to serve engineers. The distinction is 
clear. The institutions are learned societies, and 
are recognised as such by their Charters. They are 
concerned only with the advancement of the tech- 
nique and craft of engineering. But the Guild is 
concerned for its members as individuals. It 
appears to us that it bids fair to achieve a humanity 
which the others, despite their great prestige and 
value, lack. For in looking after the personal, 
human and social, as distinct from technical, side 
of the relations of engineers with each other and 
with the public at large, there is no lack of matters 
on which the counsel and the prestige of a powerful 
Guild could exert a beneficent influence. 








INTERNATIONAL TRADE 


THE difficulties of providing a trade link between 

what he describes as the totalitarian and the free 
trading countries, are discussed by M. Zvegintzov in 
the February issue of Lloyds Bank, Ltd., monthly 
review. The world, he considers, is now divided into 
these two groups, the totalitarian vigorously extend- 
ing their policies of self-sufficiency and rigid control, 
and the free trading nations trying to mobilise their 
resources so as to develop what is left of “ normal ” 
trade. British policy, he says, should aim at forging a 
link between the two groups by co-ordinating the 
countries in each. The Anglo-American Trade Agree- 
ment, he thinks, is perhaps a first step in this direc- 
tion. 
M. Zvegintzov illustrates the advantages and difti- 
culties of attempts to attain self-sufficiency by a 
description of the economics of “ substitute indus- 
tries.” The substitutes mean nothing more than the 
use of one raw material instead of another; for 
example, artificial wool means the changing over 
from one raw material—sheep—to another—timber. 
There is still a need for raw material, while the esta- 
blishment of such industries necessitates complicated, 
large-scale plant, which in turn calls for raw materials, 
capital and skilled labour. Beyond a point, even 
substitute industries can only be established by a 
nation which either possesses large internal resources 
or is willing to trade abroad and interchange goods 
and services with those of its neighbour. In any 
case self-sufficiency involves a lowering of the standard 
of living, and a new and heavy strain upon labour, 
raw material supplies, and industrial ts. 

M. Zvegintzov considers that the real strength of 
the free trading countries lies in their liquid resources. 
These, however, require proper use. It is not enough 
to grant credits for the finance of British exports. 
There is equal need for a parallel organisation to 
help the recipient country to sell its own goods, so 
that it can duly repay the credit. The Department of 
Overseas Trade should, in fact, be interested in 
import as well as in export trade. The Exports 
Credits Guarantee Department should equally be 
prepared to cover more freely the “transfer and 
exchange ”’ risk, as well as the “ credit ris .” To-day 
it only does so to a limited extent. 
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The Motor Liner ‘‘ Dominion Monarch ”’ 


No. II 
(Continued from page 214, February 17th) 


| our first article we dealt principally with 
the general design and construction of the 
ship, and we now pass to the cargo and passenger 
accommodation and propelling machinery. 


Carco ACCOMMODATION 


There are six holds, and these, together with 
the various ‘tween deck compartments, are 
insulated so that a refrigerated capacity of approxi- 
mately 511,000 cubic feet is obtained. Included 
in that amount about 72,240 cubic feet of space 
has been specially arranged for the carriage of 
chilled produce in water-tight compartments. 
The balance of the space available for general 








and 2 middle ’tween decks, and Nos. 1 and 2 upper 
"tween decks, having a total capacity of approxi- 
mately 590,000 cubic feet, and a set of ship’s 
provision chambers having a total insulated 
capacity of about 15,000 cubic feet situated in No. 4 
‘tween deck. In addition there are cold cupboards, 
and a drinking water cooler with a small circulating 
pump to circulate cooled water to draw-off points 
in various parts of the vessel. 

An ice tank capable of making 3 cwt. of ice 
per freezing is served by the main refrigera- 
ting installation. The installation is also designed 
to provide cooled fresh water at a tem- 
perature of 45 deg. Fah. in connection with 





FIG. 1—REFRIGERATION PLANT 


cargo is about 162,000 cubic feet. The cargo- 
handling machinery is of the latest type and 
comprises twenty-four Laurence Scott electric 
winches, with a designed lifting capacity of 5 tons 
at a speed of 130ft. per minute. For the handling 
of heavy loads, a special] derrick with a designed 
capacity of 40 tons is provided at No. 2 hatchway. 


REFRIGERATING PLANT 


The refrigerating equipment in this vessel com- 
prises four CO, refrigerating machines dealing 
with insulated cargo spaces in Nos. 1, 2, 3, 4, 5, 
and 6 holds, No. 5 ’tween deck, No. 4 ’tween 
deck, or special cargo room, No. 1 orlop ‘tween 
deck, Nos. 1, 2, and 3 lower ’tween decks, Nos. 1 
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an air-conditioning plant serving the dining 
saloon, foyer, and hairdressing saloons. 

The refrigerating machinery was supplied and 
fitted by J. and E. Hall, Ltd., and is arranged on 
H deck immediately aft of No. 3 spaces, together 
with the main brine room for control of Nos. 1, 
2, and 3 spaces and the air-conditioning duty, and 
a brine room immediately aft of the motor room 
for control of Nos. 4, 5, and 6 spaces, provision 
rooms, &c. The plant, which we illustrate: in 
Fig. 1, comprises four electrically driven horizontal 
twin-compressor CO, machines. Each machine 
has two single-acting compressors driven by an 
Allen variable-speed electric motor of 160 B.H.P. 
coupled directly to the crankshaft. All the working 
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parts are enclosed, and forced lubrication to all 
the principal bearing surfaces is fitted. There 
are four CO, condensers, one for each machine, 
three of the condensers being of the vertical type, 
having copper coils in circular cast iron casings. 
The condenser for the fourth machine is of the 
makers’ latest two-pass tubular type, and consists 
of twelve units with coils and casings of copper 
and CO, and circulating water headers, and also 
four sets of evaporator coils of steel tube in 
circular steel casings arranged in an insulated 
room. For brine circulation six vertical centrifugal 
pumps and one reciprocating pump are installed 
in the forward brine room, and two vertical 
centrifugal pumps are installed in the aft brine 
room, all electrically driven; also a small elec- 
trically driven force brine pump is provided in 
the aft brine room. The brine arrangements 
have been designed for the simultaneous circula- 
tion of brine at several different temperatures as 
required for the various duties. The whole of the 
insulated cargo spaces are arranged primarily 
for the carriage of frozen cargo, fruit, and cheese, 
and are fitted with roof grids, air-cooling batteries, 
and air circulation to maintain the suitable tem- 
peratures. Air circulation in all the spaces with 
the exception of the No. 2 centre compartments 
is arranged on the vertical air-circulating system, 
the air being delivered from the coolers along the 
sides of the spaces, and discharged through over- 
head trunks in the roof of the spaces. Axial 
type fans by Axia Fans, Ltd., are fitted. The 
various compartments in the Nos. 1, 2, and 3 “tween 
decks and the special cargo room in No. 4 *tween 
deck are also fitted with meat rails for the carriage 
of chilled meat, and all the provision rooms are 
cooled by brine grids arranged on the roof and 
sides, and also by air-cooling batteries and fans 
as necessary. Elliott-Siemens electrical distance 
thermometers are fitted in all the insulated 
cargo and provision chambers, over 100 points 
being so-covered. 

In addition to the main CO, plant, J. and E. 
Hall, Ltd., have also supplied fourteen Hallmark 
methyl chloride automatic machines for dealing 
with remote cold cupboards in bars, pantries, &c., 
seven of them being of the self-contained domestic 
automatic refrigerator type. The insulated cold 
cupboards for the remaining Hallmark machines, 
and also the cold cupboards connected to the 
brine system, have been supplied by the same 
supplied the five lifts— 
one passenger and four pantry lifts. Three of 
the lifts are electrically operated and two by hand. 


GENERAL AND NAVIGATING EQUIPMENT 


The ship is equipped with all the most up-to-date 
equipment both for general and navigational 
purposes, including a complete sewage disposal 
installation by Adams-Hydraulics, Ltd., of York ; 
Stone electrically operated water-tight doors ; 
a Lux-Rich fire and smoke-detection installation 
in conjunction with a CO, fire-extinguishing system, 
and a complete Mather and Platt, Ltd. sprinkler 
fire-extinguishing installation throughout the 
accommodation and store spaces. The naviga- 
tional. instruments also include a Hughes echo 
sounder, a Marconi wireless equipment, and a 
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FIG. 3—VERANDAH CAFE AND CINEMA 
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complete Sperry gyro compass equipment, with 
Kelvin auxiliary compasses. 

The steering gear was supplied by Brown 
Brothers and Co., Ltd.; of Edinburgh, and is of 
the four-cylinder electro-hydraulic design, with 
duplicate power units, each consisting of a constant 
speed 90 B.H.P. Allen non-reversing electric motor 
driving a V.8.G. variable delivery pump. Each 
power unit is designed to meet all the normal 
steering requirements, and under ordinary sea- 
going conditions one unit is kept in reserve, but if 
specially rapid steering is required, as when dock- 





full width of the ship. This room, together with 
the adjacent foyer, is supplied with conditioned 
air from a plant installed by the Carrier Engineer- 
ing Company, Ltd., of London. The foyer with 
its shop, cocktail bar, and hair-dressing salons, 
forms a special feature of the lay-out, and from the 
foyer an electrically operated elevator serves all 
decks. The extensive verandah café (see Fig. 3) 
also runs the full width of the vessel, and is avail- 
able as a cinema. On the deck immediately aft 
there is a permanent open-air swimming pool, 
with dressing rooms and a fully equipped gymna- 








Fic. 4—RESTAURANT 


ing or in narrow waters, both power units can be 
used, thereby practically doubling the speed of 
the steering gear. The change from one to two 
units or from one to the other can be carried out 
instantaneously by simply starting or stopping the 
motors as required. The gear is also provided with 
the makers’ standard arrangement of hydraulic 
stop valves, whereby in the event of any of the 
hydraulic cylinders being damaged they can be 
immediately isolated from the hydraulic system and 
steering carried on by two of the remaining cylin- 
ders. The arrangement, it is claimed, gives a choice 
of four’ combinations of two cylinders each, in 
addition to the normal condition of four cylinders. 
The steering gear is controlled from the bridge by 
a Brown’s patent hydraulic steering telemotor, 
and there is also a mechanical control pedestal on 
the docking bridge aft. The firm has also supplied 
a combined rudder carrier and bearing, which is 
fitted directly under the tiller of the electro- 
hydraulic steering gear. In addition to taking 
the radial thrusts of the rudder stock, it carries 
the whole weight of the rudder, rudder stock, and 
tiller. The carrier consists of a heavy cast iron 
pedestal secured to the deck and provided with a 
heavy bronze bush in which the rudder stock 
rotates, while on top of the pedestal there is fitted 
a heavy bronze thrust ring on which the underside 
of the tiller rests. Both the radial and the thrust 
bearings are lubricated by oil boxes attached to 
the tiller. The thrust ring and radial bush are each 
made in halves and special arrangements to facili- 
tate examination or renewal of these parts without 
disturbing any other fittings are provided. 

Other equipment worthy of mention includes 
a Stothert and Pitt electric windlass and Clarke, 
Chapman electric capstans. 

The sanitary equipment was supplied by Shanks 
and Co., Ltd., of Barrhead, Glasgow, in connec- 
tion with the sewage disposal plant of Adams- 
Hydraulics, Ltd., of York. 


THE PASSENGER ACCOMMODATION 


All the public rooms, including the lounge, the 
smoke room, the writing room, the drawing-room, 
and the palm court, were designed on lines which 
in the light of the owner’s experience should appeal 
to all travellers on this service. In addition to the 
most modern type of G.E.C. lighting, which is fitted, 
most of these rooms have exceptionally large 
windows looking on to the lounge and promenade 
decks. The lounge and restaurant was designed 
and furnished by Waring and Gillow, Ltd., and 
the other public rooms by Hamptons, Ltd. 

The restaurant (see Fig. 4), which has a. seating 
capacity of 300, is 87ft. long, and it extends the 








modern electric and steam cooking appliances. A 
service pantry on each deck is also provided, 
and these are in direct communication with the 
main pantry by means of an interior staircase and 
an electrically operated lift. 

In order that all services required by the passen- 
ger can be attended to in the most expeditious 
manner, a telephone is placed adjacent to each bed, 
and these are connected to a central exchange at 
which operators are in attendance night and day. 
The telephone installation, which has been 
designed and fixed by the General Electric Com- 





sium adjacent. A large flush deck around the pool 
is provided. 

The upper promenade or lounge deck is screened 
against the weather for a distance of 52ft. at the 
forward end, and the lower promenade deck has a 
complete circuit of over 300 yards. 

A large nursery with separate dining room away 
from the main dining room, for the use of children, 
is provided, and adjacent to these a separate deck 
is allocated for the sole use of children. Special 
attention has been given to the hospitals, and these 
are placed amidships. They comprise separate 
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general and special wards in charge of the ship's 
surgeon and a fully qualified staff. Self-contained 
isolation hospitals at a remote distance from the 
passenger accommodation are also provided. The 
requirements for so many passengers on a voyage 
of long duration have been foreseen in the pro- 
vision of the fully equipped laundry, which has 
been designed and fitted by Thomas Bradford 
and Co., Ltd., of Salford, Manchester, to dea] with 
the large amount of linen which must necessarily 
be carried, whilst separate ironing rooms are also 
installed on each deck. The kitchen and main 
pantry are placed at the after end of the dining 
saloon, and these are replete with all the most 
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pany, Ltd., will be linked directly to shore telephone 
systems at the vessel’s ports of call. For the ship’s 
officials and for other service requirements there is 
a separate automatic telephone system. 


THE PROPELLING MACHINERY 


As will be seen from the drawings reproduced 
on the opposite page, the liner has quadruple screws, 
each driven by an oil engine of the Doxford 
opposed-piston pattern. Each main engine has 
five cylinders, with a bore of 725 mm. and a com- 
bined stroke of 2250 mm., the combined power 
under normal service conditions being approxi- 
mately 25,000 B.H.P. at 125r.p.m. The machinery 
is however, capable of developing a total of 32,000 
B.H.P., should such a power be required. The 
main engines, two of which were built at the 
Neptune Engine Works of Swan, Hunter and 
Wigham Richardson, Ltd., and the other two at 
Messrs. William Doxford and Sons’ Works, Sun- 
derland, conform strictly to Doxford’s latest 
practice, already described in THe ENGINEER, in 
which the bed-plate, columns, cylinder entablature, 
&c., are entirely constructed of welded steel. The 
engine makers claim that the opposed-piston design 
results in the combustion loads being transmitted 
direct through the piston-rods, connecting-rods, 
to the crankshaft, and as a result the stresses 
exerted on the framework and bed-plate are 
minimised, and the load on the main bearings is 
balanced. With this type of engine there are no 
cylinder covers. Bibby de-tuners are fitted. 

The strokes of the upper and lower pistons are 
proportioned in the ratio of 950 mm. and 1130 mm., 
in order to obtain a complete balance between the 
respective reciprocating weights, whereby the 
primary and secondary forces and couples are 
balanced throughout the engine. The upper piston 
controls the exhaust ports and the lower piston 
the scavenging ports. Both sets of ports are 
arranged around the complete circumference of 
the cylinder liner and the whole arrangement 
results in good scavenging on the “uniflow” 
principle. As a result, only a small excess air 
quantity is necessary, and, in consequence, the 
exhaust temperature is normally of the order of 
700 deg. Fah., which enables considerable steam 
quantities to be obtained from the waste heat 
boilers, which are installed for the main engines. 

All the main bearings and the connecting-rod 
bottom end bearings are furnished with spherical 
seats, which considerably reduce the cost of main- 
tenance and give a high mechanical efficiency. 
The heads of the pistons are so shaped that when 
they come together at the in-centre the space 
formed between them is approximately spherical. 
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which approaches an ideal condition for efficient 
combustion. Both the cylinder jackets and the 
pistons are cooled by distilled water, and special 
wing tanks shown in the drawing are provided for 
the storage of distilled water in considerable 
quantities. On page 240 we reproduce a view 
in the main engine room, and in Fig. 6 a 
view of the contro! platform showing the starting 
and reversing levers and the Ray engine-room tele- 
graph is shown. 

Most of the auxiliary machinery is electri- 
cally operated, and five oil engine-driven 
generators are installed, each having a capacity 
of 600 kW. These supply the power required, both 
for the engine-room auxiliaries and the very exten- 
sive hotel load. : 

The engine-room auxiliary pumps are arranged 
on the basis that one set is provided for looking 
after the requirements of two of the main engines, 
another set for the other two main engines, while 
a third set serves asa standby. The number of 
units accommodated in the engine room is, we 
noted, very large, and as giving some indication of 
what this means it may be mentioned that there 
are no fewer than nine coolers for distilled water 


and lubricating oil alone. Again, for the purifica- | arrange: 


tion of the fuel oil and lubricating oil, eight 
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Sharples centrifugal separators are installed, with 
corresponding tanks for rectified fuel and lubricat- 
ing oil. We noted pumps by Weir, Drysdale, 
and Allen. 

In order to provide the steam required for hotel 
purposes, two waste heat boilers are arranged, one 
taking the exhaust gases from the port inboard 
engine and the other those from the starboard 
inboard engine. The waste heat from these two 
engines éasily provides all the steam required, and, 
in consequence, the outboard engines exhaust direct 
to their respective silencers. The two boilers just 
mentioned, which are of the Clarkson thimble-tube 
type, operate on exhaust gases only. Each boiler 
is designed to give 5000 Ib. of steam per hour 
at 100 Ib. pressure, and in order to meet the port 
requirements, two oil-burning bo/lers, also of the 
Clarkson thimble-tube type, with the same design 
output, are installed. 

The complete power and lighting requirements 
are supplied by the oil-engine generating sets 
constructed by W. H. Allen, Sons and Co., Ltd., 
of Bedford. They are installed in an auxiliary 
engine-room situated forward of the main engine- 
room, the five sets being placed side by side with 
the generators towards the aft end. On page 
250, we show a view in the auxiliary engine- 
room at platform level. In the same room are 
the four cooling water pumps for the auxiliary 
engines, comprising two fresh-water pumps for 
cylinder cooling, and two salt-water pumps for 
the lubricating oil coolers, together with some of 
the main engine pumps. The main switchboard 
is placed on a raised platform. It was supplied 
by the Artic Fuse and Electrical Manufacturing 
Company, Ltd., of Birtley, and is illustrated in 
Fig. 7. 

Each of the five generating sets comprises an 
Allen six-cylinder type 8 60-B vertical airless- 
injection, four-stroke oil engine, designed to develop 
900 B.H.P., and directly coupled to an Allen multi- 
polar, compound-wound, marine-type D.C. gene- 
rator, 220 volts, with a normal full-load 


output of 600 kW. An overload of 10 per cent. 











for one hour is obtainable if required. The 
cylinder dimensions of the engines are 430 mm. 
bore and 600 mm. stroke, the pistons being oil 
cooled. Compressed air is used for starting pur- 
poses, a suitable air receiver being installed for 
each engine. We noted that “ Monitor” alarms 
are fitted on the lubricating oil pressure system, 
also dial-type, high-temperature reading thermo- 
meters on each cylinder exhaust. 

A vapour extractor, designed to deal with the 
oily vapour from the crank cases of any number of 
the five engines running together at full load, is 
provided and consists of a motor-driven exhauster 
fan and oil trap. 

Owing to the importance and special nature 
of this ship and present-day exacting require- 
ments of the travelling public, it was considered 
desirable to take every precaution against any 
possibility of vibration or noise emanating from 
the engines. A special system of foundations 
was therefore designed which, in general, consists 
of “Coresil”’ anti-vibration and noise-deadening 
pads, made in sections, which are fitted under- 
neath the base plates, provision also being made 
for “insulating” the holding-down bolts. This 
ment ensures there is no metal-to-metal 
contact between the base plate or holding down 
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bolts and the main seatings. Furthermore, 
flexible elements are inserted in all external 
pipework connections to the engine, which act as 
a safeguard against transmission of noise and 
vibration. The thermal insulation for the main 
and auxiliary engines and bo.lers was supplied by 
the Chemical and Insulat'ng Co., Ltd., of Dar- 
Ington, and the domestic heat and sound 
insulat on by Newall’s Insulation Company. 

In addition to the generators for the main 
generating plant, W. H. Allen, Sons and Co., Ltd., 
have supplied over fifty motors and controllers 
for driving auxiliary equipments. 








Corrosion Resistance of 
Aluminium Alloys 


Ir is well known that, under certain conditions, 
duralumin and other wrought aluminium alloys are 
liable to suffer intercrystalline attack, such corrosion 
being frequently accompanied by little visible 
corrosion product on the surface of the material, 
said Messrs. A. J. Sidery and J. W. W. Willstrop 
at the Royal Aeronautical Society on January 12th. 
The necessity for careful temperature control during 
the solution heat treatment of duralumin and the 
beneficial influence of a rapid rate of cooling after 
such heat treatment on the corrosion resistance of 
this material are now too widely appreciated to 
need emphasis. It is observed that advantage, 
from the point of view of improved resistance to 
corrosion, is also gained in the case of wrought Y 
alloy and, to a smaller extent, in the case of wrought 
aluminium alloy to Specification D.T.D. 206 by 
cooling comparatively quickly after solution heat 
treatment. The best combination of corrosion 
resistance and tensile strength observed by the 
authors in wrought Y alloy was obtained by quenching 
the material in cold water after solution heat treat- 
ment and ageing for two hours at 100 deg. Cent. 
Wrought aluminium alloys of the type represented 
by Specification D.T.D. 206 require an “ elevated 
temperature’’ ageing treatment for the develop- 





ment of the optimum tensile strength in the material, 


but in the fully heat-treated condition are usually 
found to be susceptible to intercrystalline corrosion. 
The ageing of the solution heat-treated sheet at 
165-175 deg. Cent., as compared with ageing at 
ordinary temperature, increases the tendency of the 
material to corrode, irrespective of whether cold 
water or boiling water is used for quenching from the 
solution treatment temperature. Quenching in 
cold water from the solution treatment temperature 
as opposed to quenching in boiling water, results 
in the attainment of slightly better tensile strength 
and improved corrosion resistance in the material, 
even when finally aged at elevated temperature. 

The application to fully treated and aged duralumin 
of processes which necessitate reheating the material 
may cause a serious reduction in its intrinsic corrosion 
resistance. It has been observed, for example, that 
when reheated at temperatures above about 140 deg. 
Cent., heat-treated and aged duralumin is liable to 
become very susceptible to intercrystalline corrosion, 
whereas the reheating of the material at tempera- 
tures up to about 125 deg. Cent., whilst tending to 
increase its corrodibility as compared with that of 
material not reheated, does not induce this pro- 
pensity towards intercrystalline corrosion. It is 
desirable, therefore, that in cases where stove- 
enamelling treatments or other processes involving 
reheating at elevated temperature have to be applied 
to duralumin, a tempe’ of 125 deg. Cent. should 
not be exceeded. It is of interest to note that the 
corrosion resistance of duralumin which had been 
reheated within the temperature range 50 deg. 
to 170 deg. Cent. does not appear to be affected 
either adversely or beneficially Sy subsequent 
storage of the reheated material for 600 days at 
ordinary temperature. ; 

Serious consequences from the point of view of 
resistance to corrosion have followed the applica- 
tion of cold forming operations to certain finally 
heat-treated and aluminium alloys. 

The results of corrosion tests have indicated 
that the tendency to crack can be considerably 
reduced, if not entirely removed, by carrying out 
all forming operations preferably on annealed 
material and then applying the requisite solution 
and ageing treatments, or, alternatively, by per- 
forming the shaping operations on solution heat- 
treated material and then applying the final “ elevated 
temperature” ageing treatment. 

It is usually observed that, under corrosive con- 
ditions with or without applied stress, high-strength 
aluminium alloys requiring to be aged at elevated 
temperature for the development of their optimum 
tensile strength, are more resistant if exposed in the 
solution-treated condition, %.e., without elevated 
temperature ageing treatment. It has been found, 
however, that under stress/corrosion conditions, 
alloys of the type corresponding to Specification 
D.T.D. 363 are more resistant when exposed in the 
fully heat-treated and aged condition than when 
exposed in the solution-treated condition. 

Normally heat-treated and aged duralumin shows 
comparatively high resistance to failure under 
stress/eorrosion conditions. 








Crane Conversion at Rothesay Dock 





Dvurine the past few years it has been found that 
owing to the increased size of the ships discharging 
at the Rothesay Dock, Glasgow, the radius of the 
cranes as originally constructed was too short, while 
owing to the larger capacity grab now in use they had 
become unstable. With a view to meeting the changed 
circumstances, the Clyde Navigation Trustees decided 
as an experiment to convert six of the 4-ton cranes 
and one 8-ton crane to level luffing type. The six 
4-ton derricking free barrel type cranes which it was 
decided to alter were erected by Stothert and Pitt, 
Ltd., at Rothesay Dock with the original equipment 
in 1908, and the 8-ton crane is one of three designed 
and erected by the Clyde Trust mechanical engineer’s 
department, Renfrew, in 1922. 

The extent of the work to carry out the 
alterations was as follows :—Fitting the necessary 
stiffening to the lower structure and dismantling the 
whole of the revolving structure in order to make the 
necessary alterations to fit in with the new level 
luffing gear and counter balance weights. On exami- 
nation, when the crane was dismantled, it was found 
that the main girders of the revolving structure were 
too short and had to be renewed so as to fit in with the 
new upper structure forming the new machinery 
house. In order to get the outreach necessary to deal 
with the larger type of ship, it was decided in respect 
of the 4-ton cranes to fit new jibs giving an outreach 
of 50ft., as against 45ft., and equipped with the 
necessary pulleys, &c., and make them suitable for 
the level luffing gear. The outreach of the 8-ton 
crane was altered from 45ft. to 55ft. All the existing 
electric cables throughout the cranes, the control 
panels, the resistances, and the controllers were also 
renewed, The control equipment now fitted embodies 
the latest “‘ Igranic ” 1.T.L. system. All jibs, struc- 
tures, and level luffing barrels, together with the luffing 
motors and wire ropes, were supplied by Cowans, 
Sheldon and Co., Ltd., of Carlisle. 

Tt will be appreciated that great consideration had 
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to be given to the type of level luffing gear in order to 
carry out the work efficiently as a grabbing crane, the 
suspension rope for the grab having to work in unison 
with the burden rope. The 8-ton and the 4-ton cranes 
have been tested with an overload of 50 per cent. and 
it was found that the stability of the cranes was very 
much improved, the centre of gravity coming well 
within the diameter of the roller path with the test 
load, and in the case of the 4-ton cranes the normal 
working load has been increased to 44 tons, enabling 


Discharge Ring Ropes 
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them to operate with a larger size of grab. Owing 
to the increase in outreach and the conversion to level 
luffing, the cranes are now able to deal with cargo 
aboard the larger ships with ease, and the former 
practice of the dockers swinging the grab into position 
when discharging from the hold has been eliminated. 

Prior to the conversion it was found that with the 
short outreach of the cranes working in large beamed 
vessels, it was necessary to cant the vessel to complete 
the discharge, and this practice has now been 
eliminated. 

Since the cranes went into commission the altera- 
tions have been found to be well worth while, and in 
respect to the economical discharge of cargo and easy 
manipulation of grabs, all expectations have been 
exceeded. 

The accompanying engraving illustrates the 4-ton 
crane after conversion, the parts shown in heavy 
lines indicating the extent of the necessary new work. 
The whole of the work of dismantling the cranes, re- 
erecting and fitting the new gear was carried out by 
the mechanical engineer’s department of the Clyde 
Navigation Trustees, under the supervision of the 
mechanical engineer, Mr. W. A. Oliphant. 








Civil Engineers’ American Visit 


Iv is announced that the Institution of Civil 
Engineers is arranging for a tour of the members and 
their ladies to the United States and Canada in 
August and September. The provisional programme 
of the tour is as follows :— 

August 26th (Saturday).—Depart from Liverpool 
by the s.s. ‘‘ Samaria.” 

September 3rd (Sunday).—Arrive Boston and, after 
visiting the city, proceed to New York by train. 

September 4th (Monday).—Joint meeting in the 
Engineering Societies Building, New York. Addresses 
of weleome by the Presidents of the American Society 
of Civil i and the American Society of 
Mechanical i to the Presidents and members 
of the Institution of Civil Engineers, the Institution 
of Mechanical Engineers, the Engineering Institute 
of Canada, and their ladies. In the evening there 
will be @ ion by the American Society of Civil 
Engineers to the British and i ineering 
delegations at the Club, Columbia University. 

September 5th (Tuesday) to September 8th (Friday).— 
at Columbia University, New York, joint meetings 
with the American Society of Civil Engineers and 
the Engineering Institute of Canada for the reading 
and discussion of technical papers. Visits to works, 
the New York World’s Fair, and other places of 
interest. A banquet of the representatives of seven 
British, American, and Canadian Institutions will 
be held at the Waldorf-Astoria on September 6th, 
and a farewell meeting of all the Societies will be 
held at the World’s Fair Auditorium on Septem- 
ber 8th. 

September 9th (Saturday) and September 
(Sunday).—At Washington. 

September llth (Monday) and September 
(T'uesday).—At Niagara Falls. 

September 13th (Wednesday).—At Ottawa. 

September 14th (Thursday).—At Montreal. 

September 15th (Friday).—Leave Montreal on the 
s.8. ‘Duchess of Richmond” on the homeward 


10th 


12th 














on Friday, Septem- 


voyage, arriving Liverpool 
ber 22nd ; 


or 
September 16th (Saturday)—Leave Quebec on 
the s.s. ‘‘ Empress of Australia’ on the homeward 
voyage, arriving at Southampton on Saturday, 
September 23rd. 
A programme of visits to hydro-electric and other 
works has been arranged during the Canadian portion 
of the tour, and arrangements will be made for visits 
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to engineering works and places of interest at New 
York and Washington. The cost of the trip (cabin 
class), excluding the period spent in New York 
(during which special facilities will be given at 
Columbia University) will be approximately £89. 
Further particulars may be had on application to the 
Secretary. 
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British Standards Institution 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria Street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 





TENSILE TESTING OF METALS 


No. 18. When standardisation was begun by the 
British Engineering Standards Committee one of the first 
subjects to be tackled was that of preparing specifications 
for steel for railway, structural, and shipbuilding purposes. 
This introduced the problem of a standard method of 
testing, and B.S. 18 was issued in 1904, in which standard 
forms of test pieces for steel were laid down. As standard- 
isation has extended to the preparation of specifications 
for other materials it has frequently necessitated devising 
appropriate forms of tensile test pieces. It was realised 
some years ago that as quite a number of the 800 com- 
mittees of the Institution were engaged in preparing 
standard specifications for a variety of materials, there was 
a possibility of each committee considering the problem 
from the aspect of the restricted field in which it was 
interested, thus giving rise to a number of tensile test 
pieces being adopted in different specifications for similar 
materials which only differed from each other in unimpor- 
tant details, The Council of the Institution accordingly 
authorised the appointment of a Co-ordinating Committee 
to review all proposals relating to test pieces for mech- 
anical testing that were incorporated in draft British 
Standard Specifications with the object of eliminating 
unnecessary variations. One of the first tasks which this 
Committee undertook was that of revising and amplifying 
B.S. 18 so as to provide a range of test pieces which were 
suitable for the tensile testing of all metals. An analysis 
of the tensile test requirements included in all current 
British Standard Specifications was prepared, and from 
this was derived the standard forms that have been included 
in the revision of B.S. 18. The specification has been con- 
siderably amplified and is now divided into three parts. 
Part 1 includes definitions of the more commonly used 
terms in tensile testing. Part 2 sets out the standard 
forms of tensile test pieces, including flat test pieces for 
material from 10 8.W.G. thick upwards, round test. pieces, 
test pieces from bars of various shapes, and separate forms 





of test pieces for use in the case of tubes and cast iron 
products. Part 3 covers methods of test. Owing to the 
increase in the size of this specification it will now be 
necessary to make a charge and it will be available at the 
usual price of 2s. 2d. post free. 





RUBBER-INSULATED CABLES AND FLEXIBLE 
CORDS 


No. 7—1939. This specification has undergone several 
revisions since its first issue in 1904, but the revision that 
has just taken place is of a more far-reaching nature than 
any previous revision. It deals only with rubber-insulated 
cables and flexible cords, paper-insulated cables being 
dealt with in a separate specification (B.S. 480). The old 
editions were entitled ‘ B.8.8. for the Dimensions of 
Cables,” but in the 1939 edition the words “for the 
Dimensions of’ have been omitted from the title. The 
scope of the specification has been considerably enlarged 
by the inclusion of particulars of the various types of 
cables and flexible cords which are recognised as standard, 
together with details of their construction and protective 
coverings. Special provision is made for flexible cords 
for special purposes (e.g., vacuum cleaners, unkinkable 
domestic cords, &c.), and the section on tests has been 
considerably revised. Spark testing is now recognised as 
an alternative to the ordinary voltage tests. Insulation 
resistance figures are also standardised. Price 3s. 8d. 
post free. 


PIPE FITTINGS 


No. 143—1938. With the publication of this ifica- 
tion for malleable cast iron and cast copper pipe 
fittings the Institution has completed the revision of the 

ifications for long malleable iron pipe fittings 
(B.S. 143—1922) and cast iron pipe fittings (short turn 
type) (B.S. 154—1922), the two specifications now being 
incorporated in one publication. The general of the 
new i ion has been amended by the inclusion of 
cast copper alloy pipe fittings and the exclusion of soft 
east iron pipe fittings that are to be the subject of a 
separate specification. Other amendments are the 
inclusion of additional patterns, the extension of the 
range of nominal sizes from 4in. to 6in. maximum and the 
inclusion of a section on testing the malleability and 
porosity. In addition, the form of reinforeement of the 
ends of fittings is not now limited to a band, and alter- 
native sizes are geee'y within certain limiting dimen- 
sions. Price 3s. (post free). 





SUPPRESSION OF RADIO INTERFERENCE 


No. 827—1939. This specification prescribes the 
limits of the intensity of the interference-producing elec- 
tric field set up by the electrical equipment of tramcars 
and trolleybuses and by the overhead lines associated 
therewith. It also gives the standard rating and certain 
safety requirements for the condensers, resistors, and 
chokes used for the purpose of reducing the interference, 
together with some general information regarding the 
methods of suppression that have been found satisfactory 
in service. Appendices deal with the nature of the inter- 
ference caused by the various items of electrical equip- 
ment of trolleybuses and tramcars, and figures are given 
for typical values of the interference produced by trolley- 
bus equipment, together with the reduction in interference 
that can be brought about by the use of suppressors. 





ELECTRIC LAMPS FOR RAILWAY SIGNALLING 


No. 469. A B.S. specification for electric lamps 
for railway signalling purposes was first published in 
1932, since which date the manufacture of suitable lamps 
in this country has considerably increased. It has now 
been found possible to omit from the specification several 
of the lamps which were originally standardised, while, 
on the other hand, several comparatively new types of 
lamps have come into such general use that their 
standardisation has been considered essential. These 
latter have therefore been included in this revised edition 
of the specification. This revision also includes in an 
appendix the details of those lamps which were originally 
included in the 1932 edition, but which are now 
as obsolescent, so that these details can be referred to 
when such lamps are required for replacement purposes. 





STEEL TUBULAR TRACTION POLES 


No. 8. The object of this revision is to increase 
the scope of the specification to cater for the recent 
demands for poles of increased lengths for use on trolleybus 
systems. The last issue of the specification gave details 
of 31ft. and 33ft. poles only, but the present issue also 
covers 35ft. and 40ft. poles. Full details regarding dimen- 
sions and tests for each class of pole are given, and a 
scheme of marking has for the first time been introduced, 
whereby the length and class of each pole may readily be 
distinguished. 


STEEL STORAGE BINS AND RACKS 


No. 826. This new specification covers the more 
usual forms of open or closed bins and racks which may be 
assembled into single or double-sided stacks of bays as 
may be required, a range of bay sizes adequate to cover all 
requirements being provided. Also included are provisions 
for performance, standard loadings, and general construc- 
tional requirements. Racks of special design, such, for 
example, as those used for carrying lengths of rod, are 
not included in the specification. 








SWITCHGEAR 


No. 162—1938. This specification for Electric Power 
Switchgear for Indoor and Outdoor Installations up to and 
including 220.000 volts is a revision of one published in 
1928, and already twice revised. The main difference 
between the old and the new editions is a clarification of 
certain clauses and tables where ambiguity previously 
existed. 
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Electrically Operated Beer Rousing 
Apparatus 


An interesting application of electric motors in a 
brewery has been brought to our notice by Higgs 
Motors, Ltd., of Birmingham. Lest any of our 
readers should be unaware of the fact, it may be 
explained that before beer undergoes fermentation, 
it is known as “ wort,” which needs constant agita- 
tion, circulation, and aeration during a process lasting 
several days. The yeast, which rises to the top, has 
frequently to be brought into intimate contact with the 
wort, a process necessary forfermentation. At the same 
time the agitation allows the escape of CO, and 
helps to bring fresh air to the yeast. This is known 
as “rousing,” and it takes place every two hours 
during the fermentation process. In many breweries 


a 











the process is carried out by hand, the operator using 
a small bucket at the end of a long pole, dipped into 
the liquid which is then poured over the top of the 
yeast. Although a comparatively simple operation, 
it is slow and laborious, and unless it is carried out 
very thoroughly the whole of the contents cf the vat 
are not treated. 

The apparatus installed at Ansells’ Brewery con- 
sists of a rouser in the form of a hollow copper cone 
open at the bottom. Each rouser is rotated at various 
speeds by an electric motor, and as the cone is 
immersed in the liquid, the beer is drawn up into it 
by centrifugal force until it reaches the top and is 
distributed over the surface of the yeast in the form of 
a circular spray. Flange motors mounted on girders 
of the roof drive each cone through a long steel shaft. 
Each motor, specially designed by Higgs Motors, 
Ltd., for the duty, is a totally enclosed 4H.P., D.C. 
(quarter-hour rating) machine, with a speed variation 
of from 420 to 720 r.p.m., speed variation being 
necessary because varying heights and densities of 
liquid have to be dealt with. 

One of the illustrations shows a line of four rousers 
partially immersed in the wort, and illustrates the 
construction of the cones, whilst the other picture 
gives a close-up view of the motors and driving shafts 
and indicates the condition of the yeast just after the 
rousers have been set to work. The rousing appa- 
ratus is a patented device, invented and developed 
by Mr. W. Scott, joint managing director of Ansells’ 
Brewery, who has also been responsible for several 
other engineering inventions connected with the 
brewing industry. Between forty and fifty of these 
rousers are in operation in various branches of the 
brewery. 








Colliery Electrification 


A ¥itm, entitled “ Planned Electrification,” and 
depicting the complete electrification of a colliery, 
was released by the Metropolitan-Vickers Electrical 
Company on February 14th. The film was made by 
Publicity Films, working in close co-operation with 
the Metropolitan-Vickers’ mining department, and 
shows the electrification of the winding gear and 
surface plant at the Bickershaw Colliery, Leigh, 
Lancs. During the past two years a complete re- 
organisation of the surface plant was carried out, and 
the whole of the electrical equipment was placed 
in the hands of this Manchester firm, which put 











forward a scheme of co-ordination to give the most 
economical results. Two of the advantages gained 
were the reduction of spares and the centralising of 
responsibility for satisfactory operation. The film 
which took three years to make, includes shots 
which were taken before the work was begun. By 
comparative illustrations, improvements which have 
been effected in the interests of human safety and of 
increased production are shown. Proceeding from 
the old method of working in the colliery, the film goes 
on to show the construction of the electrical apparatus 
in the manufacturer's Trafford Park works. The 
gear is so varied that almost every department of 
these works contributed to the manufacture, the 
shots including the foundry, machine shops, assembly 
shops, the test bed, and the research department. 
From Trafford Park the film goes back to Bickershaw, 
where old buildings are seen being demolished, new 
buildings being constructed in their place, the instal- 





MOTOR DRIVEN BEER ROUSING APPARATUS 


lation of new plant and finally the various com- 
ponents at work. The new plant includes, among 
other things, a new power station, a 3600 H.P. 
winding engine, headgear, screens, surface conveyors, 
dry-cleaning plant, a boiler house and shaft bottom 
equipment. 

At the colliery’s No. 4 shaft at which will be con- 
centrated the whole of the output as the shallower 
seams at present worked are exhausted, there has 
been installed the most up-to-date equipment in 
the form of an automatic electric skip winder, which 
is one of the first to be installed in this country. It 
is capable of dealing with 450 tons per hour, or over 
3000 tons per shift. Coal is carried from the shaft 
by overhead conveyors to the new screens, and the 
whole plant, including the winder, is completely 
interlocked. All surface conveyors and screens are 
push-button controlled, and divided ito groups for 
dealing with each class of coal. The starting of belts 
in correct sequence in each group is accomplished by 
a single push-button. Between thirty and forty 
motors, spread over a distance of 350 yards, are 
started in this way from two push-button stations, 
and the plant can be shut down instantaneously at 
any one of nineteen points. 

An interesting feature of the winding engine is the 
driver’s control desk, the first of its kind in the world. 
Heavy levers associated with the old steam winder 
are eliminated. The large and clumsy depth indicator, 
usually provided, has been replaced by a precision 
instrument mounted in front of the driver, and the 
shaft signals, the electrical instruments, and controls 
are conveniently arranged on the desk. The clean 
and tidy appearance of the winder floor is a noticeable 
feature of the installation. Brake oil pumps, accumu- 
lator, automatic controller, brake engine, and all 
control gear are in a special room in the basement, 
leaving the winder house floor free from congestion. 








A Portable Magnetic Crack 
Detector 


Mucu thought and ingenuity have been devoted 
during recent years to methods of ensuring that steel 
is free from cracks and flaws, especially in steel used 
for parts that are highly stressed. A new portable 
crack detector introduced by the Metropolitan- 
Vickers Electrical Company is in the form of a thin 
hollow disc-shaped container, filled with a specially 





reduced iron dust, carried in almost colloidal suspen - 
sion in dry oil and with one or both sides transparen 
so that concentrations of the iron dust can be seen. 
Naturally the detector is only applicable to flat 
surfaces, and other specimens must be immersed in a 
bath of the fluid. 

The specimen to be examined is first magnetised, 
and the detector is then placed on its surface, 
preferably in a horizontal position, and is gently 
tapped or rocked. Within 15 to 20 seconds any 
crack in the surface is clearly indicated by a black 
line formed by the fine iron particles which are 
attracted to the magnetic poles created at thé edges 
of the crack. As with larger applications using the 
concentration method of detection, the indication is 
sensitive and unmistakable, and even hair cracks 
which could scarcely be detected by ordinary micro- 
scopic examination are shown. After the indication 
has been noted, the indicator is shaken to redistribute 





the iron dust ready for the next test, and routine 
tests or elaborate explorations can be made very 
rapidly. 

The detector is said to be proving very useful for 
the industrial inspection of ferrous materials, and 
also for instruction in schools and colleges. Apart 
from the detection of flaws, it can be used for the 
study of leakage paths in magnetic systems, the 
magnetic fields associated with current-carrying con- 
ductors, the effects of work hardening of steels, and 
many other magnetic and metallurgical problems. 
It can even be used to indicate the presence of electro- 
static fields. While for most purposes the residual 

















MAGNETIC CRACK DETECTOR 


flux in a magnetised specimen is sufticient to give 
clear indications in the detector, a large increase in 
sensitivity can be obtained by increasing the field 
strength by the use of magnetising coils. With a 
high degree of magnetisation, it is possible to locate 
sub-surface faults. The sensitivity to magnetic 
discontinuity makes it possible to detect invisible 
magnetic markings, such as can be made by drawing 
lines with a magnetic point on a hardened steel 





surface. 
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C.I. Engines for Cargo Ships 


——— 


| i view of the interest shown in the adoption of|on a similar basis, a schedule of dimensions was 
motor propulsion for cargo ships, the Council of the | drawn up for two typical single-screw ships of about 
Institution of Engineers and Shipbuilders in Scotland | 9000 tons each, the first to have a speed of about 
resolved to organise a symposium on the subject.| 10} knots and the second 143 knots. The B.H.P. 
In order that the various papers should be prepared ! was specified as 2000 and 5000 respectively, and the 





Taste I.—General Particulars 


propeller speed as 110 r.p.m., a tolerance of 5 per cent. 
being allowed. on B.H.P. and 3 per cent. on propeller 
speed. Accompanying the schedule were drawings 
comprising a profile, plan, and mid-section, showing 
the arrangement of the engine space available, and 
these dimensions could not be varied. Outline plans 
showing the engine-room arrangement were called 
for, and it was suggested that log results should be 
given of a ship as nearly as possible similar to those 
described in the schedule. Three papers were pre- 
sented, and the data they contained were collected 
into tables by the Secretary of the Institution. 
From these tables we extract the following :-— 



































































































































Polar Engin 
North-Eastern engines. Doxford engines. E, with electro- aanpaitie coupling. 
Particulars F, with fiexible coupling. 
I II I Il I : It 
“Deadweigh 0 000 
weight c capacity, about tons 9,000 9,00: 9,000 9,000 9,000 9, 
*Speed loaded gee about ie : knots 104 or 11 1 10} 144 10} 144 
*Length B.P. on w.l. : .-» feet 405 430 405 430 405 430 
*Breadth, extreme ... feet 554 57} 554 57} 554 574 
*Draught, loaded .. feet 25} 254 254 254 254 254 
*Block coefficient pra atiane 0-74 0-70 0-74 0-70 0-74 0-70 
mh lacement be bed .. tons 12,000 12,600 12,000 12,600 12,000 12,600 
.P. required for speed ger 2,000 5,000 2,000 5,000 2,000 5,000 
*Number of screws tas 1 1 1 1 1 
Eyxower Ratine— x Y E F E F 
B.H.P., continuous in loaded service condition ... . 2,000 2,000 5,000 2,100 4,250 2at 1,100 2at 1,100 2 at 2,400 2 at 2,400 
R.p.m., continuous in loaded service condiiion (#110)... 100 125 120 110 108 300 300 240 240 
Propeller r.p.m., continuous in loaded service condition 100 125 120 110 108 90 or 110 86 90 or 110 86 
M.LP. ‘ i$ oe r square inch 129 124 127 90 89 95 95 96 96 
Piston speed ‘ Soot per minute 853 902 1,180 780 820 1,120 1,120 1,130 1,130 
Mechanical efficiency ‘ per cent. 85 85 85 86 87-5 80 80 80 80 
B.H.P. on loaded trials, 3 hr. continuous aaa sega. fee 2,400 2,400 6,000 2,400 5,000 2at 1,210 2at 1,210 2 at 2,640 2 at 2,640 
R.p.m. on loaded trials, 3 hr. continuous ... 106 133 127 116 114 310 310 248 248 
Propeller r.p.m, on loaded trials, 3 hr. continuous ... 106 133 127 116 114 93 or 114 89 93 or 114 89 
M.1.P. on loaded trials, 3 hr. continuous, pounds per square inch 145 140 143 99 99 104 104 105 105 
Tyre or EncGine— 
Cycle “sf cea 4 4 2 2 2 2 
Injection ... Solid Solid Solid Solid Solid Solid Solid 
Normal or su charged S/e S/e S/e Normal Normal Normal Normal 
Single or yas acting Single Single Single Single Pr 
Single or opposed piston Single Single Single Opposed Opposed Single Single 
Crosshead o trunk ty oot Xhd 2 hd Xhd Rha Raa Trunk Trunk 
ENGINE-priven AUXILIARIES— i 
Pumps anrlestad Seat: 665 cane Cooling water, Cooling Scavenging Scavenging, Scavenging 
lubricating oil, water, lubri- H.P. fuel, jacket cooling water 
bilge cating oil, and piston water, 
bilge sea water, forced 
lubrication 
TaB_Le Il.—With Auwiliaries Steam Driven. 
North-Eastern engines. Doxford engines. 
Particulars 
I il I II 
FuEL anp Ort ConsumPpTion— 
Fuel consumption per main engine B.H.P. in service, including al] auxiliaries, pumps, 0-37 0-37 0-36 0-365 
steering gear and cabin heating in use during voyage conditions 
b. per B.H.P. per_hour 
* Diesel oil at 18,500 B.Th.U. per Ib. 
Lubricating oil consumption per main engine B.H.P, in service imeluding all auxiliaries 0- 000125 0-0001 0-00015 0-00015 
Ib. per B.H.P. per hour 
Gallons per day 6 12 7°5 15 
WeEwuTs— x Y 
Main engines, including thrust block and shaft, engine-driven pumps, fittings oecer’ - 246 219 481 162 298 
engine and engine oil in system 
Shafting (160ft. and 167ft. between thrust and tail end couplings), including tunnel blocks, 48 41 86 53 75 
stern gear and working propeller tons F 
Boilers, auxiliaries and FP mechanical equipment, including funnels, silencers, and lll 109 141 114 135 
ventilators ; water in exhaust gas boiler tons : 
Pipes, valves, fittings and connections for bilge, ballast, steam, water and oil systems ; 95 87 160 71 | 95 
tools and furnishings; floors, gratings, ladders; service tanks and other outfit tons : 
Spare gear, including C.1. propeller and tail shaft... --- tons 17 14 22 21 26 
Total running weight installed, excluding ship auxiliaries outside engine ‘space .. tons 517 470 890 21 629 
DIMENSIONS— 
Length of main engines to after end‘of thrust shaft phan: asd ..- feet 404 40} 554 26 41} 
Length of engine-room required at centre “i .-. feet 373 374 52 45 60 
Length of engine-room required at wings . oo eWeek lege --. feet 25 25 38 ss 
Length and breadth of clear casing opening required at shelter deck . ... feet 54 x 20 54x 20 68 x 22 35x 1 53> 20 
Length and breadth of clear casing opening required at second deck, engine-r -room _.... feet 30 x 20 30 x 20 46 x 22 45x 18 60x 20 
Length and breadth of clear casing opening required at second deck, boiler-room .- feet 24x 23 24x 23 22 x 29 | 
! 
TaBie Ill.—With Auviliaries Electrically Driven 
Polar engines. 
North-Eastern engines. Doxford engines. E, with electro-magnetic coupling 
Particulars F, with flexible coupling. 
I Il I Il I 
FvuEL anp Om ConsumpTion— E E F 
Fuel consumption per main engine B.H.P. in service, including 0-382 0-374 0-36 0-36 0-381 0-377 0-373 0-369 
all auxiliaries, pumps, steering gear and cabin heating in 
use during voyage conditions Ib. per B.H.P. per hour 
° Diesel oil at 18,500 B.Th.U. per Ib. 
Lubricating oil consumption per main engine B.H.P. in 0- 000145 0-000115 0-00015 0-00015 0-00034 0- 00034 0- 00028 0- 00028 
service, including auxiliaries, gallons per B.H.P. per hour 
Gallons per day 6 12 7-5 15 
WEIcHTS— x ¥ 3 
Main engines, including thrust block and shaft, engine- 246 219 481 159 288 1134 110 259 251 
driven pumps, fittings attached to engine and engine 
oil in system tons 
Shafting (160ft. and 167ft. between thrust and tail end 48 41 86 53 75 38 43 65 77 
couplings), including tunnel blocks, stern gear, and work- 
ing propeller tons , 
Generators, auxiliaries, and other mechanical equipment, 84 83 110 109 130 46 46 65 65 
including funnels, s, and ventilators, heating boiler 
and water therein tons 
Pipes, valves, fittings, and connections for bilge, ballast, steam, 88 80 152 65 93 29 29 42 42 
water, and oil systems; tools and ; floors, 
gratings, and ladders ; ‘ gow tanks and other outfit tons 
Spare gear, incl tail ... tons 17 14 22 21 26 10 14 17 
Total running weight seanaea excluding auxiliaries outside 483 437 851 407 612 235 238 445 452 
engine space tons 
DIMENSIONS— : f 
—_— of main engines to after end of thrust shaft 40} 40} 55} 26 41} 333 344 47} 48} 
coupling feet “3 * 
lonaih of engine-room required at centre... feet 374 373 523 37 51 40 40 574 573 
Length of éngine-room required at wings... a. feet 25 25 26 45 < 45 
ae ee "ser of clear casing opening required - 35x 18 35 x 18 48 x 20 26 x 18 43 x 20 194 x 10 19} x 10 223 x 20 223 x 20 
shelter dec 
Length and breadth of clear casing opening require a 35 x 18 35x 18 48 x 20 37x 18 51x 20 19} x 10 19} x 10 254 x 20 253 x 20 
second deck eet 
* Indicates data specified by the Institution 
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Drives for Paper-Making 
Machines* 


By W. H. ORR, B.Sc. 


Ur to about twenty years ago, practically all 
paper-making machines were fitted with some type 
of mechanical drive to enable the various sections 
to be driven at varying speeds. To-day, the electric 
drive is nearly standard, and without doubt the 
paper maker of to-day has to thank the electrical 
engineer for considerable help in increasing the speed 
of operation of his machines. 

The perfect paper-machine drive must conform 
to the following requirements :— 


(1) Each section -of the machine—that is, couch, 
presses, dryers, calendar, and reel-up— must be 
positively driven. 

(2) Each section must be capable of accelerat- 
ing and running at any speed within the specified 
range. 

(3) Each section must maintain its speed con- 
stant relative to the other sections when they 
have once been set. 

(4) It must be possible to alter quickly and 
easily the speed relationship between any two 
sections to obtain correct “ draw ’—that is, pull 
on the paper. 

(5) It must be possible to alter the speed of 
the. machine as a whole right through the speed 
range without altering the relative speeds of the 
different sections, and whatever speed is selected 
must be held steady. 

(6) Each section must be capable of “ crawling ” 
for inspection purposes. 

Requirement (3) is the important one, and con- 
siderable ingenuity has been displayed in obtaining 
it. Failure to obtain it causes breaks and reduces 
production. 

Experimental work with electric drives dates back 
for over twenty years, the early attempts having 
been made to use electric motors on each section 
without any differential gear. Eventually, after 
much experimental work, a differential regulator was 
produced which maintained constant relative speed 
between the various sections. A drive of this kind 
was installed in a Canadian newsprint mill in 1921 
and operated very satisfactorily. Since then, many 
improvements have been made and electric drives 
have become more or less standard practice. Most 
electric drives work on what might be called the 
‘* speed-matching ” system, the principle being to 
match the speed of each sectional driving unit to 
the speed of a master section. Any alteration in the 
relative speed between any driving unit and the 
master section is used to operate a regulator which 
restores the relative speed to where it had been set. 

The Harland drive operates with D.C., a motor 
generator or booster set providing a_ variable- 
voltage supply to the sectional motors. These 
are directly coupled to the sectional in-driving 
shafts through totally enclosed gear-boxes. The 
elimination of belting prevents any slip taking place 
and the electric driving motor gives an even torque. 
Separately driven or coupled direct to the main 
generator is a constant-voltage exciter which excites 
the fields of the sectional motors and the main 
generator. The speed range of the machine is 
obtained by a combination of voltage and shunt 
control on the sectional motors. Such an arrange- 
ment would fulfil, with standard switchgear, every 
condition except No. (3) above. 

The first dryer section is usually taken as the 
master and is coupled to a _ variable-frequency 
alternator, which generates electricity at a frequency 
directly proportional to the speed at which the 
master section is running. Alongside each sectional 
motor is an epicyclic differential regulator which 
operates as follows :—The gear-box of the regulator 
has three shafts, A, B, and C. Shaft A is coupled to 
a synchronous motor taking power from the master 
section alternator and is therefore in step with the 
master section. Shaft B is driven by a small belt 
from the sectional motor or its gear-box. As long as 
shafts A and B continue to run at exactly the same 
speed the shaft C remains stationary. If, however, 
there is any alteration in the relative speed of shafts 
A and B, shaft C, which is coupled to a finely graded 
rheostat connected in the shunt field of the section 
motor, will move and adjust the shunt field resist- 
ance of its section motor until equilibrium is again 
obtained. Fig. 1 shows the schematic wiring 
diagram for this arrangement, and Fig. 2 illustrates 
the differential regulator unit and the sectional 
synchronous motor. The differential gears are 
housed inside the regulator base, while the cone 
pulley shaft projects at the back of the case and 
is not visible in the illustration. 

Until a few years ago a mechanical connection 
was used between the master and the other sections. 
This consisted of a positive drive from the master 
section motor to a light shaft running the full length 
of the machine, and from this a positive drive was 
taken to shaft A of each differential regulator. 

It may happen that the machine attendant wishes 





* From a paper, “The Modern Paper-Making Machine,” 
presented at the annual general meeting of the Institution of 
Mechanical Engineers, February 17th. 





to alter the speed relationship between any two 
sections—that is, he wishes to alter the ‘“ draws ” 
due to, say, the paper being stretched between these 
two sections, resulting in breaks. It was noted above 
that shaft B of the regulator was driven by the belt 
from the section motor; this is arranged through 
cone pulleys by means of a special belt, arm, and 
guide pulleys. Moving the belt across the face 


of the cone pulleys alters the speed relationship 
between the section motor and shaft B, which con- 
sequently gets out of step with shaft A. Shaft C 


begins 


immediately to move and operates the 
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Fic. 1—Wiring Diagram Showing Interlock for Harland Drive 


rheostat which, in turn, adjusts the field of the section 
motor until equilibrium is again obtained, but at 
the new speed of the section. This belt-shifting gear 
can be arranged to be operated from the back of 
the machine by hand, and, or alternatively, by a 
pilot motor push-button controlled from the front. 
As variation in the speed of the machine as a 
whole is obtained by a combination of voltage and 
shunt control, a combined rheostat is mounted on 
the generator panel connected in the generator field 
for the first part of its travel, and after all the resist- 
ance has been cut out, further movement of the 
regulator arm puts resistance in the fields of the section 

















FiG. 2—Differential Regulator and Synchronous Motor for 
Harland Sectional Drive 


motors in parallel. To adjust the speed of the 
machine as a whole, it is only necessary to move 
this combined rheostat, which is operated by a pilot. 
motor through gears and is controlled by push-button 
from the front side of the machine. The main 
generator is designed with a level compounded 
characteristic so that the speed remains steady 
irrespective of load. 

The belts driving the regulators transmit negligible 





power as they only turn a shaft and provide a speed 


index. Except for periodical renewal they seldom 
give trouble. 

A small generator is usually installed for “ crawl- 
ing” and so arranged that any section motor can be 
run slowly for inspection or, say, after putting on 
new felts. 

The main generator is started from the back of 
the machine, but all the other essential operations 
such as starting, crawling, running, and stopping 
each section, adjusting the speed of each section, or 
the speed of the paper machine as a whole, can be 
carried out from the front side of the machine. 

To maintain constant speed of the paper machine 
as a whole, standard devices such as voltage regulators 
are used on the main supply and exciter. Recently 
a speed governor has been developed to control 
the speed of machines operating above, say, 500ft. 
per minute. A small synchronous motor is con- 
nected to a frequency-controlled A.C. supply, say, 
the grid, and directly coupled to one shaft of a 
differential regulator similar to that used for inter- 
section control, so driving this shaft at constant 
speed. The second shaft of the regulator is directly 
coupled to a cone pulley, driven from a second cone 
pulley. The latter is driven direct from the paper 
machine itself or by a small synchronous motor 
supplied from the variable-frequency alternator 
driven from the master section. The belt drive 
between the cone pulleys is provided with hand 
or motor-operated belt shifting gear (Fig. 3). The 
third shaft of the differential regulator is coupled 
to a vernier rheostat connected in series with the 
shunt field of the main generator. From the fore- 
going it will be seen that for stable conditions 
the first and second shafts of the regulator must 
run at constant speed, and for any given speed of 
the paper machine there is only one position of the 
belt on the cone pulleys. In other words, the ~ 
position of the belt along the face of the cone pulley 
determines the speed of the paper machine. Once 
the belt position is set any variation in the paper 
machine speed will vary the speed of one regulator 
shaft relative to the other and so cause the regulator 
arm to operate the rheostat in the shunt field of the 
main generator, thus varying the voltage applied to 
the armatures of the sectional driving motors. To 
alter the speed of the paper machine as a whole it is 
only necessary to alter the position of the belt on 
the cone pulleys, and the differential regulator will 
change the speed to the new value. The makers 
claim that with a variation of +5 per cent. on the 
main supply to the motor generator or booster set, 
this device will maintain the speed of the paper 
machine as a whole within +0-5 per cent. of the 
predetermined speed. 

An alternative device operates with D.C. and 
hence is particularly useful where a D.C. drive is 
installed and an A.C. supply of controlled frequency 
is not available. It is claimed that this device 
will also maintain the speed of the paper machine 
within +0-5 per cent. under the same conditions 
as above. The efficiency of this drive is reputed to 
be 70-75 per cent. at or near top speed. Speed 
ranges of 14 to 1 have been installed and top speeds 
of 1400ft. per minute attained. 

Fig. 4 gives a general view of the sectional motors 
of a Harland drive from the dry end. It is usual 
to house the drive in an annexe as shown, the in- 
driving shafts being extended through the wall 
to the paper machine. This arrangement keeps the 
motors and switchgear in a much cleaner atmosphere 
and renders them more accessible. 

Drives operating with A.C. have also been installed 
extensively. The best example of such a drive is 
based on the three-phase variable-speed commutator 
motor. This motor has a shunt characteristic for 
all settings of the brush gear and the speed regulation 
is obtained by moving two sets of brushes in opposite 
directions round the commutator. The two sets of 
brushes are connected to the ends of secondary 
windings on the stator, so that when the brushes 
are in line the secondary winding is short circuited, 
and the machines behave as an induction motor. 
If the brushes are displaced, a voltage, depending 
on the amount of the displacement, is induced 
in the secondary circuits, which compels the motor 
to change its speed until the voltage in the secondary 
windings restores the balance in the circuits. Thus 
speeds above or below synchronous speed can be 














Fic. 3-——Harland ‘“ Synchrolock”” Speed Governor 
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obtained by rotating the brush gear in one direction 
or the other. The motor has a speed-torque charac- 
teristic generally similar to that of an induction 
motor at any setting of the brush gear, and is 
usually designed so that the torque is practically 
constant throughout the entire speed range, giving 
an output directly proportional to the speed. 

Each section driving unit consists of a variable- 
speed, three-phase A.C. commutator motor directly 
coupled to the section in-driving shaft through a 
totally enclosed gear-box. A schematic wiring 





Should the speed of the section motor alter, the 
outer member of the regulating motor will cease to 
run at a speed equal and opposite to that of the 
field. Consequently, the field will commence to 
rotate, carrying the inner member with it, thus 
moving the brush gear of the section motor through 
its mechanical coupling. This mechanical coupling, 
is so arranged that should the speed of the section 
motor decrease, the inner member of the regulating 
motor will rotate the brush gear in such a direction 
as to cause the main motor to increase its speed and 











Fig. 4—Ceneral View of Harland Drive Sectional Motors from Reel End 


diagram is reproduced in Fig. 5. The sectional 
motors | are fed from the A.C. mill supply bus-bars 2 
through the slip rings 3. By the side of each sectional 
motor is a speed-regulating gear. The essential 
part of this regulator is a small synchronous motor 
constructed so that the stator 4 and rotor 5 are 
both free to rotate. The stator has a three-phase 
distributed winding which is connected through 
slip rings to a variable-frequency supply 7. This 
supply is obtained from a small alternator 8 directly 
driven from an A.C. variable-speed commutator 
motor 9, the latter being connected to the mill 
supply bus-bars, and excited from the D.C. bus-bars 
10. These two machines are usually termed the 
speed-control set, as they do control the speed of 
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1. Variable-speed A.C. section motors 

2. A.C. supply 

3. Section motor slip rings 

4. Regulating motor outer member 

5. Regulating motor inner member 

6. Regulating motor slip rings 

7. Variable-frequency supply 

8. Master control set alternator 

9. Variable-speed A.C. motor 
10. D.C, sup 
11. Belt drive to regulating motor outer member 
12. Cone pulleys 

13. Section motor brush-operating gear 
14. Regulating motor D.C. slip rings 

15. Motor generator set supplying D.C. bus-bars 


FIG. $—.Schematic Wiring Diagram Showing Speed Control of 
A.C. Drive (B.T.H.) 


the paper machine. The field due to the excitation 
of the stator 4 rotates relative to the stator itself 
at a speed dependent on the frequency of the supply 
from alternator 8. If the stator is now rotated 
at a speed equal to, but in the direction opposite 
to, that of the field, the field itself will be brought 
to rest in space. Actually, the stator or outer member 
is driven by the section-driving motor through 
a belt 11 and cone pulleys 12, and under steady 
running conditions the field remains stationary. 
The rotor or inner member 5 of the synchronous 
motor, being locked with the field, will also remain 
stationary under these conditions. This rotor is 
mechanically coupled to the brush-shifting gear 13 
of the section motor, and is excited from the D.C. 
bus-bars 10 through the slip rings 14. The D.C, 
bus-bars are themselves excited from a small motor 
generator set 15. 








vice versd. As soon as the speed of the section motor 
is again such that it is driving the outer member of 
the regulating motor at the same speed as the field, 
the inner member will come to rest. If the frequency 
of the supply to the outer member of the regulating 
motor is altered, the speed of the field relative to 
the outer member will alter, and the inner member 
of the regulating motor will commence to rotate, 
and so alter the speed of the section motor until it 

















Fic. 6—-Speed-regulating (ear for B.T.H. Drive (Cover Removed) 


conforms to the new frequency. Thus the speed of 
the section motor is governed by the frequency of 
the supply to the outer member of the regulating 
motor. This frequency is the same for all sections 
of the paper machine, each section motor having 
associated with it a regulating motor fed from the 
common supply, namely, the alternator of the speed- 





control set. Alteration of the speed of the paper 
machine as a whole is thus obtained by increasing 
the speed of the speed-control set with a consequent 
alteration of the frequency of the speed-control set 
alternator. The regulating gear on each section 
then automatically matches the speed of the section 
motor to conform with the frequency of the speed- 
control set alternator. The speed of the speed- 
control set driving motor is controlled by a switch 
at the front of the paper machine. 

In order to permit the speed of each section 
motor to be varied relatively to any other section— 
that is, to obtain any “draw” necessary—the 
position of the belt on the cone pulleys, coupling the 
section motor and the outer member of the regulating 
motor, can be varied ; the position of the belt deter- 
mines the relative speed of the section motor and 
its regulating motor. If an increase of “draw” is 
required between, say, the first press section and the 
wire section, the belt coupling the section motor to 
the regulating motor of the first press is moved in 
such a direction as to decrease the speed of the 
outer member of the regulating motor. The inner 
member will then commence to rotate and will 
increase the speed of the driving motor of the first 
press section until the outer member of the regulat- 
ing motor is again rotating at a speed equal and 

















Fic. 7—Section Motor and Speed-regulating Gear for 
B.T.H. Drive 


opposite to its field. The field of the regulating 
motor will again be stationary in space ; the brushes 
of the section driving motor will have been moved, 
thus altering its speed. 

The position of the belt on the cone pulleys is 
determined by a guide which can be moved by a 
hand wheel at the back of the machine or by a pilot 
motor push-button controlled from the front of the 
machine. Fig. 6 shows the regulating gear with 
the cover removed. The outer member of the 
regulating motor 1 has an extended shaft carrying 
the cone pulley 2. The slip rings of the outer and 
inner members are shown at 3 and 4 respectively. 
The pinion 5 fitted to the inner member gears with 
wheel 6 carried on a shaft above. At its other 
extremity this shaft carries a sprocket 7 from which 
a chain drive is taken to the section motor brush- 
operating gear. Hand wheel 8 operates the leadscrew 
for moving the guide pulley 9 across the face of 2, 
so as to alter the position of the belt, and give the 
draw adjustment. The pilot motor 10, which gives 
remote control of the draw adjustment, operates 
through a worm on to the shaft-carrying hand 
wheel 8. 

In Fig. 7 the regulating gear is seen mounted 
alongside a section motor. This shows the chain 
drive from the mner member of the regulating motor 
to the brush-shifting gear, and the belt pulley drive 








Bhat ]* 








Fic. 8—General View of B.T.H. Drive 
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from the section motor to the outer member of the 
re gulating motor. 

Fig. 8 gives a general view of a B.T.H. A.C. drive. 
The makers claim that this drive has an efficiency 
of approximately 75 per cent. down to, say, three- 
quarters normal speed, and that it will control the 
speed of the paper machine as a whole within +0-5 
per cent. Speed ranges up te 10 to 1 have been 
installed and maximum speeds of 1400ft. per minute 
have been attained. The same company has now 
developed an A.C. drive where each section is con- 
trolled by the Selsyn system. 

Electric drives certainly do give a better lay-out at 
the back end of the paper machine than did the 
old-fashioned mechanical drives, as can be seen 
by a comparison if Figs. 9 and 10. The former shows 











to haul a train of twelve heavy passenger cars on 
gradients of 1 in 45 without a banking engine. 
The locomotive consists of two identical units coupled 
together, each. having a wheel arrangement of 
4-6-6-4. It is said to have a maximum speed of 125 
miles an hour. A _ water-tube, forced-circulation 
boiler in each unit supplies steam at 1500 Ib. pressure 
and 920 deg. Fah. to a compound turbine with 
gear reduction of 10 to 1 to a D.C. generator. To 
the shaft is coupled a 220-volt, three-phase A.C. 
generator for operating the blowers and air-condition- 
ing equipment. Among advantages claimed are : 
(1) Thermal efficiency from fuel to drivers is more 
than double that of an ordinary steam locomotive ; 
(2) electric braking saves tyres and brake shoes of 








engine and train; (3) high rates of acceleration and 





Fics. 9 AND 10—Machine Annexe Before and After Installation of Electric Sectional Drive 


the annexe of a paper niachine before conversion to 
electric driving, while the latter shows the same 
machine after installation of a Harland sectional 
electric drive. Such a lay-out has considerable 
advantages in view of the recent stricter legislation 
under the Factory Act. The limits within which 
it is claimed that these drives will control the speed 
of the sectiors relative to the master section seem 
debatable. Claims up to +0-1 per cent. are made. 








American Engineering News 
Ohio River Cantilever Bridge 


A cantilever bridge across the mouth of the 
Ohio River, just above its confluence with the 
Mississippi River, was opened in November connect- 
ing the highway system of Illinois, centring at Cairo, 
with that of Kentucky on the south side. It has an 
unusual combination of cantilevers for the main spans, 
giving three channel openings of 800ft., 650ft., and 
650ft. for navigation and flood flow. From the Cairo 
end a 365ft. cantilever has an anchor arm, projecting 
beyond the river side of the pier, which with a 
similar arm from the next pier carries a suspended 
span to complete a total span of 800ft. The next 
cantilever arm is attached to the anchor arm from the 
third pier for the 650ft. span, and this arrangement is 
duplicated for the second 650ft. span, beyond which 
a 365ft. cantilever extends on the land side of the 
fourth pier. Silicon steel is used extensively on these 
main spans. ‘The height above normal high water is 
about 60ft. Truss and girder spans for the approaches 
combine to make a total length of 5685ft. between 
shore abutments, with a concrete roadway 20ft. 
wide. The cantilever arrangement gives hinge points 
near the natural points of contraflexure, so that the 
bridge represents a continuous structure with fixed 
points of contraflexure, a design which extends the 
cantilever system further than is usual, and 
is considered to be the first application to a 
large American bridge. The concrete piers for the 
main spans are sunk to depths of 50ft. to 72ft. below 
low water in a stratum of firm sand, which extends 
to some 150ft. below low water. In sinking the founda- 
tions, one pneumatic caisson was- flooded by a 
sudden rise of the river, but it was recovered about 
two months later, though it required some time to 
clear away the sand which filled the working chamber 
and the lower part of the working chamber. 





Steam-electric Locomotive 
An electric locomotive carrying its own 
power plant has been completed for the Union Pacific 
Railway, U.S.A. It is rated at 5000 H.P., and designed 





braking due to high adhesive weight ; (4) may run 
500 to 700 miles without stopping for fuel or water ; 
(5) elimination of boiler corrosion and scale by use 
of distilled water in a closed system ; (6) elimination 
of unbalanced reciprocating parts. The operation 
of the engine is automatic; the master controller 
in the driver’s cab includes levers for accelerating, 
braking, and reversing. All gauges and instruments 
are in the engine-room. Speed is regulated by 
varying the generator voltage, thus avoiding rheo- 
static losses. Acceleration is by controlling the 
current in the exciter field by means of the master 
controller, thus regulating the field current supplied 
by the main generator to the axle-hung geared 
motors at varying voltages, depending upon the 
demand for power and Following are the 
main features of one of the two twin units :— 


Weight in working order 265 tons 
Weight on drivers ie 171 tons 
Weight per driving axle ... 28} tons 
Driving wheel diameter ... 3ft. 8in. 
Bogie wheel diameter 3ft. 

Rigid wheel base 13ft. 4in. 
Fuel oil : 3000 gallons 
Water 4000 gallons 
Main turbine 2500 H.P. 
Gear ratio ... 65: 31 


Steel Plate Reinforcement in Concrete 

Experimental tests have been made on a 
novel design of concrete beam in which the usual 
stirrups were replaced by steel web plates in each end. 
The plates were 1/64in. to 4in. thick, some solid and 
others perforated. Thickness of plates seemed to be 
unimportant, and would be governed by facility of 
handling and placing or chance of corrosion.” Per- 
forations of jin. diameter showed no particular 
advantage, and though holes of }in. size seemed to 
result in slight increase of ultimate strength, it was 
decided that the higher cost and dubious result would 
not warrant the use of perforated plates. Flanging 
the plates also appeared to be of no appreciable 
value. As evidence of the degree to which stress is 
distributed equally by the web plates, in contrast 
to the stirrups, in practically every test the ‘‘ web- 
plate’ beams failed simultaneously in the outer 
third of their length from each end, while it occurred 
only rarely with the “ stirrup ” beams, failure being 
at one end only. In a comparative design, the steel 
reinforcement in the stirrup beam weighed 306,600 Ib., 
of which the stirrup represented 28,600 lb., while in 
the web-plate beam the total reinforcement was 
299,200 lb., of which the web plates represented 
21,200 Ib. The comparative cost of the steel was 
£2316 and £2272 respectively. Among: the advan- 
tages of the web-plate design are simplicity in design 
and construction, accuracy of placing, and saving 
in labour. For a given size of main reinforcing bars 
and a specified minimum transverse spacing, a 





narrower beam may be used because of the elimina- 
tion of the two vertical legs of the stirrups, which 
lie usually outside of the main bar group. As to this 
feature it may be noted that a common type of failure 
in reinforced concrete is caused by placing the stirrup 
legs too close to the sides of the beams. While 
there is no great difference between the two designs, 
such minor economies as exist are in favour of the 
web-plate design. Furthermore, the plates take 
their share of the load from its inception while the 
stirrups remain inactive until shear cracking occurs. 


Steel Work in American Dams 


Steel has been used in three distinctive ways 
in the construction of dams in the United. States : 
for thedam itself, for the cut-off wall in earth and rock- 
fill dams, and for the facing of such dams. Two of 
the three all-steel dams that have been built are in 
service and in good condition after thirty to forty 
years’ service, and with very slight maintenance 
expense. The third failed because of the washing out 
of a defective part of the foundation, which seems to 
have formed a strong—though illogi ent 
against this type of dam. Steel plate cut-off walls 
or core walls have been used to a limited extent, but 
there has been a much more extensive use of steel 
plating as the surface skin on earth and loose-rock 
dams. With this impervious facing it appears that 
the volume of the fill or embankment may be reduced 
by 25 to 50 per cent. The steel plates may be placed 
on steel frames or horses about 5ft. apart, just in 
advance of the filling, or they may be placed after its 
completion ; the former method assists in speeding 
the work as the plating serves as a form or templet 
for the slope. ‘The first row of plates is bolted to the 
frames, which are securely anchored into the com- 
pacted body of the embankment and are also bolted 
to the steel plates embedded in the concrete toe. 
When the compacted fill reaches the top of this 
plating the next row is placed. The fill comes 
to within 30in. of the plate, leaving a working 
space for steel erection and plating. This space is 
afterwards carefully filled and packed by hand. An 
economical width of the plates is about 8ft. 6in., with 
thickness of }in. to fin. All splicing and connections 
are made strong enough for temperature changes and 
settlement of the fill, which is done more effectively 
and with greater water-tightness by welding than by 
riveting, and also at much less cost, one estimate 
being a saving of 22 per cent. And as compared with 
a concrete slab facing, this latter would cost some 
65 per cent. more than a steel facing. 


American Rolling Stock Developments 

In the extensive development of light-weight 
passenger cars on American railways the design for 
strength has been based mainly on theoretical con- 
siderations and the test of certain parts. A recent 
practical, but disastrous, collision test indicates that 
the strength design is not satisfactory. In a severe 
head collision of two trains—caused by the opening 
of a switch in front of one train—both trains had light- 
weight or streamlined cars sandwiched between cars 
of ordinary construction. Of the damage to the cars 
about 80 per cent. was in the few light-weight cars, 
and the damage per car averaged £10,000 per light- 
weight car, as against £1200 per ordinary car. The 
Government Inspector’s report stated that there is 
serious doubt whether both types of cars should be 
allowed in one train. As far as working expenses are 
concerned, the effect of the use of light-weight trains 
is probably negligible. The actual life of the cars is 
unknown. Cars with aluminium sheeting on steel 
frames have been in use for ten years, and the 
aluminium is still in good condition, but salt and 
brine will corrode it. Stainless steels and high-tensile 
steels have been available only for a few years. As 
to reduction in weight, any saving in weight of body 
may be offset by heavier weight in brake and electric 
equipment, wireless, and air conditioning equipment, 
all for increased comfort and convenience. Stream- 
lined shrouding below the body has developed some 
disconcerting results, as in the lifting of dust and 
ballast by the suction or vacuum due to the move- 
ment of a train at high speed. Both streamlining and 
articulation also interfere with inspection and main- 
tenance. Welding—exclusively or in combination 
with riveting—is used extensively. In freight equip- 
ment there is much use of copper-bearing steel, 
especially for hopper cars carrying coal, ore, sand, 
and gravel; but it is giving place to _high- 
tensile alloy steels. Welding of structural rolled 
steel and steel castings is on the increase, super- 
seding riveting, and there is also welding of the steel 
plate sides of cars. Welded box or covered cars of 
50 tons capacity weigh as little as 18 tons, 








Liverroot Street UNDERGROUND Station.—In con- 
nection with the extension of the Central Line eastwards, 
work is to begin on the enlargement and improvement of 
the Underground station at Liverpool Street. The work 
will cost about £150,000 and a contract has already been 
placed by the London Passenger Transport Board. A new 
ticket hall is to be built beneath the junction of Old Broad 
Street and Liverpool Street, and a new flight of escalators 
will lead directly to Central Line platforms. Short passages 
will connect with the Metropolitan Line stations and with 
the main line stations so that rs can change from 
one line to the other without crossing the street. 
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Markets, Notes and News 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 
The Cartel and Export Quotas 


The decline in the volume of the world’s export 
trade which is giving cause for concern to the steel 
industries of the world, is providing some rather acute 
problems for the European Sceel Cartel. Not unnaturally, 
all producing nations desire to obtain as important a 
share of the export trades as possible. The trade of the 
industries allied in the Cartel, including the British, is 
governed by export quotas, but this system, which worked 
fairly satisfactorily until last September, was badly 
disturbed by the dismemberment of Czecho-Slovakia. 
The territory ceded to Germany and Poland included 
important steel works, and the countries whose steel output 
was increased in this way claimed a larger export quota 
than they had previously received. Last week the Cartel 
met to consider this and other questions, but apparently 
without reaching any solution. Last autumn the Polish 
industry was understood to have demanded an extra 
monthly export allotment of 17,000 tons. This was 
provisionally agreed to by the Cartel for the period 
November—January. The meeting last week reduced the 
figure to 13,000 tons, which roughly corresponded to the 
exports from the district ceded to Poland when it still 
belonged to Czecho-Slovakia. For the time being, 
apparently, Poland has accepted this arrangement, but 
the Polish steel makers have announced their intention 
of expanding the capacity of the former Czecho-Slovakian 
industry and now demand that the addition to their 
quota should be 19,000 tons. In consequence of this 
disagreement, reports have been circulated that the 
Polish industry would sever its connection with the 
Carte!, but this is extremely unlikely. The Polish industry 
has to meet comparatively high production and transport 
costs and would be at a disadvantage in a campaign of 
price cutting which would probably follow such action. 
For this reason the Poles will probably remain in the 
Cartel and hope that that body will be able not only 
to maintain prices, but check the present competition 
from the United States, Australia, and Sweden. All 
the big American firms are practically members of the 
Cartel, but there is considerable dissatisfaction amongst 
other members at the co: tition from outside American 
manufacturers. It is said that recently American ship 
plates were sold in Holland at 4-50 dollars per ton below 
the official Cartel price. An important Japanese order 
for bright steel and other steel bars is reported to have 
been taken by manufacturers in the United States at 
5 dollars per ton below the official quotation, and on 
unusually long credit terms. The Cartel at its last meeting 
discussed this question of American competition, but 
it is said that in most cases where this has been par- 
ticularly severe the American makers have sold through 
New York merchants. No effective methods of prevention 
were suggested, and it was decided that the members of 
the Cartel should be given liberty to quote specially low 
prices in markets where this competition was prevalent. 


The Pig Iron Market 


The pig iron market appears to be settling into 
the condition of lethargy which characterised it towards 
the end of last year. The greatest obstacle to the develop- 
ment of activity is the somewhat depressed state of the 
light castings industry and certain sections of the machinery 
makers and the rather irregular conditions existing in 
the general foundry department. Until some improve- 
ment takes place in the rate of operations at which these 
industries are working, there can be little hope of a satis- 
factory expansion in business in the ordinary grades of 
foundry iron. Rumours are current: that prices may be 
revised at the end of March, but so far the makers have 
given no indication that this is their intention and probably 
the report is a natural result of the unsatisfactory market 
position and the fact that prices have not been fixed for 
any definite period. On the North-East Coast only one 
furnace is in intermittent operation, but the demand has 
shrunk to such proportions that it is barely sufficient to 
absorb the output. Scottish users are taking practically 
no Cleveland iron, and such business as is passing comes 
principally from local consumers. Export offers which 
have been received by the makers have been refused on 
account of the low price limits, and foreign buyers seem 
to be able to obtain their requirements of foundry iron 
at well below the Cleveland quotation of £5 f.o.b for 
No. 3 quality. In the Midland market little business 
has been passing in high phosphoric iron and stocks at 
some of the producing works are growing. Activity, 
however, still prevails in the market for low phosphoric 
iron, and the motor car makers, heavy engineers, and 
firms engaged in some classes of rearmament work are 
taking substantial quantities. In the Scottish pig iron 
market the position continues unc . Consumers 
refuse to buy forward and are able to obtain prompt 
delivery of all the iron they require. The eight blast- 
furnaces operating in Scotland are well able to meet the 
demand. As in other districts, the increased use of scrap, 
which is obtainable at cheap prices, also restricts the use 
of foundry iron. Business in hematite has increased 
slightly this month, but for the most part users are 
drawing the iron as they require it against existing 
contracts. The best feature of the situation is that 
specifications against these commitments are coming 
forward more freely and for increasing tonnages. The 
current make is passing fully into consumption, and 
sentiment has become more confident. On the other 
hand, substantial stocks exist in the makers’ yards and 
these must be depleted before this branch of the industry 
can be regarded as being in a satisfactory position. 


The Midlands and South Wales 


There has been a definite improvement in the 
Midland steel trade since the beginning of the month, 
and whilst the steel works are not fully employed they 
have considerably increased the tonnage of 


orders on 


their books. It is difficult to say how much of the 
quantities recently booked is due to rearmament work. 
The constructional engineers are well employed on building 
jobs for the Government and are providing a good outlet 
for joists and sections. In addition, the A.R.P. pro- 
gramme is absorbing large quatities of steel for 
strengthening basements and cellars. This work has 
resulted in the allocation of a substantial tonnage of 
orders to the steel works and the re-rollers. On the other 
hand, little development work is taking place in the 
way of factory construction for ordinary commercial 
purposes, and there are a number of firms which, even 
in these days of rearmament, have to depend largely 
upon normal business enterprise. The increased activity 
at the finishing mills has been reflected in a heavier demand 
for billets and sheet bars, and the works producing this 
material are now well employed. The imports of foreign 
semi-finished steel are closely controlled and the British 
makers are reaping the benefit of the development of 
the demand. Good quantities of foreign billets, however, 
are admitted to this country which, by ment 
with the Cartel, is sold at 5s. below the home quotation 
for similar material. 
be busy for several weeks on the orders given out by the 
Home Office for A.R.P., and it is understood further big 
contracts will be allocated in the near future. The motor 
manufacturers have also bought freely the special quality 
sheets used by this trade, and in other directions the 
demand from the consuming industries appears to be 
expanding. Colliery requirements continue to be one 
of the most satisfactory features of the market, and 
pressure is frequently exercised to obtain near delivery. 
The recent institution of a rebate scheme for this material 
has met with considerable opposition amongst users, 
and it is reported that there have been a number of refusals 
to agree to the terms. Business in bright drawn steel 
has been active of late, and it is expected that it will 
expand still further as the season progresses. The quota- 
tion is fixed until the end of June at £16 11s. for rounds. 


The North-East Coast and Yorkshire 


That there is some improvement in the steel 
trade is indicated by the statistics for January issued by 
the British Iron and Steel Federation and given elsewhere 
on this page. They show that the output of steel was 
higher than in December, but less than in November. It 
remains, however, 304,100 tons lower than the output 
last March of 1,115,800 tons. On the North-East Coast 
none of the works are producing at capacity, but more 
furnaces have been put into operation and the outlook is 
regarded with less pessimism than a few weeks ago. The 
brisk demand for semis, both billets and sheet bars, reflects 
the more cheerful tone in nearly all departments of the 
market. The call for sheet bars is, of course, largely due 
to the recent A.R.P. sheet orders, but a considerable 
tonnage of channels, tees, and angles is required for the 
same purpose, and this will help to keep the mills employed 
for some weeks. January was not a month for 
export orders and so far there has been little improvement 
during February. The general impression is that stocks of 
structural steel in overseas markets are far below 
normal and that the time is approaching when foreign 
buyers must replenish their reserves. New business 
in structural steel for ordinary commercial p 
is lethargic, but the rearmament programme continues 
to provide a steady stream of orders for certain 
types. All the works, however, are suffering as a 
result of the depression in the shipbuilding industry and 
the impression is growing that the shipbuilders will receive 
Government assistance to encourage the placing of orders 
for merchant ships, and if this materialises there should 
be a greatly improved demand for those classes of steel for 
which the North-East Coast works are well able to cater. 
An improvement in the export trade is eagerly awaited 
and lately there have been signs that foreign markets will 
become more active. In the Yorkshire district the future 
is regarded with a certain amount of optimism and 
Sheffield producers of basic steel report a steady increase 
in the demand. Similar conditions prevail in North 
Lincolnshire. The producers of acid carbon steel are 
fairly well occupied and there has ‘been an improvement 
in the demand for free cutting steel. There is a steady 
eall for alloy steels, particularly in connection with 
rearmament work, whilst business in the stainless steel 
department after a dull period is becoming more active. 


Current Business 


Heenan and Froude, Ltd., engineers, of 
Worcester, have secured a contract from the St. Pancras 
Borough Council for a refuse disposal plant. The value 
of the contract is about £150,000, and the plant is to be 
installed at the Council’s depét, Suffolk Wharf, Camden 
Town, N.W. It will be of the latest separation and 
incineration type, and will be capable of treating 200 tons 
of refuse a day. The charging and clinkering of the 
incinerators will be carried out under sealed conditions 
operated hydraulically. The premises of the Pressed 
Steel Company, Ltd., of Garsington Road, Cowley, 
Oxford, are to be extended. Andrew Barclay Sons 
and Co., Ltd., locomotive builders, intend to modernise 
their Caledonia Works at Ki ock. The Vickers 
Works of the English Steel Corporation, Ltd., Carlisle 
Street, Sheffield, are to be extended. The Tees Side 
Bridge and Engineering Works, Ltd., Middlesbrough, 
proposes to make additions to the works in Cargo Fleet 
Road, Middlesbrough. Extensions are to be made to 
the works of Levick Swift and Sons, Ltd., steel makers, of 
Clarence Steel Works, Sheffield, and a site for this purpose 
has been acquired in Effingham Road and Sussex Street, 
Sheffield. It is reported that the Admiralty has decided 
not to renew the lease of part of the Rosyth Dockyard 
to Metal Industries, Ltd., when it expires in 1939. Pease 
and Partners have reopened their Loftus iron ore mine 
in the Cleveland district. The mine had been idle since 





The sheet makers are likely to’ 





Export quotations are 


last August. The Shipping and Coal Company, Ltd., 
London, has placed an order with the Burntisland Ship- 
building Company, Ltd., for a self-trimming collier of 
2650 tons deadweight. The Air Ministry has placed a 
contract with Alexander Findlay and Co., Ltd., structural 
engineers, Motherwell, for five balloon sheds. Hugh 
Me’Lean and Sons, Ltd., Renfrew, have secured an order 
for a twin-screw passenger vessel for the Ferry service 
between Mallaig and Skye. The Department of Overseas 
Trade announces the following contracts open for tender:— 
New Zealand Public Works Department: for supply and 
delivery of two bays of galvanised steelwork and switch- 
gear for use on a three-phase, 50-cycle, 110-kV system 
(Wellington, May 23rd); New Zealand Public Works 
Committee: supply and--delivery of 50-kV outdoor 
switchgear and steelwork (New Zealand, May 2nd). 
South Africa, City Council of Pretor.a: For supply and 
delivery of 2000 steel windows increasing to a maximum 
of approximately 6500 (Pretoria, April 6th); Australia : 
Shire Council of Cloncurry, Electric Light and Power 
Undertaking: for supply and delivery and erection of one 
approximately 150 H.P. suction gas engine direct coupled 
to a 120 kVA alternator, together with necessary exhaust 
silencer, spare parts, tools and spanners to comprise a 
fully equipped generating plant (Brisbane, March 15th). 


Copper and Tin 


For practically the whole of last week copper 
prices were weak and little business was transacted, but 
later the market took a turn for the better, largely on 
sentimental grounds, since there was no material altera- 
tion in trading conditions. The publication of the 
American statistics, which disclosed a worse position than 
was expected, contributed to the general despondency, as 
the figures showed that there had been a substantial decline 
in consumption outside the United States, amounting to 
nearly 20,000 tons, compared with the December figure. 
The statistics for January give the following particulars, 
the figures for December being given in brackets :—Pro- 
duction in the United States was 69,048 tons (71,795 tons) ; 
production outside the United States, 106,902 tons 
(112,592 tons); consumption in the United States, 
51,059 tons (38,853 tons); consumption outside the 
United States, 99,057 tons (118,317 tons). The refined 
stocks for January 3lst in the United States totalled 
301,110 tons (289,755 tons); elsewhere, 178,949 tons 
(167,413 tons). Stocks in the United States of blister 
copper increased by 2866 tons, but elsewhere were 396 
tons less than in December. Reports were current at the 
end of last week that the copper producers were consider- 
ing the further reduction of output, and on February 22nd 
it was announced that production would be curtailed to 
95 per cent. of the standard tonnage. Apparently, 
however, it is proposed to maintain the official domestic 
price at 11-25 cents, although second-hand sales are 
reported at 1 cent below this figure. Transactions on the 
London Standard Copper Market have been limited, and 
the speculative account is of small proportions. Stocks in 
this country show a tendency to increase, and as a result 
the contango is becoming less... . common with 
other non-ferrous metals, the downward movement 
in tin prices was checked at the end of last week. This was 
principally owing to a revival in confidence due to a real or 
fancied improvement in the international situation. The 
market itself remained quiet and uninteresting. Con- 
sumption continues on a poor scale, but, at the same time, 
the belief seems general that stocks in consumers’ hands, 
particularly in America, have been reduced to a low level. 
Continental buyers have displayed little interest in the 
market. At the same time, the control exercised by the 
International Tin Committee is sufficiently strong to 
prevent any wide reaction in prices. 


Lead and Spelter 


Some improvement was noticeable in the lead 
market at the week-end and the gain then made has been 
held. Little confidence, however, is expressed in the 
immediate future of this metal. For the time being there 
seems to be more lead available than the market requires, 
and there is considerable speculation as to when the curtail- 
ment of output scheme, which the producers have put 
into effect, will begin to be reflected in a limitation of 
supplies. It would seem that the decline in production 
has more than balanced this movement. It is suggested 
that the Australian producers’ discussions with labour 
on the question of wages have delayed the restriction 
programme, but apparently these have been settled and 
shipments in future may be more closely regulated. 
Lately there have been a number of transactions on the 
London Metal Exchange, which have had the appearance 
of hedging operations by producers, and, naturally, have 
created an easier tendency in prices. At the same 
time, fair quantities of lead are passing steadily into con- 
sumption. Cable makers are quite good customers and 
battery makers are also providing a fair outlet. There is 
also a steady demand from lead pipe and sheet makers, 
although the decline in building operations has affected 
business in this department. Generally speaking, buying 
by the consuming trades has been spasmodic and not of 
sufficient substance to impart any strength to the market. 
On the other hand, it is reported that the deliveries against 
old contracts are on a fairly satisfactory scale... .. After 
a ” sere of weak'prices the spelter market has shown signs 
of reviving strength. There has been practically no change 
in the underlying “conditions, but, as in other depart- 
ments, a more optimistic feeling developed. Trading con- 
tinues to run on very limited lines and, apart from those 
trades which are sharing in A.R.P. work, consumers seem 
determined to buy on a hand-to-mouth scale. As a result 
the small volume of orders which come upon the market 
has been easily filled and has had no influence upon prices. 
Perhaps the largest consumers at the moment are the brass 
trades, although it is anticipated that the galvanisers, who 
are now busy upon A.R.P. orders, will be substantial 
buyers for some time. 
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Current Prices for Metals and Fuels 


Makers’ official home trade price, per ton, delivered pelea? stations. 


from Associated British Steelmakers. 


PIG IRON. 


Home. 


(D/d Teesside Area.) 


> detibe, edie Bars and Plates are subject to a rebate of 15s. to home users purchasing only 


ft Export prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 


Export. 
Foundry home prices, except for Scotland, less rebate of 5/- 











N.E. Coast— & ed $m ode] 
Hematite Mixed Nos. ... 6 0 0.. oe | 
AMR Sg i SES ae 5 15 0 
Cleveland— 
No. 1 wad B- 2:20: .. 5,-2.6 
No. 3 G.M.B.... 419 0.. 5 0 0 | 
No. 4 Foundry 418 0.. — | 
eee 472 6.. ssi 
MIpDLanDs— 
Staffs— (Delivered to Black Country Station.) | 
North Staffs. Foundry... 5 1 0... ... — | 
o | 6 aBonge 418 Oto £5 0 0 et: 
Basic ate ewe 412 6.. a | 
Northampton— 
Foundry No. 3 = ie Serpe oo 
Forge ... ... 415 6to £417 6 _ | 
Derbyshire— | 
No. 3 Foundry ee ee Bee re — | 
Wenge... te es as BOE: 4.0 
ScoTrLanp— | 
Hematite, f.o.t. furnaces 6 0 6.. — | 
No. 1. Foundry, ditto... 5 8 0.. — 
No. 3 Foundry, ditto ... 5 5 6.. —_ 
Basic, d/d F 4:19:'6..: — 
N.W. Coast— 6 0 6d/d Glasgow 
Hematite Mixed Nos. As 6 O ,, Sheffield 
612 0 ,, Birmingham 
MANUFACTURED IRON 
= Home. Export. 
: Lawes. anp YorxKs.— £8. d. £ s. d. 
Crown Bars te is _ 
Best Bars a SO... _ 
MipLanps— 
Crown Bars .. 12 56 O.. — 
Marked Bars (Staffs) 1515 0.. —_— 
No. 3 Quality aS FF: —_— 
No. 4 Quality... 11 7 6.. ag bay 
ScoTLanp— 
Crown Bars oa eS 2 85 0} 
Best... ... 1215 0. 12 15 0 
N.E. Coast— 
Crown Bars ee et eee 12 56 O 
Best Bars —ey & Ry Fe 12 15 0 
Double Best Bars ... » SB. 8... B vo» 13 5 O 
NORTHERN IRELAND AND FREE StTaTE— | 
Crown Bars, f.0.q.... ... 12 17 6 ... aS 
STEEL. 
*Home Export. 
Lonpow anp THe SouTH— £ a. d. £ s. d. 
Angles 10 10 6.. 10 0 0 
Tees... ee) oe ee ll 0 0 
Joists 10 10 6.. 10 0 0 
Channels.. : - 10 18 6... 10 5 0 
Rounds, Sin. ub up ... 1110 6... 11 0 0 
fo under 3in. it37 Sf... ll 0 0 
Flats, under 5in. 1117 6f... ll 0 0 
Plates, jin. wisi 10 15 6... 10 2 6 
i fein. .. abe Ss o, 10 7 6 
i tin. ... ae 6. 10 12 6 
wee ee .1110 6.. 10 17 6 
Un. in. to sinh rary 
6 Ib. per sq. ft. (8-G.)... 11 12 6 .. 11 12 6 
Boiler Plates, jin.... 1113 0.. 1112 6 
Nortu-East Coast— £ s. d. £s.d 
Angles 10 8 0... 10 0 0 
Tees... a2. 828i... ll 0 0 
Joists 10 8 0O.. 10 0 0 
Channels.. i 598 18 D3: 10 5 0 
Rounds, 3in. ne up [ee ee .. ll 0 0 
- under 3in. a Sas. 11 0 0 
Plates, jin. (basis) 10 10 6.. 10 2 6 
Ha fein. .. 10 15 6.. irs Beh 
- din. ... — i 2 10 12 6 
- fein. ... + eS we 10 17 6 
in. to aol iad 
or per sq. ft. (8-G.)... 11 12 6... 11 12 6 
Boiler Pilates, jin.... i OO... 11 12 6 
Miptanps, anD LzEps anp DistRict— 
£s. d. £ s. d. 
Angles 1730. B..8 «- 10 0 0 
Tees... se Be HO. 11 0 0 
Joists 10 8 0O.. 10 0 0 
Channels... ... . - 1018 0O.. 10 6 O 
Rounds, in. and up ike 11 0 0 
o» under 3in. 6 St... ll 0 0 
Flats, Sin. and under ... 11 15 Of... 1l 0 0 
Plates, #in. (basis) IOLAS © o>. 10 2 6 
“ frin. ... 40. 48....0,.. 10 7 6 
a tin. » BB Bets x 10 12 6 
an fein. ... Meo De. 1017 6 
Un. jin. to and incl. 
6 Ib. per sq. ft. (8-G.)... 11 12 6 .. 11 12 6 
Boiler Plates, jin.... i  Sé .. 11 12 6 





STEEL (continued). 


*Home. tExport, 
se 2's. ‘d. 
Gtascow anv Distriot—- 

Angles 10 8 0O.. 10 0 0 
Tees... 88. OE ll 0 0 
Joists 20 18a Ox 10 0 0 
Channels... dad . OO 8 FS 10 5 0 
Rounds, 3in. and up 1B SO Nu 1l 0 0 
= under 3in. 11 15 Of... ll 0 0 
Flats, 5in. and under ... 11 15 Of... ll 0 0 
Plates, jin. — 56:30. 8... 10 2 6 
sin fyin. 10 W 6... 10 7 6 
a tin. B32, 0@:.4..3 10 12 6 
oe . Tae oe 10 17 6 

Un. in. to at: incl. 
6 Ib. per sq. ft. aes J apasien. 11 12 6 
Boiler Plates, jin... 8 Ce <= 1112 6 
Sournh Wares AREA— £s. d. £ s. d, 
Angles Se ee ee 10 0 0 
Tees... Pht LBs 0%. ll 0 0 
Joists 3:6 |:O.. 10 0 0 
Channels. . pets 10 13 O.. 10 5 0 
Rounds, in. ead vp JSF S13... tl 0 0 
pe under. 3in. 11 15 Of.. ll 0 0 
Flats, 5in. and under ... 11 15 Of.. ll 0 0 
Plates, jin. (basis) 10°33 -@ uu 10 2 6 
” fin. ... 10 18 O.. 10 7 6 
a tin. a <3. 4... 10 12 6 
sos oie. Be 8505: 1017 6 

Un. in. to ond ‘toh 
6 Ib. per sq. ft. (8-G.)... 11 12 6 .. ; 1112 6 
IRELAND—F.0.Q.— BELFAsT. Rest or IRELAND. 
£s. d. £ s. d. 
Angles 10 13 0.. 10 15 6 
Tees... 53: 33.@:.. 1115 6 
Joists... 1013 0... 10 15 6 
Channels... ... ... SS : a le 11 0 6 
Rounds, 3in. and up an ie -@... 11 15 6 
al under 3in. a3 Oe... 12 2 6 
Plates, jin. (basis) 10 15 6... 10 18 0 
2 yin. ... Oe ee ee ll 3 0 
je din. ... 10 .6 6... ll 8 0 
us jin. SBR 99 2B 2: 1210 0 
Un. in. to jin. ined, 1112 6. 1112 6 


¢ Rounds and Flats tested quality ; ‘eissiined, 38. less. 
OTHER STEEL MATERIALS 


Home. Export, f.o.b. 

Sheets... £ s. d. £28. d. 
11-G. and 12-G.,d/d 13 15 0) 

13-G., d/d ... 4623 gf oF Re. § 

14-G. to 20G., d/d ...14 10 0 15-G.to 20-G. 12 15 0 

21-G. to 24-G.,d/d ...14 15 0 21-G.to 24-G. 13 0 0 

25-G. and 26-G.,d/d 15 10 0 25and26-G. 1315 0 


South Africa, Rhodesia, Nyasaland, £14; Canada, £14 12s. 6d., 
f.o.b. basis. Irish Free State, £14 15s., f.0.q., 4-ton lots. 

The above home trade sheet prices are for 4-ton lots and over; 
2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton 
lots to 10-cwt., £2 per ton extra. 


Galvanised Corrugated Sheets, basis 24-G.— 


Home. , ere 2B 
4-ton lots and up ... 17 56 0 
2-ton to 4-ton lots 1712 6 
Under 2 tons A 18 17 6 
Export: India, £15 15s. eh Trish ‘Ties State, £17 5s., 
f.o.q.; General, £15 15s., f.0.b., 24-G. basis. 
TIN-PLATES— 
20 by 14 basis, f.o.b., Bristol Channel Ports, 20s. 3d. 
Tin-plate Bars, d/d Welsh Works, £7 5s. 
less 


Brttets—100-ton lots and over, 35 to 100 tons, 5s. extra ; 


than 35 tons, 10s. extra. £s.d 
Soft (up to 0-25% C.), untested 7 7 6 
» tested 712 6 
Basio (0-33% to 0-41% C.) mm 717 6 
» Medium (0-42 to 0-60% C.) 810 0 
» Hard (0-61%to 0-85% C.) 9 0 0 
» (088% to 0-99% C.) 910 0 
» (over 0-99% C.) 10 0 0 
Rails, Heavy, 500-ton lots, f.o.t. 910 0 
~ mons f.0.t... eval hay 8 10 0 
FERRO ALLOYS. 
Tungsten Metal Powder 4/94 per lb. (nominal) 
Ferro-Tungsten 3 4/8 per lb. (nominal) 
Per Ton. Per Unit. 
Ferro-Chrome, 4 p.c. to 6 p.c. carbon... £23 10 0 7/6 
“ 6 p.c. to 8 p.c. £23 5 0 7/6 
* 8 p.c. to 10 p.c. .. £23 5 0 7/6 
a Max. 2 p.c. carbon £36 0 0 Il/- 
a » 1 p.c. carbon £38 5 0 I1/- 
»” » 0-5 p.c. carbon £41 0 O 12/- 
» carbon-free 10d. per Ib. 
Metallic Chromium 2/5 per Ib. 


£16 15 0 home 
£12 10 Oscale 5/-p.u 
£17 0 Oscale 6/-p.u 


Ferro Manganese (loose), 76 { p-c. 
Silicon, 45 p.c. to 50 p.c. ... 


” » Thpec. 
b> " Vanadium ... 14/~ per Ib. 
» Molybdenum ; 4/10 per lb, 5/- forward 
» Titanium iaisction dtu) 9d. per Ib. 
Nickel (per ton) se see eee eee = £185 to £190 per ton 
Cobalt... 22.0 ce cee cee eee wee = 8/6 to 8/9 por Ib. 








NON-FERROUS METALS. 


(Official Prices, February 23rd.) 





CorprpER— 
ee se Ss £41 13 Ytof4l 15 0 
Three Months ... £42 0 Oto £42 13 0 
Electrolytic £47 0 Oto £48 0 0 
Best Selected re, d/d Bir- 

mingham £17 15 0 
Sheets, Hot Rolled £78 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) ... 123d. 123d. 
»  Brazed (basis) 123d. 123d. 
Brass— 
Ingots, 70/30, d/d Birmingham £37 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 11}d. 11}d. 
»  Brazed 133d. 134d. 

Tin— 
06a bas ops . £212 10 Oto £212 15 0 
Three Months ... . £212 5 Oto £212 lv O 

SPELTER— 

ROE chs hans chee £13 8 9to £13 ll 3 
Three Months ... £13 13 9to £13 15 0 

Lrap— : 
Cash ... £14 3 9to £14 5 0 } 
Three Months . £14 5 Oto £14 6 3 

Aluminium Ingots (British) - £94 (net) 

FUELS. 
SCOTLAND 

LANARKSHIRE— 

(f.0.b, vnc Ab Export. 
Navigation Unscreened 18/—- to 18/6 
Hamilton Ell 18/6 
Splints 18/6 to 19/6 

AYRSHIRE— 

(f.0.b. Ports}—Steam ... 16/9 to 17/- 

FiresHIRE— 

(f.0.b. Methil or Burntisland)— 

EE von (o> . one, ccte ets pte, Oe 
U d Navigati erirngie: Aout 18/6 

LoTHIANS— 

(f.0.b. Leith)}—Hartley Prime... 17/9 
Secondary Steam .. os 16/9 
ENGLAND 

Sourn Yorxsaime, DonoasTeR— 

Steam Hards... a 19/-- to 20/- 
Washed Smalls 16/— to 17, 
NoRTHUMBERLAND, NEWossTLE— — 
Blyth Best a 19/- 
» Second... ... 17/6 
» Best Small ... 15/6 
Unsereened 17/- to 18/- 

DurHam— 

Best Gas... ... 18/9 
Foundry Coke 27/- to 28/- 

CaRnpirrF— SOUTH WALES 

Steam Coals : 

Best Admiralty + eye 23/6 
Best Seconds Vat ts 23/- to 23/6 
Best Dry Large 23/— to 23/6 
Ordinaries .. 23/- 
Bunker Smalls 16/— to 17/6 
Cargo Smalls ... 15/- to 15/6 
Dry Nuts 27/6 to 28/- 
Foundry Coke 31/- to 42/6 
Furnace Coke 29/- 
Patent Fuel ... 25/6 

Swansea— 

Anthracite Coals : 

Best Large ... 38/- to 41/- 
Machine-made Cobbles.. 41/- to 45/6 
Nuts dai 40/- to 45/- 
Beans 33/- to 38/6 
Peas 26/— to 30/- 
Rubbly Out. 15/- to 16/- 

Steam Coals : 

Large Ordinary 22/6 to 24/6 


Inland consumption : 


Exclusive of Government tax of Id. per gallon 


FUEL OIL. 


contracts in bulk. 
: and 9d. per 


gallon on oil for road vehicles. 


Ex Ocean Installation. 
Furnace Oil (0-950 gravity) 
Diesel Oil 


Per Gallon. 
33d. 
4$d. 
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French Engineering Notes 
(From our own Correspondent in Paris) 
Modernising Works 


WuEnN the Committee of Inquiry into Industrial 
Production issued its report towards the end of 1937, 
it was unable to agree with the opinion of labour organisa- 
tions that the decline in output, following upon the institu- 
tion of the forty hours’ working week, should be attributed 
to a failure of employers to provide efficient machinery. 
The Committee found that works and factories were 


British Patent Specifications 





When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton Buildings, Chancery Lane, W.C.2, 
ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
plete Specification. 





usually well equipped and that it was only ry 
to put in more hours of work to produce all that was 
necessary. The idea of expanding the means of produc- 
tion has, nevertheless, survived and is associated with 
the plan for increasing consumption at home and develop- 
ing the export trade, for which latter purpose manufac- 
turers are offered a certain measure of fiscal relief according 
to the augmentation of output, particularly for foreign 
markets. Further encouragement is now given to them 
to replace old machinery and make additions to their 
plants, employ more men, and improve social services, 
by reducing or removing taxes that are imposed on 
turnover, profits, and capital. When buying new 
machinery the manufacturer is allowed to deduct from 
the amount of non-distributed profits subjected to taxation 
the difference between the cost of new machines and the 
value of the old machines they displace. In order to 
understand what is happening it may be recalled that 
after the war Germany supplied to this country a con- 
siderable quantity of machinery on account of repara- 
tions. It was employed for the reconstruction of works 
and factories and an extension of others, and it formed 
part of the national equipment plan that was the beginning 
of a new era in French industrial expansion. The move- 
ment tended towards mass production, but did not go 
beyond the motor car industry, which collapsed under 
pressure of overproduction at the first crisis. Mass 
production methods are, of course, now applied to 
armament work. They cannot safely extend to private 
industry for the reason that there is no great specialisation 
in manufactured products for world markets. So long 
as manufacturers have to rely almost entirely on a home 
demand opportunities for producing more and cutting 
down costs by the use of more efficient and expensive 
machinery are small. After the introduction of the 
forty hours’ week some big firms succeeded in reacting, 
at least partially, against the short week by. modifying 
their organisation and production methods and putting 
down new machines; but less was done in this direction 
than had been expected, nor was it possible for the vast 
majority of manufacturers to spend money on a renewal 
of machinery and plant at a time when the financial 
situation was critical and there was no assurance that the 
expenditure would be justified. With a five days’ working 
week money spent on costly plant was not regarded as a 
profitable investment. Nevertheless, the Government 
has persisted in propagating the idea that a renewal of 
plant and machinery is a necessity. The forty hours’ 
week is practically abolished, and the plan for developing 
home consumption and encouraging export trade is 
linked up with the policy of increased production. The 
State proposal to make a thorough investigation into the 
possibilities of consumption at home, and to introduce a 
method of rationalisation by grouping makers specialising 
in particular categories of goods with a view to keeping 
pace with any demand and enabling customers to benefit 
from lower manufacturing costs, would take many years 
to realise, even if the execution of the plan on the lines 
suggested were possible. It is sufficient, for the moment, 
that the three years’ plan for the country’s economic and 
financial recovery can hardly fail to improve progressively 
the national purchasing power. Meanwhile, the Govern- 
ment’s action aims at fostering a belief in the dependence 
of industrial prosperity on a renewal of machinery in 
order to assist the recovery and take a larger share in 
international trade. The financial facilities now offered 
to makers, and the lessening of the burden of taxation 
on those who increase their production, are the beginning 
of a new phase of the country’s industrial evolution. 


New Cross-Channel Steamers 


A contract for the building of two steamers to 
replace the ‘ Rouen” and ‘‘ Newhaven,” which are 
now reaching the end of their term of service between 
Dieppe and Newhaven, has been placed by the National 
Railway Company with the Forges et Chantiers de la 
Méditerranée. The dimensions will be similar to those 
of the ships they supersede. The length is 308ft., width 
39- 7ft., displacement 2000 tons, and draught 10-3ft. with 
load, the number of passengers provided for being about 
1450. The two propeller shafts will be driven by Parsons 
turbines. Steam will be supplied by two Penhoét oil-fired 
small-tube generators working at a pressure of 384 Ib. 
per square inch. It is stated that the turbines will develop 
about 20,000 H.P. All the auxiliary machinery will be 
driven electrically. The contract speed during trials 
is 25 knots. One of the three cargo steamers running 
between Dieppe and Newhaven is also to be replaced by 
another to be built by the Chantiers de Normandie at 
Rouen. Its special features are two M.A.N. engines, each 
of 500 H.P., and two decks arranged for the transport 
of fifty-eight motor cars. For all three ships British 
tenders were from 20 to 23 per cent. below the French, 
and in order to secure the work for French shipyards the 
= in cost was met by the State Crédit Maritime 
unds. 


Motor Road 


The Saint-Maurice Canal that follows the River 
Marne from Saint-Maur to its junction with the Seine 
is to be sacrificed to the necessity of completing the 
motor road from Paris to Strasbourg. At the same time, 
it will be utilised for laying part of a collector that will 
carry used water from the south-eastern suburban areas, 
where it is discharged into the Marne, to the Seine below 
Paris. The canal will be filled with spoil dredged from 
the Marne to allow of a divergence of the barge traffic. 
The road will have a width of 49ft., between footways 
each 143ft. wide. 








INTERNAL COMBUSTION ENGINES 


498,533. July 30th, 1937.—SiteNncers For Exuavst, Francois 
Cementation Company, Ltd., Bentley Works, Doncaster, in 
the County of York; Abram Rupert Neelands, Bentley 
Works, Doncaster; and ‘Kurt Kiopeteck, 24, Martin 
Lutherstrasse, Berlin, W.30, Germany. 

The silencer described in this invention makes use of the 
following sound absorbing materials:—Mineral or metallic 
granular materials, such as Betonac hardeni materials ; 
mineral wool; and woven or tangled metal wire or strip, 
preferably copper wire tangle for heat dissipation. Referring 
to the drawings, A is the exhaust pipe from the engine, 
and it is fixed relative to the cylindrical or outer casing B. 
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The perforated outlet pipe C is fixed to a partition D, 
which can be slid so as to reduce the effective capacity 
of the casing. Around A there is arranged a layer of 
copper tangle E, and next is a layer of glass wool F up to 
lin. thick. Between the casing B and the glass wool F is the 
granular material G to a thickness of about jin. It is stated that 
the proportion of the e between the inner tube and outer 
shell occupied by the three layers of sound absorbing material 
is from 30 per cent. to 70 per cent. of the total volume of the 
said space ; that is to say, the interstices between the foraminous 
materials represent from 70 per cent. to 30 per cent. of the total 
volume.—January 10th, 1939. 


498,573. March Ist, 1938.—Arm or Gas ExTRAcCTORS FoR 
Fue. Insection Pumps, Friedrich Deckel, trading as the 
firm of Friedrich Deckel, Prazisions-Mechanik und Maschin- 
enbau, 7-13, Waakirchnerstrasse, Munich 25, Germany. 

The invention relates to fuel injection pumps with a plurality 
of individual pumps arranged parallel to one another and co- 
axially in a circle, and concerns the method of providing an air 
extractor, the purpose of which is to eliminate air or gaseous 
substances from the fuel before it enters the suction chambers of 
the pumps. The air extractor is arranged in the chamber of the 
pump housing, so that it is surrounded by the individual pumps. 
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In the interior of the pump housing an air extractor A of any 
suitable type is arranged in the chamber B, enclosed by the 
individual pumps. A cover C shuts off the chamber and serves 
at the same time for fixing the air extractor. The fuel is con- 
ducted through the pipe D into an antechamber E, and from 
there into the air extractor A, where in a known manner the 
air and other gaseous substances contained in the fuel are elimi- 
nated. The purified fuel leaves the air extractor through the 
opening F and enters the space B, from which it flows 
through borings G to the suction chambers of the several pumps. 
The air or the like eliminated from the fuel is conducted away 
through the pipes H H.—January 10th, 1939. 


DYNAMOS AND MOTORS 


498,576. March 7th, 1938.—Dynamos, Emil Dick, of Ginmligen, 
Berne, Switzerland. 

Dynamos for generating current of the same polarity with 
changing direction of rotation and the magnet winding of which 
is supplied by an exciter are known. They are mostly employed 
for electric train lighting, ventilation, and heating, and are in 
such cases driven from a wheel axle of a rail vehicle. According 
to the invention, the exciter has two pairs of brushes, of which 
one pair is rockable on change of direction of rotation through a 
pole division and is connected directly with the exciter winding, 
which has therefore the same polarity for both directions of 
rotation, while the stationary pair of brushes is connected with 
the main dynamo field winding and has a polarity changing with 
the direction of rotation of the armature. A denotes the arma- 
ture of the dynamo with magnet winding B, and stationary 
brushes CD. On the armature shaft, driven from a wheel 
axle, is also the armature E of an exciter. On the latter bear 
the stationary brushes F G connected with the magnet winding B 
of the dynamo and brushes H J connected to the exciter wind- 





ing K. These brushes are arranged to rock through a pole 


division. The exciter thus acts in both directions of rotation 
as a self-exciter, because the polarity of its tic field 

Itered. In contradistinction to the known construction the 
exciting winding K is fed by the armature E of the exciter and 
not by the armature A of the dynamo. The exciter may als - 
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have two commutators on which are respectively arranged the 
stationary brushes and the reversible brushes. The exciter 
can also be arranged separately from the dynamo and can then 
be driven itself from a carriage axle, as a direct coupling with the 
dynamo is not necessary.—January 10th, 1939. 


AERONAUTICS 


498,731. May 6th, 1938.—Comprnep Oi Tank AND OIL 
Coouer, Cyril Terence Delaney and Gallay, Ltd., both of 
Edgware Road, Cricklewood, London, N.W.2. 3 

A tank A has a set of tubes in sections of various diameters 
as shown by the large gauge B, and the smaller gauge C. For 
the purposes of this description it can be assumed that an 
aeroplane is travelling in a forward direction, so that air is 

forced from the direction shown by the arrow marked D, Fig. 2. 

The air will first meet the larger tubes B and then the smaller 

ones C. Oil entering the large tubes from inlet E will pass 

more readily than in the smaller tubes; hence the heated 
lubricating oil from the engine which is being passed through 
the cooler will first enter the large tubes and then the smaller 
tubes and finally pass through the tank back into the engine. 
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It has been found in practice that the oil thickens to au extent 
to prevent ready passage through the smaller tubes. After 
entering the larger tubes and when too thick to pass through 
the smaller tubes, the oil passes through a relief valve F, which 
it opens as the result of increased pressure of the oil against the 

ring in the valve. Having passed through the oil proceeds 
directly out of the discharge pipe G back to the engine, but in 
so doing it only passes through the part of the tank, which is 
divided from the rest of the tank by means of a perforated 
baffle I. When the oil becomes less thick the pressure decreases 
and the relief valve closes. The oil then gradually passes through 
the chambers J and then through the port L into the tank A, 
where it ultimately passes freely through the perforations in | 
and out of the discharge pipe——January 12th, 1939. 


METALLURGY 


498,757. July 9th, 1937—Steeve Vatves, Arthur John 
Rowledge, Ellerslie, Trowels Lane, Derby, England. 

This invention is concerned with sleeve valves of internal 
combustion engines, and applies in the case of an engine where 
the sleeve is required to work between a cylinder of an alloy of 
alumini or magnesi and a piston also of an alloy of 
aluminium or magnesium. The sleeve is formed of non- 
ferrous alloy having about 65 per cent. nickel, about 28 per 
cent. copper, and small percentages of one or more of the 
elements aluminium, silicon, magnesi and iron, or of an 
alloy of beryllium and copper, having about 0-5 to 2 per cent. 
of beryllium and the balance substantially copper, or of an 
alloy of beryllium, cobalt, and copper, having about 0-4 per 
cent. of beryllium, about 2-5 per cent. of cobalt, and the balance 
substantially copper. The first-mentioned alloy is commonly 
sold under the trade name of “‘K” monel metal.—January 
Oth, 1939. 








PUMPING AND BLOWING MACHINERY 


498,666. March 24th, 1938.—Rercrprocatine Liguip Pumps, 
Roland Claude Cross, 33, Midford Road, Combe Down, 
Bath, Somerset. 


The pump Neyer na a casing A, a cylinder B, and a plunger 
C, which sucks oil into the cylinder and forces it out through a 
port D. As shown in the drawing, the cylinder B is rotatable 


and the port D co-operates with a series of slots E (Fig. 2), 
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through which oil is drawn into the cylinder from the interior 
of the pump casing and a series of outlet ports F, through which 
the liquid is delivered from the cylinder to discharge passages. 
The cylinder B is geared to the pump driving shaft G, by means 
of a worm gearing, and the mechazism is timed so that the port 
D communicates with one of the slots E during each suction 
stroke of the plunger C and with one of the ports F during each 
delivery stroke. The shaft G operates the plunger C through 
excentrics, a strap, and connecting-rod assembly H. A lever 
is pivoted at its ends to the connecting-rods H and plunger C 
respectively, and carries two sliding blocks J mounted in 
grooves. The blocks J are attached by means of fulcrum pins 
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to a slidable carrier K fixed to a slidable rod which projects 
outside the casing, and is attached to an operating member by 
which K is adjusted and held in position. The lever is rocked 
about the fulerum pins by the movements of the strap and 
connecting-rods H and in this manner the plunger C is recipro- 
cated in its cylinder and executes one pumping stroke for each 
revolution of the driving shaft G. The stroke of the plunger C 
is regulated by adjustment of the slidable carrier K. The 
operating rod by which K is adjusted may be connected to any 
suitable hand or foot device. When the pump is employed as 
a component of an internal combustion engine, the rod may be 
connected to move automatically.—January 11th, 1939. 


MISCELLANEOUS 


498,543. November 6th, 1937.—PressuRE GaucEs, Joseph 
Tomey and Sons, Ltd., and Lawrence William Clark Capsey, 
both of Manor Glass Works, Catherine Street, Aston, 
Birmingham, 6. 

This invention has reference to pressure and vacuum gauges 
of the kind in which a Bourdon tube is connected by gearing to 
the pointer or index finger on the dial of the instrument. The 
flexibility of this tube renders the mechanism so susceptible to 
vibration that damage may be occasioned to the delicate parts 
of the gauge during transit er handling. It is the practice to 
check such vibration by inserting a washer or other temporary 
braking expedient between the pointer spindle and the dial, or 
where it wil! act frictionally to prevent vibratory movement in 
the gearing and pointer. The object of the invention is to 
provide for the prevention of vibration by mechanical means 
which are efficient and can be fitted_to and removed_from_the 
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instrument without necessitating the opening up of the casing 
or the disturbance of any part of the mechanism. The gauge 
shown in the drawings comprises a flexible Bourdon tube A 
mounted on a support B, which passes through the bottom of 
the casing C and is adapted to be connected to a pipe line for 
transmitting the pressure to be measured to the interior of the 
said tube. To enable the flexible tube to be locked or anchored 
to the casing (when the instrument is in transit or is not installed 
for use), the tube is provided with an ear or extension piece D, 
which is mounted adjacent to the rear wall G of the casing C. 
A clearance hole is provided in the casing material to permit of a 
screw E being passed through from the outside of the casing, 
and screwed into the piece D to lock it. Alternatively, the ear 
or extension piece may be provided on the nipple or end fitting 
F of the tube which is linked to the pointer-operating mechan- 
ism.—January 10th, 1939. 


498,673. June 11th, 1937.—E.xecrric Rectirizers, The British 
Thomson-Houston Company, Ltd., of Crown House, 
_ ._ Aldwych, London, W.C.2. 

This invention relates to dry surface contact rectifiers of that 
type in which each cell is constituted by a layer of selenium 
mounted on a metal base to act as asemi-conductor and a counter 
electrode applied to the outer surface of the selenium semi- 
conductor. In the course of tests with such rectifiers, it has 
been found that a gas layer adsorbed on the semi-conductor 
between semi-conductor and counter-elecirode plays an import- 
ant part in perfect operation. These tests have demonstrated 
that it is not possible arbitrarily for such gases to be pro- 
duced always in the same form and the object of the invention 
is to provide a reliable substitute for the adsorbed gas layer. 

It has been pro to construct dry surface contact rectifiers 


of cells constituted by two substances of different electron 
emissive power separated by a non-conductive intermediate 


layer of a thickness of 0-0001—0- 01 mm. produced independently 
of or separate from the material of the two circumscribing 
layers, and was preferably made of a substance, such as arti- 
ficial resin, lacquer, or varnish, which was not comprised either 
per se or as a compound in the substances that constituted the 
circumscribing layers. Where such an intermediate layer con- 
sisted of a material applied in a liquid or dissolved state or 
which softened at an increased temperature, its mechanical 
strength has been increased by adding solid insulating material, 
such as powdered mica, quartz, or artificial resin. According to 
the invention, the gas layer adsorbed on the selenium semi- 
conductor between it and the counter electrode is replaced by a 
layer of an insulating substance having a thickness of less than 
10+ cm. applied by vaporisation which enables the thickness 
to be determined with sufficient accuracy. The non-conducting 
modification of the selenium or a non-conducting selenium com- 
pound has been found to be a suitable material for this layer.— 

January llth, 1939. 

498,714. December 15th, 1937.—PrerMaNENT MaGNets, The 
British Thomson-Houston Company, Ltd., of Crown 
House, Aldwych, London, W.C.2. 

According to this invention, the fixing of the individual parts 
of a permanent magnet is effected by spraying around the parts 
a light metal alloy. To prevent individual magnet portions 
from losing a part of their magnetic force through the heating 
effect of the spraying operation a light metal alloy is selected, 
the melting point of which lies below the temperature at which 
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a harmful influence would be exerted. A permanent magnet 
for a moving coil measuring instrument consists of two magnet 
bars A and B of high coercive force, a yoke C forming the 
magnetic circuit, and at the free ends of the bars A and B soft 
iron pole pieces D and E respectively. The A to E, which 
are shaped so as to fit one another exactly, are held in the 
assembled relation, the magnetic force being generally sufficient 
for adequate cohesion in the first place, and thereafter a metal 
alloy is sprayed around.—January 12th, 1939. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in thie col , are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


Institute of Metals 

Thursday, March 2nd.—Lonpon Locat Section: 8.M.M.T., 
Hobart House, Wilton Street, 8.W.1. ‘‘ New Methods of 
Working Metals,” C. H. Schneider. 7.30 p.m. Brirminc- 
HAM LocaL Section: James Watt Memorial Inst., Great 
Charles Street, Birmingham. “The Effect of Composition 
and Constitution on the Working and on some Physical 
Properties of the Tin-Bronzes,” R. Chadwick. 7 p.m. 


Institution of Automobile Engineers 

To-day, Feb. 24th.—University, Sheffield. ‘“‘ Unification of 
Body and Chassis,” W. Swallow. 7.30 p.m. 

Friday, March 3rd.—Lonpon GrapvuaTes: 12, Hobart Place, 
S.W.1. “The Development and Testing of the Single- 
Plate Clutch,” J. H. Fisher. 7.25 p.m. 

Institution of Civil Engineers 

Saturday, Feb. 25th—Guascow AND DIsTRICT ASSOCIATION : 
Visit to Bellshill sewage purification works,Orbiston (Lanark- 
shire County Council), and the Burgh of Hamilton sewage 
purification works. 

Monday, Feb. 27th—-Associat1Ion oF LonpDOoN STUDENTs : 
Great George Street, Westminster, S.W.1. “The Engi- 
neering Aspects of the London Transport Board.” Joint 
meeting with the Institutions of Mechanical and Electrical 
Engineers. 6.30 p.m. NORTHERN IRELAND ASSOCIATION : 
Queen’s University, Belfast. ‘‘A Survey of the Present 
Position in Road Transition Curve Theory,”’ D. F. Orchard. 
6.15 p.m. 

Tuesday, Feb. 28th.—Great George Street, Westminster, 
8.W.1. Informal discussion on Memorandum No. 1, Blast, 

issued by Engineering Precautions (Air Raid) Committee. 

Mining Inst., 














6 p.m. NEWCASTLE-UPON-TYNE Assoc.: 
Westgate Road, Newcastle-upon-Tyne. ‘Steel Portal 
Frame Bridges,” T. C. Grisenthwaite. 7.30 p.m. 


Wednesday, March l1st.—Great George Street, Westminster, 
8.W.1. Joint informal meeting with the Institutions of 
Mechanical and Electrical Engineers. ‘“‘The Economic 
Aspect of the Toplesing. of Manual Power by Mechanical 
and Electrical Power,” Sir Henry Japp. 6.30 p.m. Man- 
CHESTER Assoc.: Literary and Philosophical Soc., 36, 
George Street, Manchester. ‘“‘ New Wharf for Bowater’s 
Paper Mills,” J. C. Martin. 6.45 p.m. 

Thursday, March 2nd.—SoutHEeRN Assoc.: University College, 
Southampton. ‘The Storstrom Bridge, Denmark,” G. 
A. Maunsell and J. F. Pain. 7.15 p.m. 

Institution of Electrical Engineers 

Tuesday, Feb. 28th.—Scottish CentrE: Room D,12, Heriot- 
Watt College, Edinburgh. “‘The Mechanism of the Long 
Spark,” T. oh Allibone. 7.30 p.m. 

Wednesday, March \ist.—Wtretess Section: Savoy Place, 
Victoria Embankment, W.C.2. Symposium on “ Direction, 
Finders,” R. L. Smith-Rose. 6 p.m. 

Friday, March 3rd.—N. Miptanp Centre: Hotel Metropole, 
Leeds. Annual dinner. 7 for 7.30 p.m. 

Institution of Mechanical Engineers 

To-day, Feb. 24th._—Storey’s Gate, Westminster, 8.W.1. ‘‘ The 
Combustion Gas Turbine: Its History, Development and 
Prospects,” A. Meyer. 6p.m. MipLanp BrancH: Central 
Technical College, Birmingham. ‘‘The Long-distance 
Telephone Call: A Triumph of Engineering and Co-opera- 
tion,” B. 8. Cohen. 7 p.m. Scortisn Brancn: Robert 
Gordon’s College, Aberdeen. ‘‘Imperial Airways and 





Machinery Development,” A. V. Valder. 7.45 p.m. 


Saturday, Feb. 25th.—Scorrish Brancuw: Technical College, 
undee, ‘Imperial Airways and Machinery Develop- 
ment,” A. V, Valder. 7.15 p.m. 

Thursday, March 2nd.—Scortish Brancw: Royal Technica 
College, Glasgow. ‘Sir Charles Parsons and Marine 
Propulsion,” $. 8, Cook, 7.30 p.m, 

Friday, March 3rd.—Storey’s Gate, Westminster, 8.W.1. “ An 
Investigation of the Fretting Corrosion of Closely Fitting 
Surfaces,” G, A. Tomlinson, P. L. Thorpe, and H. J. 
Gough. 6 p.m. 

Institution of Sanitary Engineers 

Friday, March 3rd.—Caxton Hall; Westminster, 8.W.1. 

** Underground Water Supplies,” J. P. Le Grand. 6.30 p.m. 
Junior Institution of Engineers 

To-day, Feb. 24th.—Prince’s Galleries, Piccadilly, W.1. Annual 
dinner. 7.15 p.m. 

Friday, March 3rd.—39, Victoria Street, Westminster, 8.W.1. 
“ Alloy Irons in Engineering,” R. Lowe. 7.30 p.m. 

Keighley Association of Engineers 

Thursday, March 2nd,—Victoria Hotel, Keighley. ‘“ Air 
Conditioning and some Industrial Applications,” J. Evans. 
7.30 p.m. 

Manchester Association of Engineers 

To-day, Feb. 24th,—Engineers’ Club, Albert Square, Man- 
chester. ‘‘ Early Days of Mechanical Road Transport,” 
H. Richardson. 7.15 p.m. 

Royal Institution of Great Britain 





Thursday, March 2nd.—21, Albemarle Street, W.1. ‘* Photo- 
chemistry,” C. F. Goodeve. 5.15 p.m. 
Friday, March 3rd.—21, Albemarle Street, W.1. -‘* Liquid 
Films,” Sir William Bragg. 9 p.m, 
Royal Society of Arts 
Monday, February 27th.—John Street, Adelphi, W.C.2. 


‘** Achievements of British Chemical Industry in the Last 

Twenty-five Years,” (III), Sir Gilbert T. Morgan. 8 p.m. 
Wednesday, March 1st.—John Street, Adelphi, W.C.2. “‘ Social 

and Economic Aspects of Land Reclamation in Italy,” 

J. de La Valette. 8.15 p.m. 

West Riding Federation of Engineering Societies 

Monday, Feb. 27th.—Technical College, Bradford. ‘‘ The San 

Francisco and Oakland Bay Bridge,” J. Husband. 

7.30 p.m, 








CONTRACTS AND ORDERS 





The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





Sremens Execrric Lamps anp Suppiies, Ltd., London, 
E.C.4, have been awarded a repeat contract by the Salford Cor- 
poration for twelve months’ supply of electric traction lamps. 








PERSONAL AND BUSINESS ANNOUNCEMENTS 





F. Guan (B.8.T.), Ltd., Smethwick, have appointed as 
their sole agents for the whole of Ireland (Northern Ireland and 
Irish Free State) Rand and Nelson, Ltd., 12, Townhall Street, 
Belfast. 

Tuomas Rosinson AND Son, Ltd., Rochdale, advise us of 
the retirement from the firm of Mr. James Tweedale, for many 
years their works manager and latterly a director. Mr. Tweedale 
has been in the service of the firm for fifty-five years. 


Henry Burcuer anv Co., 63 and 64, Chancery Lane, London, 
W.C.2, inform us that their business has been acquired by Mr. 
R. Frank Howard, who, before he accepted a partnership with 
another firm of auctioneers and valuers of factories, plant and 
machinery, was for fourteen years a senior assistant with the 
late Mr. He G. B i will be carried on 
under the same name and at the same address as heretofore. 


Brush Etecrricat ENGINEERING Company, Ltd., of Lough- 
borough and Blackstone and Co., Ltd., of Stamford, 
that a working arrangement has been entered into between the 
companies regarding Brush horizontally opposed engines. Brush 
Diesel engines will continue to be manufactured by the Brush 
Company, and will be sold exclusively by Messrs. Blackstone 
throughout the world as ‘‘ Blackstone-Brush.” Messrs. Black- 
stone will thus be in a position to quote for Diesel engines from 
3 H.P. to 2000 H.P., while the Brush Company will concentrate 
its selling efforts on Brush-Ljungstrom turbines and electrical 
products. 














CATALOGUES 





Herpert Terry anv Sons, Ltd., Redditch.—Latest spring, 
wirework, and accessories catalogue. 

Wiuturam Asguitu, Ltd., Halifax.—A brochure deseribing in 
detail the “‘ O.D.’’ radial drilling machine. 

Taytor, TAYLOR AND Hosson, Ltd., Leicester.—Particulars 
of the construction and use of the profile projector. 

British InsuLateD Cases, Ltd., Prescot, Lanos.—Publica- 
tion M106 on conveyor cables and drill cables for use in coal 
mines. 

SrewarRts AnD Lioyps, Ltd., 41, Oswald Street, Glasgow.— 
Catalogue section ‘‘ W ” on steel pipes for water, gas, sewage, 
and air. 

Sunvic Contrors, Ltd., Stanhope House, Kean Street, 
Aldwych, W.C.2.—Leaflet No. 101-2 on hot wire vacuum 
switches. 

AssociaTeD Equipment Company, Ltd., Southall, Middlesex. 
—A booklet given to visitors in which a tour of the works is 
described. 

British Timken, Ltd., Cheston Road, Aston, Birmingham, 7. 
—A descriptive brochure on the Timken wear and lubricant 
testing machine. 

British TxHomson-Hovston Company, Ltd., Rugby.— 
Abridged price list of electric motors and control gear for A.C. 
and D.C. systems. 

Ozatip Company, Ltd., 4, Central Buildings, London, 8.W.1. 
—Latest particulars of the Ozalid dry positive process of pro- 
ducing photo prints. 

Grorcre H. AtexanpeR Macutnery, Ltd., 82-84, Coleshill 
Street, Birmingham, 4.—A leaflet giving particulars of ‘‘ Galex ” 
high-speed reamers. 

Crorrs (Encrnzsrs), Ltd., Thornbury, Bradford.—Cata- 
logues on variable-speed ‘pulley drives and the JFS-JR vari- 





speed control device, 
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areas of Scotland. The Committee had therefore 
suggested that it would be right to extend further 
facilities on the lines of those now available in the 
special areas to other districts of Scotland where 


The Gas Industry 


Over 150 gas undertakings were represented at a 
luncheon given to members of the British Junior Gas 
Association’s Joint Council, held in Birmingham on 
February 23rd, when Mr. G. Philip Achurch, a Past- 
President of the Birmingham Chamber of Commerce, 
presided. The uses to which gas was now put in 
homes and workshops, Mr. Achurch, said, could 
scarcely have been foreseen a generation ago. He 
had no doubt that the future had in store changes 
equally as great and that the tempo of change would 
tend to quicken. Heavy increases in the price of coal 
had made the past year difficult for the industry, but 
he did not doubt that methods of carbonisation and 
purification would be invoked to minimise the effects 
of such advances. In Great Britain eighteen million 
tons of coal were now carbonised annually, and he 
believed that the quantity could be doubled if only 
more peaceful conditions prevailed. It was tragic that 
this generation had not enjoyed that improvement in 
the standard of living which would have been possible 
if the peoples of the world had been content to direct 
the applied sciences to peaceful pursuits. But what- 
ever the immediate future might have in store, the 
ultimate development of the gas industry was assured, 
because the rapidly increasing use of gas as a fuel was 
a logical development. The proper way to deal with 
coal was to carbonise it and to make it deliver its 
heat in a clean and easily controlled form. Mr. G. 
Dixon, Senior Vice-President of the Institution of Gas 
Engineers, said that the industry was proud of the 
fact that there was a tremendous amount of co-ordina- 
tion and co-operation between the engineering and 
management sides of the business. 


Tyne Dock 


On Friday, February 24th, another step in the 
development of the Tyne Dock was made when Sir 
Ronald W. Matthews, chairman of the London and 
North-Eastern Railway, declared open the new traffic 
offices and locomotive sheds which have been con- 
structed since the dock was acquired from the railway 
company by the Tyne Improvement Commission. 
The Chairman of the Docks Committee, Mr. R. 8. 
Dalgliesh, explained that by May a vessel would 
leave the Tyne for Norway every day, except 
Sundays, and with the new deep-water quays they 
were in a good position to capture the cruising liner 
trade, as the Tyne was the best port to start from on 
a cruise to the northern capitals. Referring to the 
coal trade, Sir Ronald Matthews dwelt on the extent 
to which exports had fallen from pre-war standards. 
The task of recovering the trade concerned the 
Government more than the industry. Although the 
coal trade had undoubtedly benefited from trade 
treaties, notably with the Scandinavian countries, a 
great deal more could be done to stimulate the export 
of coal and much more use could be made of our 
ability to bargain latent in the vast purchasing power 
of our home market. The country was justified in 
making the fullest use of any advantage it possessed, 
as it could not afford to let foreign trade slip away. 
If certain countries adopted methods of trading which 
were not in line with those generally accepted, then 
the Government in co-operation with the industry 
must not hesitate to apply counter measures. 


Scottish Industries 


At a meeting held in Glasgow on February 22nd, 
Sir William Goodchild delivered an- address on the 
Scottish Economie Committee and the work it had 
done to stimulate industry in Scotland. For the 
general public, he explained, the main result of the 
Committee’s work was to be found in the three reports 
which had been issued this year, namely, on the 
Highlands, on certain light industries, and on 
Scotland’s industrial future as a whole. Of those 
reports, that on the Highlands had perhaps excited 
most interest, as it was recognised by the public 
that grave issues were involved for the Highland 
race if the Highland area, which comprised about 
47 per cent. of the whole of Scotland, continued to 
be neglected. As regarded the report on light 
industries, the object of the investigations was to 
endeavour to ascertain the causes of any apparent 
lack of development and to suggest, if possible, 
methods vending towards further expansion. While 
the report had been drawn up by investigators 
specially appointed for their knowledge of the subjects 
dealt with, and it might be claimed that they had 
succeeded in their task, the important work remained 
of following up the recommendations in unison with 
the trade interests concerned. In the report on 
Scotland’s industrial future, far-reaching suggestions 
were put forward in the interests of the stabilisation 
of Scotland’s industrial economy as a whole. It was 


well known that the heavy industries, on which 
Scotland’s main prosperity depended, were exposed 
to cyclical trade disturbances affecting international 
markets, and the results of that situation were 
shown in the difficulties which had afflicted the special 


unemployment was severe. Mr. Charles Rigg said 
that Scotland had a steel industry second to none, 
and he suggested to the Committee that steel houses 
might be revived. 


The Bressey Report and Road Grants 


At the annual dinner of the Junior Institution of 
Engineers, on Friday last, Captain Austin V. M. 
Hudson, Parliamentary Secretary to the Ministry of 
Transport, spoke about the Bressey Report. He said 
that the carrying out of the provisions of the Report 
was being delayed owing to disagreement over the 
rate of grant. The Ministry had made an offer of 
60 per cent. of the total cost of property, construction, 
and compensation in all good faith as an adequate 
offer. On that basis he still hoped that a start might 
be made on the urgently needed improvements in the 
Metropolis. In recent years the Ministry had raised 
the scale of grants from 50 per cent. of the site value 
only to 60 per cent. of the full value. Other cities had 
accepted contributions on that basis for road schemes 
as relatively important and costly as the Bressey 
schemes were to London. He contended that the 
highway rate for London was not unduly large, as 
nowhere in London does it reach more than 2s., and 
in twelve boroughs it is less than ls. In Birmingham 
the rate is 1s. 11}d., in Liverpool Is. 10d., in Man- 
chester 2s. 8d., and in Bristol 2s. 5d. In expressing 
disappointment that the schemes of Sir Charles 
Bressey had not been adopted he hoped that even now 
agreement might be reached. Mr. Herbert Morrison’s 
statement that the door was not yet closed was very 
welcome, he said, and the Ministry considered its 
offer a very fair one, that could not be easily increased. 
In conclusion, Mr. Hudson pointed out that certain 
parts of the Bressey schemes had been adopted and 
construction was in progress. 


The Southern Railway 


REFERRING to the Southern Railway’s more recent 
electrification schemes at the annual general meeting 
of the company, held on Thursday, February 23rd, 
the chairman, Mr. Robert Holland Martin, said that 
the route to Portsmouth, vid Dorking, Horsham, and 
Chichester showed for its first six months of working 
an increase in the gross receipts of 13-2 per cent. 
over those obtained by steam working. Sevenoaks 
showed a further increase of 5} per cent.; Alton, 
Staines, and Guildford, vid Woking, an increase of 
9 per cent.; and Guildford to Portsmouth, known as 
Portsmouth No. 1, an increase of 9} per cent. But 
against that increase in the electrified areas they had 
to set a decrease of £60,000 in other passenger traffic, 
and, owing to political alarums and excursions, of 
£84,000 in the train traffics to the Continent and the 
Channel Islands. The net result of the year’s working 
was that, including £226,804 carried down from last 
year, they had available for dividends on ordinary 
stock, £1,474,263, a sum less by £604,000 than they 
had twelve months ago. To pay the full dividend of 
5 per cent. proposed on the preferred ordinary stock 
would take £1,379,330, leaving a carry forward of 
£94,933. The carry forward was thus reduced by 
£131,871, which in all circumstances was justified. 
The chief items in the increase in working expen- 
diture, which reached £464,000, were increased 
salaries and wages and the heavier cost of materials. 
Maintenance of ways and works increased by £61,000, 
of which the restoration of the cut in wages and the 
cost of living bonuses accounted for £52,000. Signal- 
ling work and cable renewals cost £11,000, and snow- 
storms cost £5000 more than in the previous year, 
but landslips—the bane of the railway engineer—cost 
the company £21,000 less. Locomotive running 
expenses were up by £217,000, of which the increase 
in steam as opposed to electric running was £6000. 
That was attributable to the fact that although the 
mileage was smaller, the wages for each individual 
were higher and the coal saved was countered by its 
increased cost. The stéam train miles run were 
2? million less and the electric train mileage 4} 
millions more, at an extra cost of £211,000. 


The Lancashire Electric Light and Power 
Company 
Havine at last settled the independent operation 
costs for its selected stations with the Central Elec- 
tricity Board for 1936, the Lancashire Electric Light 
and Power Company does not anticipate difficulty in 
future years. Referring to this matter at the annual 
general meeting on Thursday, February 23rd, Mr. 
George Balfour, the chairman of the company, said 
that there was another point in which the share- 
holders would be interested. It would be remem- 
bered that after long negotiation an agreement was 
entered into between all selected stations in the 





North-West Area and the Central Board for a ten- 





year period with a first accounting and settlement at 
the end of the first five years. The agreement was 
operative on and after January Ist, 1934, and the 
first accounting period ended at December 3ist last. 
It was not necessary to enter into a lengthy descrip- 
tion of the machinery of the pool ; it would suffice to 
say that certain sums would become due to the com- 
pany at the end of the first five years, dependent upon 
the rate of load expansion of selected stations in the 
pool. The actual amount the company had to receive 
was between £40,000 and £45,000, but the company 
had not regarded that as a normal revenue item and 
it had not been used to swell its profit balance, nor 
did it appear in the company’s account. The sum of 
£40,000 had been credited to revenue in the statutory 
company’s account and after providing for income tax 
the balance of £29,000 had been added to the reserve 
and depreciation account of the statutory company. 
During the year considerable additions had been 
made to the company’s mains and distributors. The 
total number of low-tension consumers supplied 
directly from the mains or through the distribution 
systems of the bulk supply customers was 155,338, an 
increase of 8-6 per cent. on last year’s figure. The 
simultaneous maximum load on all the company’s 
stations combined was 182,254 kW, an increase of 
a little over 16,000kW. The units sold were 
511,360,000, compared with 449 million units in the 
previous year, an increase of over 62 million units. 
In addition 266,500,000 units were exported to the 
Central Electricity Board. 


Manchester Ship Canal 


SPEAKING at the annual general meeting of the Man- 
chester Ship Canal Company, held in Manchester on 
Tuesday, February 28th, Sir Frederick J. West, the 
chairman, said that the 1938 tonnage was less than 
the record figure of the previous year by nearly 
650,000 tons, resulting in a reduction of receipts of 
over £100,000. The fact that the receipts at the half 
year showed a decrease of only £7000 reflected the 
dislocation of trade consequent upon the European 
crisis. The reduction in the net receipts in respect of 
railway working from £91,000 to £64,000 followed 
unfortunately the experience of the main line railway 
companies. Approximately, 700,000 tons less traffic 
was handled, which resulted in a decrease of over 
£40,000 in the receipts. While certain expenditure 
fluctuated with the tonnage handled, the rise in 
general costs had to a certain extent offset that factor 
and it would not have been possible to have shown a 
reduction amounting to over £13,000 had not several 
real economies been effected. The traffic through 
the port during the past twelve months reflected the 
trade of the country as a whole. In sea-borne traffic 
imports fell by nearly 400,000 tons—from 5,099,797 
to 4,704,530 tons, and exports had dropped more 
severely in proportion, namely, by nearly 230,000 
tons from 1,728,768 to 1,499,250 tons. The drop in 
imports was nearly 8 per cent., and in exports over 
13 per cent. The change in industrial structure 
consequent upon the decline of the cotton industry 
from its once dominant position had made it increas- 
ingly important to foster minor industries in the area. 


The Navy Estimates 


THE statement of the First Lord of the Admiralty 
on the Navy Estimates for 1939, which were issued 
on Tuesday, February 28th, says that the provision 
proposed for the naval service this year is £147,779,000 
as compared with the £125,307,500 provided in the 
original estimate for 1938 and the supplementary 
estimate of last May. With the addition of £1,620,000 
required in 1939 for the service of previous issues 
from the Consolidated Fund for the Defence Loans 
Act, the total provision required is £149,399,000. 
The largest element in the increase over last year’s 
estimates is on account of new construction. Apart 
from the bigger provision for work on this year’s 
larger programme, which is being started earlier in 
the financial year, this increase is due to the fact that 
the three programmes of 1936, 1937, and 1938 are 
now at a stage at which the heaviest expenditure is 
being incurred on them. In the principal categories 
of ships the new construction programme is larger 
than that of 1938 by two destroyer flotillas, twenty 
fast escort vessels of a new type, and ten mine- 
sweepers. The old hospital ship “ Maine ”’ is also to 
be replaced as she has passed the limit of her econo- 
mica] life. The new construction programme for 
1939 includes :—Two capital ships, one aircraft 
carrier, four cruisers, two flotillas of destroyers, four 
submarines, twenty fast and two normal escort 
vessels, ten ordinary and one fast minesweepers, a 
dep6t ship for motor torpedo boats, a river gunboat, 
a hospital ship, six motor torpedo boats, two boom 
defence vessels, a fleet target service tug, and a 
number of miscellaneous small craft. The total cost of 
the programme, excluding the cost of a new Royal 
Yacht, the design of which is not sufficiently advanced 
to permit an estimate to be made, is expected to be 





£60,500,000. 
I 





268 


THE ENGINEER 


Marcu 3, 1939 








A History of Rotary 


Engines and Pumps 


No. VIIT 
(Continued from page 239, February 24th) 


1849/12,240: Simpson and Shipton.—A good 
deal of information and a number of excellent 
drawings are available regarding the engines 
invented by Simpson and Shipton in 1849. It 
is therefore intended to postpone detailed con- 
sideration of the actual construction of the engines 
and of other information available for fuller 
examination in the next article and to deal here 
in proper chronological relationship with the 
general principles of the designs. 

Two types of engines were invented and 
made by Simpson and Shipton, and _ their 
methods of operation are illustrated in Fig. 49. 
They were hardly regarded as rotaries by their 
inventors, and indeed they are rather different 
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Fic. 49—SIMPSON AND SHIPTON, 1849 


from anything that has so far been described. 
In the ordinary excentric rotary, as has already 
been pointed out, the piston and cylinder of a 
conventional reciprocator are discarded as the 
working chamber in favour of the crank and crank 
ease. In the Simpson and Shipton machines 
the crank is still used as the piston, but the cylinder 
is retained as the working chamber. The engines 
are, in fact, unnatural hybrids between true-blue 
reciprocators and excentric rotaries. As the excen- 
tric is within a well-fitting square or rectangular 
cylinder either the cylinder must oscillate to 
allow the excentric to turn or alternatively the 
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Fic. 50—BOGGETT AND SMITH, 1850 


axis about which the excentric revolves must 
be able to oscillate from side to side. 

The mechanisms shown in Fig. 49 illustrates 
these alternatives. The working of that shown 
on the right is clear at a glance. The cylinder 
is suspended from a trunnion and swings 
back and forth like a pendulum, whilst the power 
is taken directly from the crankshaft. The 
excentric, as the crankshaft rotates, travels up 
and down the cylinder. The operation of the 
other and slightly older machine is less easy to 
follow. The axis about which the excentric 
rotates is termed in the drawing the “ excentric 
shaft.” It is linked to a main crankshaft below 
by a radius rod which allows it to oscillate from 
side to side, and the excentric, as it revolves, is 








thus able to move up and down the fixed cylinder. 
The power developed at the excentric shaft is 
transmitted to the main crankshaft by the 
excentric arm and connecting-rods. As compared 
with a straightforward reciprocator, such a machine 
had nothing to recommend it except the unbounded 
faith of its inventors. It not only had an incon- 
venient square cylinder, difficult to manufacture, 
but was encumbered with an additional rod and 
crank and associated swivelling joints. It was not 
therefore a success. The excentric arms, it may 
be noticed, can be mounted in any convenient 
position relative to the excentric and may be of 
any convenient length. 

1850/13,271 : Boggett and Smith.—The excentric 
engine—Fig. 50—patented by Boggett and Smith 
in April, 1851, is notable for the use of a second 
arm or piston mounted within the excentric, the 
intention being apparently to gain more power in 
this manner. The excentric drum has an abut- 
ment of the “ tail ” variety provided with a rounded 
end to engage with a slot in the cylinder. The 
second arm within the excentric is able to turn 
about an axis concentric with the cylinder and 
therefore revolves at the same rate as the excentric. 
Steam gains access to the outer chamber through 
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Fic. S51—PATTISON, 1857 


the port A and to the inner through a passage in 
the main shaft. Exhaust from the inner chamber 
takes place through the port B, and from the outer 
chamber through a slot D in the bulbous tail of 
the abutment to an exhaust port C. The admission 
of steam to the interior of the excentric had, quite 
clearly, no effect whatever in improving the power 
of the engine. 

1857: Juan Pattison—The inventor of the 
pump shown in Fig. 51 went to considerable 
trouble to ensure that the excentric should main- 
tain its contact properly with the cylinder. The 
machine, it will be seen, is of the kind in which the 
excentric has a “ tail” to act as an abutment, and 
the rounded end of this tail was held in a small 
piston reciprocating in a suitable chamber. As a 
means of connecting the excentric drum to the 
shaft a straightforward key joint into its end plates 
or several other equally simple alternatives were 
rejected in favour of a scheme which was intended 
to make it more certain that its surface should 
come properly into contact with that of the 
cylinder. On the main shaft there were keyed 
within the drum a number of triangularly shaped 
plates. At their vertices these plates were adapted 
to carry an axle on which a number of anti- 
friction rollers were mounted and pressed against 
the inner surface of the excentric drum. A wedge 
adjustment was provided for moving the axle 
relatively to the triangular plates, and so forcing 
the rollers up against the drum. As the main 
pump axle turned, the rollers were, of course, 


— ore: 





1 Tue Enoryerr, Vol. IX., page 365. 





carried around and forced the drum to follow the 
desired excentric path. “In order,’ we quote 
from the article in THE ENGINEER on which this 
description is founded, “ to prevent the wear upon 
the interior surface of the outer cylinder and the 
exterior face of the inner one from the friction of 
the latter upon the former when impure liquids 
pass through, it is proposed to line the surface of 
one or either or both with leather, india-rubber, 
gutta-percha, or other similar suitable substance. 
Furthermore, should it be found that the stream of 
water is not continuous, it is proposed to add in 
any convenient part of the pump an air chamber 
of the usual form.” The iast sentence inspires 
little confidence in the inventor’s ability. For the 
delivery of the pump clearly varies cyclically from 
zero to a maximum and back to zero in each 
revolution. 

1863/1123 : Joseph Henry Knott.—This pump— 
Fig. 52—patented in 1863, is very much like the 
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Fic. 52—-KNOTT, 1863 


last. The “ tail” attached to the excentric slides 
in a hinge attached to the casing. Unlike Pattison, 
however, the inventor observed that when the 
excentric lay between the two ports a clear path 
might be opened for the fluid to flow back to the 
suction passage. He therefore placed the hinge joint 
for the tail remote from the walls of the cylinder 
and intended so to arrange matters that in its 
extreme inward position the excentric should close 
off both the inlet and outlet port. With its neat 
design of inlet and outlet pipes so placed that the 
pump could easily be inserted in a pipe line, one 
is inclined to think that the device, if it was ever 
made, might have been a success despite the fact 
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Fic. 53—HALL, 1864 


that the excentric cannot in fact have closed off 
both ports simultaneously and must in its mid- 
inward position have left clearance for a return 
flow. Such a flow is not likely to occur owing 
to the momentum of the moving columns of fluid. 
A “ two-throw ”’ pump of very similar design was 
made by Tangyes, Ltd., in the ‘nineties, and may 
perhaps have been based on Knott’s design. 
1864/18: W. Hall—In the introductory 
article to this series it was pointed out that to the 
minds of early engineers it must have seemed 
natural that a rotary engine should be designed to 
drive rotary machinery, and that for many years 
an impression was abroad that the crank mech- 
anism was responsible for a loss of power. It is 





2 Tue Enotneer, Vol, XXII, page 211. 
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surprising, however, to find these opinions 
insinuated as late as 1866 before so well-informed a 
gathering as the British Association. Mr. G. D. 
Hughes, the speaker, was reading a paper on rotary 
engines which was intended particularly to intro- 
duce a machine invented by a Mr. W. Hall to the 


The engine itself deserves little notice. It 
had a single cylinder and steam was admitted 
through a passage in the abutment. A ball- 
type governor mounted on the shaft operated a 
valve through a tapered cam to alter the cut off, 
and the speed was regulated “almost to any 
extent’ by an adjustable stop collar influencing 
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from any power,” said Mr. Hughes, “ by first 
producing a reciprocating one and by its means 
converting it into the rotary, seems, to say the 
least of it, to be an indirect way to accomplish 
that purpose. The motion of our own earth on its 
axis, as well as that of the heavenly bodies by 
which we are surrounded, the action of water and 
wind in their application for producing motion by 
means of the water wheel and windmill, all appear 
to suggest and point out the desirability of accom- 
plishing the same end, namely, rotative motion, by 
means of the direct action and use of steam.” Mr. 
Hughes’ remarks, too, illustrate the perennial 
optimism of the inventor of rotaries. “‘ Like the 
searchers for the philosopher’s stone or the students 
of perpetual motion, the advocates of rotary engines 
have pursued their objects with untiring diligence 
from one generation to another with this advan- 
tage, however, over the two former, that, whilst 
they are impossible, the inventors of rotary motion 
have to a considerable extent been successful in 
their endeavours, and there seems to be no sub- 
stantial reason why they should not ultimately 
attain their end.”’ 

The drawing, Fig. 53, shows the very ordinary 
design of engine which Mr. Hughes’ flowery periods 
were intended to introduce. ‘‘ The invention,” 
said Mr. Hughes, “‘ is the offspring of patient and 
laborious study and perseverance in pursuit of the 
object in view, the inventor having spent a large 
portion of his life in investigating the subject and 
in making numerous plans and models to accom- 
plish his purpose, and so far has he succeeded in 
the present instance that, as far as the writer has 
had opportunities for judging !from 'an experience 
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1868/1279 : John Cooke.2—During the ’ sixties 
and ’seventies of the last century a change rapidly 
took place in the means used for ventilating 
mines, both in this country and abroad. Pre- 
viously the most common method was to use a 
furnace below an upcast shaft so arranged that 





the heated air rising therein out of the mine 





Fic. 54—COOKE’S VENTILATOR. 1868 


the compression of the governor spring. An 
engine being erected at the time the paper was 
read to drive Mr. Hall’s own mill for sawing 
and cutting timber had a cylinder 24in. diameter 
by 30in. long and a piston 18}in. dameter. It 
was intended to run at 150 r.p.m. and to use steam 
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caused fresh air to be drawn into the galleries. 
The system was neither economical nor safe, 
and it appears that as much coal as 60 Ib. needed 
to be burnt to produce a useful effect equal to 
1 H.P. hour. In mines in which fire-damp was 
present the presence of a furnace_actually within 

















SS 








“Tre Engineer 


at a boiler pressure of 60 Jb. per square inch. 
With a mean steam pressure throughout a revolu- 
tion of 30 Ib. per square inch, Mr. Hall calculated 
the “indicated” horse-power would amount to 








65 H.P. The new engine was being put down 
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Fic. 55—BROSSARD. 1881 


of twenty-five vears in occasional reading and 
studying this matter, he believes it to be the best 
arrangement which has yet come under his notice 
and one which fully deserves the careful attention 
of the scientific world.” Mr. Hughes’ sonorous 
periods served Mr. Hall’s purpose very little, for 
there is no further_record of the engine. 








to do the same work as an existing compound, 
direct-acting, vertical engine ‘‘ working very 
efficiently and economically ...so that every 
facility will exist for testing the new engine in 
relation to the other in every way.” In the com- 





parison the author fancies lies the true reason 
why no more is heard of Mr. Hall’s machine, 
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FiG. 56—PINCHBECK, 1882 


the pit was always a source of danger. In cen- 
sequence a fashion grew up very rapidly about 
this time for using mechanical ventilators and a 
variety of machines was invented for the purpose, 
notably the Lemielle and Fabry rotary designs 
particularly in Belgium, and the Waddle, Rammel, 
and Guibal fans in this country and abroad. 
By 1875 no less than 250 ventilators were in use 
in Britain or were under construction, of which 
180 were Guibal and 60 Waddle fans. 

In 1869 a Mr. John Cooke, an engineer of 
Leeds, had already invented and built a model of 
a rotary ventilator that seems to have been at 
least as suitable for its job as the Lemielle venti- 
lator, which is so much better known. In the 
field of ventilation the rotary then had, and still 
to some extent retains, certain virtues without the 
compensating disadvantages which had so unhappy 
an effect as far as engines were concerned. Ventilat- 
ing machines are required to act against low 
pressures and to deliver large quantities of air. 
Under such circumstances leakage becomes com- 
paratively unimportant in amount even when no 
packing whatever is used, and the rotor and 
abutment run with substantial clearance from 
the cylinder. Cooke’s machine consisted of an 
excentric turning around in a cylindrical case 
and a hinged abutment arranged completely 
to close off the suction passage whenever the 
rotor passed beneath it. The abutment was not 
worked by the rotor directly. Its shaft projected 
through the casing and carried an arm so placed 
that its end was exactly in line with the point of 
the abutment. A crank on the main shaft had 
its pin exactly on the axis of the excentric and 
was linked to the abutment arm by a rod equal 
in length to the radius of the excentric. By this 
construction it was ensured that the point of the 
abutment should maintain a precise clearance 
from the rotor in any position. 





3 “ Proc,,” I. Mech, E., 1875, page 317, 
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During 1869 a full-size machine for a 10ft. 
pit was under construction, but the account does 
not record where the machine was installed. It 
was to exhaust 180,000 cubic feet per minute 
at a reduction of pressure equal to 3in. water 
gauge, 150,000 cubic feet at 4in. or 120,000 at 
5in., and had two excentric drums, 8ft. diameter 
by 16ft. long, with 2ft. excentricity, working 
in a cylinder of 12ft. diameter and arranged at 





excentric, the effect being to rid the engine of 
dead points. It was admitted to and exhausted 
from the outer side of the excentric by means of 
ports at the bottom of the cylinder connected by 
passages in the cylinder walls with the control 
valve ; and to and from the inner space through 
passages in the main shaft. In the position 
indicated by the drawing “dead centre’’ has 
been reached as far as the outer space is concerned, 








| | 
Mine. trype ofventilator| Diameter. Width. | Cu. ft./min. W.G. R.p.m Useful effect. 
ft. ft. per cent. 
Lofthouse .| Cooke BaR ye 22 11} 101,308 1-12 26 64 

96,757 1-00 26 59-16 
Upleatham ... .| Cooke aay ee 22 ll} 88,900 3°25 27 61-18 
120,816 1-56 29 58-50 
Aberaman ... ... | Waddle... ...| 36 1} 126,504 1-60 44 47-10 
Cannock Chase Rammell ..._ ... 32 4 45,280 2-10 55 41-02 
Morley Main ...| Leeds Fan... 40 10 141,534 1-80 44 37-92 
Farnley Wood ..-| Guibal Sg ee 21 7 38,900 0-90 53 50-41 
Liverton ..-| Guibal AS eg 5S 36 12 121,688 2-55 51 48-85 
Hilda - ... of Gilibad 50 12 116,792 2-63 36 45-81 
Skelton... .| Guibal ~ Oe 30 10 52,544 0-50 28 45-64 
Craggs Hall Guibal So 30 10 56,072 1-40 43 40-66 











180 deg. in separate chambers. A single engine 
drove the pair. The drums were made of */;,in. 
sheet iron supported on counterweighted cast 
iron excentrics and the cylinders were of }in. 
sheet iron stiffened by ribs. Brick side walls 
coated with plaster and with cast iron columns 
built into them formed the ends, of the cylinders. 
The general clearance throughout appears to 
have been about °/,sin. 

Drawings of two identical Cooke ventilators 
installed respectively at the Upleatham and Loft- 
house Ironstone Mines near Saltburn are shown 
in Fig. 54. These machines were similar in 
design to that just described, but were 22ft. 
diameter by 11ft. 6in. wide and gave a theoretical 
discharge of 4530 cubic feet per revolution. The 
ends of the casings were formed of cast iron plates 
bolted together and the circumference was covered 
by wrought iron plates stiffened by rolled H iron 
joists. The drums had cast iron balanced centres 
keyed on a cast iron driving shaft with circular 
flanges to which were attached wrought iron arms 
radial to the drums and riveted at their outer 
ends to T rings. Steel plates were riveted to the 
rings to form the circumference of the drums. 

Some test results of various ventilating machines 
are given in the paper read before the Institution 
of Mechanical Engineers, from which the above 
particulars have been drawn. The flow of air 
through the machines was measured by anemo- 
meters and the variation in flow across the channel 
where the measurements were made was averaged. 
The energy in the air discharged was then calcu- 
lated from the depression of the water gauge and 
the result compared with the indicated horse-power 
of the driving engine to calculate the figure for 
useful effect. 

The best and worst results are stated to be given 
for the Cooke machines and only the best for 
the others. No one seems to have disputed that 
the figures given for the better-known machines, 
such as the Guibal fan, were right and the table 
certainly suggests that Cooke’s machine had con- 
siderable advantages, as it appears to be smaller 
than a Guibal fan for a similar output and has a 
higher efficiency. As, however, the useful effect 
is caleulated on an I.H.P. basis, the figures cannot 
be regarded as entirely trustworthy. Mr. William 
Daniel, the reader of the paper, said that the cost 
of the Cooke ventilators, including engine and 
boiler complete, was about £4500 each, and that 
a Guibal fan to do the same work would cost £7000 
to £8000. 

The author has not come across any further 
references to the Cooke ventilator. But as early 
as 1870 Cooke adopted the idea as a pump driving 
the abutment in the same way and causing it to 
close off the suction passage whenever the rotor 
passed. But the pump was a far less satisfactory 
device than the ventilator. 

1881/5156:  Brossard4—At the Naval and 
Submarine Exhibition at the Agricultural Hall, 
London, in April, 1882, there was exhibited by 
Mr. Brossard, of Swansea, a rotary engine 
(Fig. 55) forming a practical realisation of the 
machine suggested by Trotter nearly eighty 
years earlier. The excentric drum revolves about 
its own axis, working in grooves formed in the 
ends of the cylinder. A “ piston ’’ mounted on an 
axis concentric with the cylinder passes through 
a slot in the drum and carries at its outer end a 
shoe which makes good contact with the cylinder. 
Steam was admitted both within and without the 








* Engineering, Vol. XXXIII, pages 318 and 329, The 
drawing is reproduced from the same source, 














but a half-stroke condition exists internally. The 
devices mounted on top of the cylinder consist 
of a rotary valve and a kind of fluid pump governor. 
The latter controls sleeves surrounding the rotary 


‘| had reached a 45 deg. position. 





valve and turning with it, which alter the point 


of cut-off. According to an account in Tur 
ENGINEER, the engine exhibited had a cast iron 
shaft 10in. diameter, ‘“‘ but the inventor did not 
care to put it under steam without a wrought iron 
shaft which could not be got ready in time.”’ 
1882/3427 : Pinchbeck.6—In Pinchbeck’s engine 
—Fig. 56—a rocking abutment was used and 
the motion of its cylindrical joint with the slide 
to which it was attached was utilised to control 
the admission and exhaust of steam. As soon as 
the piston turned the top centre the port began 
to open and became fully open when the piston 
The valve then 
remained nearly stationary until the piston was 
at 135 deg., when the port began to close, becoming 
completely closed at 180 deg. Until an angular 
position of 270 deg. was reached the steam was 
then allowed to expand. Two such excentric 
pistons were placed on the same axle at 180 deg. 
and the two sliding abutments were interlinked 
by a rocking lever K. Compensation for the varia- 
tion in the movement of the abutments due to 
the obliquity of the valves was provided by two 
short links L, so arranged that when the valves 
were inclined the links were central and when 
the valves were central the links were inclined, 
a most abominably ingenious arrangement, which 
must have been very difficult to adjust correctly. 
(To be continued) 
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Heat TREATMENT FURNACE 


eee modern high-duty rolls require very 
elaborate and accurately controlled heat 
treatment, and the firm decided that if it were to 
obtain the maximum benefit from its alliance with 
the United Engineering and Foundry Company, of 
Pittsburgh, which was able to provide expert 
advice on the composition for steel works rolls and 
the most suitable form of heat treatment, its manu- 
factures must henceforth include special steel-base 
rolls requiring complex treatment. 

The most easily controlled fuel for this purpose 
is town’s gas, but it was found that the local 
supplies were much too expensive and that even 
although a better price might be obtained by 
negotiation the quantity was insufficient. It was 
decided, therefore, to employ pulverised coal and 
a design was finally worked out by the consultants, 
in collaboration with the Standard Pulverised Fuel 
Company and the Dowson and Mason Gas Plant 
Company, Ltd., which latter firm was entrusted 
with the construction of the furnace itself. The 
design provides for a large combustion chamber, 
separate from the furnace proper and situated 
below the furnace hearth. In this combustion 
chamber the pulverised fuel is completely burnt and 
the hot products of combustion emerge through a 
large number of ports at each side of the furnace 
hearth. The furnace, which accommodates rolls 
up to 40 tons weight, is charged like a soaking pit 
by removing the roof in three sections. In order to 
facilitate the charging and discharging of the 
furnace the whole unit is dropped about 8ft. into 
the ground, so that the roof seals shall not be more 
than 5ft. above foundry floor level. The approxi- 
mate inside measurements of the furnace are 20ft. 
by 8ft. 6in. by 5ft. deep. 

It was necessary in this case, as with the electric 
melting furnace, to take special precautions 
against ingress of water into the foundations. The 
foundations, therefore, consist of a reinforced 
concrete pit, specially waterproofed, and the 
furnace brickwork is itself contained in a welded 
steel tank,- grouted inside the foundation pit. 
Insulating bricks are freely used so as to ensure a 
high efficiency of combustion. The burners are 
fed by means of steel pipes connected to the 
130-ton fuel bunker, which serves the large air 
furnace. The burner gear controls were supplied 
by the Standard Pulverised Fuel Company. 

An elaborate system of automatic pyrometric 
control gear is installed so that a predetermined 
programme covering a period of as much as ten 
days can be presented to the furnace, which will 
thereafter ca ry it out without human intervention 
and will leave a permanent record that it has done 
so. This equipment was supplied by the Bristol 
Instrument Company, of Hendon. The programme 





for any desired cycle of heating, holding, and cool- 
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ing is controlled by a thin metal cam, which 
operates by means of pneumatic relays. Sheet 
metal discs are provided in an aluminium alloy, 
printed on the surface with the conventional 
recording pyrometer markings. With these mark- 
ings as a guide it is a simple matter to draw in 
pencil the heating and cooling cycle, and then to 
cut the disc to the pencil outline, thus forming the 
cam. The cams, after use, can be stored very 
simply like gramophone records, with the 
particulars of the order or the roll inscribed upon 
them, and it is therefore an easy matter to duplicate 
for any customer the exact heat treatment which 
has been found to produce the most efficient roll. 


SAND RECONDITIONING 


A new sand plant, by August, of Halifax, was 
installed in the eastern bay of the old foundry 
building, midway in its length. In this plant the 
used sand is magnetically separated from core 
irons and other metallic bodies and de-silted and 
mixed with new sand. It is then elevated into a 
hopper underneath which can be run special steel 
skips or stillages for distributing the sand to the 
points of demand. 


Inter Bay TRAFFIC 


Heavy loads, such as roll castings, ladles of 
liquid steel, &c., are moved from bay to bay on 
special flat-topped bogies on Skefko bearings. 
Light loads, such as sand from the August plant, 
patterns, alloys, &c., are moved in stillages carried 
by petrol-engined Lister trucks with elevating 
platforms. The stillages are designed to be easily 
slung from cranes and to nest one above another 
when not in use. 


Movuxtp Dryine STOVE 


For the general foundry work outside the linseed 
oil sand process, considerable additions to the 
mould drying stove capacity were made. In exist- 
ence in the old foundry there were three large 
stoves, hand fired with coke, but they were not very 
efficient. These stoves have had added to them 
a modern combustion chamber supplied by Messrs. 
Pneulec, of Birmingham, with the object of reduc- 
ing the fuel consumption, and of increasing the 
volume of hot air passing through the stoves. 
Three other large mould-drying stoves have been 
added to the equipment, two by Messrs. Pneulec 
and one by the Foundry and Engineering Com- 
pany, of Birmingham. These stoves are in addition 
to the two stoves for the linseed oil sand process. 
Two of these large stoves have been provided 
with Mirrlees automatic stokers. These stokers 
have now been running for some months, and, we 
are informed, have already proved that the auto- 





5 Engineering, Vol. XLI, page 21. 
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matic control can be relied upon to keep the tem- 
perature of the stove at any desired level without 
attention from the foundry staff. This is extremely 
useful when large moulds have to be dried every 
night. 


LINSEED OILs AND MOULDING 


In addition to the ordinary methods of moulding 
in boxes, which are provided for by the existing 
equipment, and the additions above mentioned, 
it was decided for certain mass production castings 
to extend the use of the more modern method of 
oil sand moulding. The whole of this special 
process was concentrated in the small bay on the 
west side of the foundry extensions, so keeping 
this process and the type of sand used in it entirely 
separate from the other parts of the foundry. 

The plant consists of a sand-drying equipment, 
placed outside and alongside the railway line, a 
mixing mill placed just inside the building, a 
moulding machine with run-out tables and two 
drying stoves. The sand drying plant was con- 
structed by Messrs. Pittevil, and consists of a 
vertical drying drum, situated above a coke-fired 
furnace, constructed in brickwork. The sand is 
elevated into the top of this drying drum from a 
boot close to the railway line, at such a level that 
the sand can be freely discharged from the wagons 
into the boot. When the sand enters the top of the 
drum it passes downwards against the rising current 
of hot air, over a series of shelves, and is moved 
from shelf to shelf by rotating paddle arms at 
each successive level, all mounted on a common 
spindle vertically disposed in the centre of the 
drum. The paddle, spindle, and sand elevator are 
driven by one motor. The sand emerges from a 
spout at the bottom of the drum, passes over a 
screen which removes any large stones and gravel 
from it, and drops into a long inclined pipe, supplied 
with a strong current of air from a fan. The sand 
is thereby elevated into a cyclone, which separates 
out the fine dust and discharges it to atmosphere, 
and allows the solid particles to fall into a storage 
hopper of large capacity. From this hopper the 
sand falls by gravity on to a rubber conveyor belt 
which takes it to the mixing mill just inside the 
building. The mixing mill, also of Pittevil manu- 
facture, is supplied with measured quantities of 
linseed oil and molasses so as to give a constant 
percentage addition to the dry sand. As each 
batch is mixed it is discharged through a hopper 
slide in the bottom of the pan on to the foundry 
floor, which is made of cast iron plates. 

The moulding machine is a pneumatic Hermann 
machine, supplied by Pneulec, Ltd., and is placed 
close alongside the mixing mill. With this process 


LARGE ROLL GRINDING MACHINE 


of moulding, no boxes are required beyond the 
master box which stays upon the moulding machine 
and forms virtually part of the pattern. As each 
mould is made, it is sufficiently robust to be 
extruded from the moulding box, and traversed 
along a roller path, from which it is elevated on to 
a special stillage having half a dozen shelves dis- 
posed one above another. As each stillage is filled 
with the green moulds, it is jacked up on a small 
four-wheel trolley and transferred into one or 
other of two drying stoves. Each batch is stoved 
for from two to three hours, depending upon the 
size of the mould. The resulting moulds, after 


freely handled without risk of damage. The sand. 
after casting, is not recovered, and it is essential 
therefore for this process that there should be a 
supply of cheap sea sand available. The foundry 
is very well situated close to the Durham coast to 
make use of this process. 


ANNEALING FURNACE 


In the old works the steel casting capacity was 
so limited by the size of the melting unit that a 
small-size annealing furnace had been found suffi- 
cient to cope with the works requirements. With 
the installation of a very much larger steel-melting 





SAND DRYER AND STORAGE BUNKER 


unit, it was found necessary to instal] a corre- 
spondingly increased annealing furnace capacity. 
A contract was given to Priest Furnaces, Ltd., for 
a bogie type annealing furnace, 15ft. long by 12ft. 
wide and 7ft. high; and as the works were already 
committed, in policy, to the use of pulverised fuel 
on a large scale, it was decided to adopt that fuel 
for firing. The furnace roof was, therefore, designed 
with more than normal height to provide a large 
combustion volume clear of whatever castings 
might be laid upon the bogie. The burners are 
installed in the back end wall, close to the roof, 











stoving, are extremely robust, and can be quite 





and are fed from a small storage hopper containing 


30 lb. per square inch. The capacity of this plant 
was wholly insufficient for the increased demands 
caused by the modernisation of the works, and it 
was decided, therefore, to replace the old plant 
by a modern one by Tilghman’s Patent Sand 
Blast Company, Ltd., with a very much increased 
volume of air at a pressure of 100 lb. per square 
inch. As cooling water is very expensive in the 
district, it was decided to adopt an air-cooled 
compressor, and orders were placed with the 
Ingersoll-Rand Company for two, each of 305 
cubic feet capacity, one of them to operate the 
sand blast and the other to augment the com- 
pressed air supply of the works for pneumatic 
hammers, &c. 


WHEELABRATOR 


In addition to the sand blast apparatus above 
mentioned, there was installed a wheelabrator 
shot blast by Messrs. Tilghman’s, for dealing with 
repetition castings which were small enough to 
go into a tumbling barrel. The wheelabrator 
operates by imparting to the chilled shot energy 
from a rapidly rotating impeller and does not, 
therefore, require any compressed air. 


AFTER COOLERS 


In connection with the compressed air system, 
after-coolers have been introduced to reduce the 
moisture content of the air, and, therefore, reduce 
the wear and tear on the chipping hammers and 
other pneumatic tools. 


CooLinc WaTER SysTEM 

Because of the limited supply of cooling water 
for the after-coolers and the water-cooled air 
compressor, which was retained from the old 
equipment, it was decided to contain the cooling 
water in a closed circuit and pass it through a 
small cooling tower situated in an overhead tank 
of large capacity. The discharge from the after- 
coolers and air compressor drops to a sump 
tank below the foundry floor level, from which 
it is elevated over the cooling tower by a small 
Drysdale centrifugal pump. Safeguards have been 
installed to take care of any possible failure 
either of the pump or of the main water supply. 


Roti LATHES, GRINDERS AND TOOLS 


Considerable additions to the firm’s machining 
and roll finishing capacity had to be made. Five 
of the existing roll lathes were transferred to the 
new shop. Two of these lathes can take rolls 
up to 54in. diameter with lengths of 16ft. and 22ft., 
and the other three lathes can deal with rolls 





up to 26in. diameter by 14ft. long. The roll- 





about 7 tons of pulverised fuel. Recording pyro- 
meters are provided at three points in the furnace 
to ensure correct heat treatment being given, to 
the castings. The fuel, like that for the air furnace, 
is purchased in tank wagons and blown into the 
hopper by compressed air. 
GRINDERS 

Two additional double-ended grinders were 
installed for removing snags and fashes from the 
castings. 

Sanp Buast anD AIR COMPRESSOR 
In the old foundry there was a sand blast 





chamber, operated by a very old compressor at 





FINISH TURNING SECTION ROLLS 


turning equipment was augmented by the purchase 
of six lathes and two roll grinders. The largest 
of these lathes is of Waldrich manufacture and 
is capable of machining the heaviest roll used in 
this country. The large grinding machine—also 
made by Waldrich—will accommodate rolls up 
to 46in. diameter by 20ft. long. A small Landis 
grinder deals with rolls up to 18in. diameter and 
is fitted for grinding taper necks suitable for 
“Morgoil” bearings. Very special precautions 
had to be taken to isolate the grinding machines 
from any possible vibration set up by the roil 
lathes, wobbler shapers, &c. Accordingly, these 
machines were mounted on solid concrete blocks 
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placed in water-tight pits and resting on a 4in, 
layer of specially prepared compressed cork, 
sandwiched in three layers of bitumen felting. 

Tests carried out with highly sensitive instru- 
ments have proved that the isolation of the 
grinding machines from external vibrations is 
complete. 

Other lathes installed are of the traversing 
type which can be successfully operated with 
carbide tools when machining chilled and other 
special hard rolls. One of these lathes is capable 
of taking a roll up to 40in. diameter by 14ft. 
long, and the others will take rolls 24in. diameter 
by 8ft. long. Further recent additions include a 
Craven lathe specially designed for the rapid 
machining of steel and alloy steel rolls -up to 
38in. diameter by 15ft. long, and a 30in. roll 
lathe for turning and finishing grooved rolls up 
to 20ft. long. The machine shop also has a full 
complement of wobbler shapers, boring mills, 
and planing machines for carrying out special 
machining on the rolls and when required also for 
steel castings and plant work. 


ELECTRICITY SUPPLY 


The old and new shops were completely rewired | 


for lighting and power. The electrical supply to 
the works comprised a high-voltage service at 
11,000 volts, three phase, 50 cycles, and a low- 
voltage supply at 440 volts, three phase, 50 cycles. 
The high-voltage service was brought from the 
supply company’s sub-station outside the works 


by an underground cable to the switch controlling | 


the original Heroult are furnace. The low-voltage 
supply was brought by means of three single-core 
overhead cables to the electricians’ shop on the 
west side of the foundry, from which point it 
was distributed to the various motors and lighting 
boards throughout the works. 

When a new furnace was decided upon, it was 
considered advantageous to take all electrical 
supplies for the works at 11,000 volts, and trans- 
form down for the power and lighting services. 
The supply company was therefore provided with 
a switch house in the north-east corner of the 
site, to which it brought two 11,000-volt feeders, 
terminating in two Reyrolle switches connected 
by a bus coupler. One feeder is connected to the 
switch controlling the new furnace, and the other 
serves a new works sub-station on the west side 
of the foundry south of the old electricians’ shop. 
From this cable are tapped off connections to 
the original electric furnace, which is provided 
with a new Crompton Parkinson H.V. control 
switch, and also a small l5cwt. are furnace 
controlled by an Ellison H.V. circuit breaker. 
In the works sub-station is a Crompton Parkinson 
H.V. switch controlling a 750-kVA transformer, 
solidly connected on the L.V. side to a Johnson 
and Phillips L.V. distribution board. This board, 
in turn, controls feeders to six sections of the works 
and to a lighting distribution board. 

All the old wiring, comprising V.I.R. cable in 
conduit, has been replaced by three-core paper- 
insulated lead-covered single-wire armoured cables 
to the various section distribution boards, to which 
the starters for the various motors are connected 
by three-core V.I.R. armoured cables. In every 
case the old starters have been replaced by new 
ones of two types, Crabtree oil-immersed automatic 
starters for motors up to 10 H.P. and Allen West 
automatic contactor starters for motors above that 
rating. The section distribution boards were 
supplied by Parmiter, Hope and Sugden and 
embody high rupturing capacity fuses, so that 
every circuit and sub-circuit throughout the works 
is adequately guarded against breakdown. The 
fact that the works practically adjoins the North 
Tees generating station of the supply company 
indicates the paramount necessity of switchgear of 
high and guaranteed rupturing capacity. 


LIGHTING 


The old works lighting was inadequate, unequally 
distributed, and in a poor state of-preservation, and 
it was decided to replace it entirely by a planned 
system of mercury vapour electrical discharge 
lamps, with occasional metal filament lamps for 
the use of night watchmen and during the striking 
period of the mercury vapour lamps. Throughout 
the machine shop a minimum illumination at the 
working plane of 15 foot-candles has been pro- 
vided and in the foundry the illumination varies 
from 5 to 10 foot-candles, the former figure being 
sufficient in the casting bay, while the latter is 
provided in the moulding and fettling section for 
small steel castings. 

A departure from previous practice has been 
made in the wiring of the fittings, as ““ Pyrotenax ” 


has been used throughout. This form of cable 
comprises a single solid conductor in a copper tube, 
the conductor being insulated by highly com- 
pressed magnesium oxide. The resultant cable is 
claimed to be fireproof and practically inde- 
structible. 


CONCLUSION 


The modernisation of the roll foundry and roll 
turning and grinding shops, coupled with an 
up-to-date research department, enables the com- 
pany to produce all types of chilled, grain, and 
special types of iron-base rolls up to 40 tons in 
weight. With regard to carbon steel and alloy 
steel rolls, the plant at present is capable of dealing 
with rolls up to 12 or 14 tons, but with steel-base 
rolls in the higher carbon ranges the largest sizes 
can now be handled and heat treated. The close 
collaboration of the company with its associate, the 
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Locomotive 


By EDWARD 


Wigs railway locomotive is going through a 
more than usually interesting phase just at 
present. After a somewhat lengthy period during 
which development seemed to be slow, almost 
standard lines having apparently been settled 
upon, when new ideas and methods of operation 
were only tried very charily, and little of out- 
standing importance was to be noted, now 
progress seems to have become more rapid, new 
devices are adopted with less hesitation, and many 
engines showing outstanding originality have been 
put into operation. This is a most interesting 
state of things, and shows clearly that steam 
power on the railway has not reached finality, 
and that there is a large field to be explored before 
a period must be put to its work. It is possible 
that a partial break away from common lines may 
take place, but the day of the steam locomotive 
is evidently far from over. 

To me, the locomotive has always been an 
object of interest and study, so that when I made 
a trans-Continental trip from Vancouver to New 
York recently, and permission was granted me to 
travel in the cabs of the engines working between 
Vancouver and Calgary, and also over several 
other sections farther east, it seemed advisable to 
make notes of what I saw en route, in the anticipa- 
tion that they would prove of some interest to 
others besides myself. Every opportunity was 
taken to examine the engines on which I rode; to 
note their chief features ; how they were handled ; 
the work they did, and the conditions under 
which they did it. Long distances were covered 
on a variety of engines, Canadian Pacific and New 
York Central, and much kindness and considera- 
tion was shown me by “all ranks and ratings” to 
enable me to make my observations. Since 
reaching England, the same courtesy has been 
extended to me by officials and employees of the 
four companies, to the same end, and this account is 
the outcome. 


NortH AMERICAN RAILWAYS 


It is difficult for some people to realise the 
size of the North American Continent. The 
distance from Vancouver to New York, by the 
route I took, is roughly 3900 miles, so it follows 
that the character of the country traversed shows 
great variety. Operating conditions vary widely, 
and are often quite contradictory. The work 
demanded from the engines hauling a through 
train varies, too, between extravagant limits ; 
therefore, the engines themselves must differ. 
A type suitable for Rocky Mountain con- 
ditions would be out of place on the prairie, 
and vice versd. Naturally, the interest to be 
found on a journey such as this has its peak points, 
but I can safely say that no part of it was so 
fascinating as the British Columbia section. 
This province is a sea of mountains, criss-crossed 
by deep valleys, intersected by big rivers, scoured 
by rushing torrents, which together impose 
every kind of obstacle to the work of the engineer. 
To build a railway through this wilderness, as 


No. 


Pittsburgh, U.S.A., has been an important factor 
in the development of special quality rolls by the 
company. 

Considerable improvements in the technique of 
chilled roll manufacture tending to reduce the risk 
of human error have also taken place. Roll 
grinding, designing, and finish turning of all 
descriptions can now be undertaken by the com- 
pany. 

The steel foundry as now completed is claimed to 
rank as one of the most modern in the country. 
With a capacity up to 12 tons finished weight the 
company is not only supplying the parent com- 
pany, Davy and United Engineering Company, 
Ltd., but also a growing number of customers 
whose requirements range from general engineering, 
marine and steel works castings to repetition cast- 
ings of all sizes and shapes. 

Six views illustrating various sections of the 
works will be found on page 282. 


North American and English 
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of the greatest difficulty, and to operate it when 
built is no less a task, which makes the heaviest 
demands, both on organisation and locomotive 
power. . The engines must be of very great 
capacity to haul heavy trains over the sinuous 
steeply graded route, often under climatic con- 
ditions of extreme severity. A brief description 
of the route through British Columbia is advisable 
to enable the reader to picture things a little more 
clearly. 


RUNS ON THE C.P.R. 


Starting from sea level at Vancouver, the 
C.P.R. follows the Fraser and Thompson Rivers 
into the interior of the province, after which 
it. associates with streams of somewhat lesser 
importance, cutting through several ranges of 
mountains ; the Selkirks and Rockies are the 
chief obstacles that have to be passed before 
Calgary, the real finishing point of this excep- 
tionally difficult division, is reached. In the course 
of these 641 trying miles, the railway reaches an 
elevation of 5337ft., at Stephen, in the Rockies, 
but before doing so, it has already scaled several 
minor peaks, only to lose the advantage gained in 
descents to intermediate valleys, or in making 
a tortuous way along guiding watercourses to a 
pass through some rocky barrier. In the whole 
journey across North America, by far the greatest 
height attained is at Stephen; it is on the ridge 
of the Continental roof, and water runs both 
ways from it, rooflike, demonstrated by a little 
stream that forks at “‘ The Great Divide,” one- 
half to run, vid various rivers, westward into the 
Pacific; and the other eastward, to Hudson Bay 
and the Atlantic. From this point the gradient 
is a falling one, 1700ft. in the 137 miles to Calgary, 
after which it continues across the prairie, still 
gently falling, to Winnipeg, 832 miles farther east. 

My experiences began at Vancouver, with train 
“ No. 2,” leaving at 10 a.m:, which runs through to 
Montreal, 2883 miles. The reader must get used to 
big figures, so I start off with those. It was not a 
very heavy train, as it only weighed 800 tons, so it 
was headed by a comparatively small engine, 
“No. 2700,” a “ Pacific,” “G4” class, employed 
on lighter duties such as this (see Fig. 1). It is 
not one of the most recent types, having been 
built in 1919; nevertheless, as it is typical of 
American practice and embodies so many of 
the features that will be found on all the 
engines to be dealt with, it is worth while describing 
it in some detail. First, a few dimensions. The 
cylinders are 24}in. by 30in., with piston valves 
operated by Walschaert’s motion. Steam pressure 
is 2001b., indicative of older design; modern 
C.P.R. engines use 275 lb. to 300 lb. The coupled 
wheels are 5ft. 10in. in diameter, and carry a 
weight of 82 tons, over 27 tons to an axle. as 
against the apparent allowed limit of 22} tons 
in England for reciprocating engines. The tractive 
effort is 43,800 lb. Grease lubrication is used for 
the axles and motion, in conjunction with 
mechanical lubricators for cylinders and valves. 








it then was, and very largely still is, was a work 
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heads, &c.—is all of a heavier pattern than is 
found in England, and it follows that the balance- 
weights are correspondingly more massive. The 
effect was evident under running conditions, the 
somewhat harsher operation being noticeable. 
The hammer blow must be considerable, and 
though this is more or less offset by heavier steel, 
broken rails are, I believe, far more common than 
in this country. 

If I may be allowed to digress for a moment, 
this is due to several causes—the extremely low 
winter temperature, heavier axle loading, the 
massive motion of the large two-cylinder engines, 
and so on. Further, the American rail is not 
supported close up to its head, like its British 
counterpart, with which derailment is not so likely 
to occur in the event of fracture. Even the use 
of rails weighing as much as 150 lb. to the yard 
does not seem to have quite cured this fracturing 





On this engine, and on all those subsequently 
ridden, feed-water heaters of the “ Elesco” 
pattern are fitted. The duplex pump for bringing 
the water from the tender and forcing it through 
the heater, which is carried on the smoke-box 
in front of the chimney, is placed under the running 
board, on the left-hand side of the engine, close 
to the Westinghouse brake pump. After passing 
through the heater, the water goes to the boiler 
vid a top feed, plus the exhaust steam, by this 
time condensed, which is used to raise its 
temperature, and after any oil or scale that may 
have become mixed with it has been filtered out. 
Exhaust steam injectors do not seem to be in 
great favour, though they have been, and are still 
being, tried. Of course, the actual principle 
of the two devices—the utilisation of otherwise 
wasted steam—is the same, but as Captain Cuttle 
pointed out, the thing that matters is the applica- 
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trouble, which has been made so evident by the 
use of the Sperry detector. 

But to return to the engine. The boiler, slightly 
tapered, is of large size, and with the fire-box 
is more generous in its dimensions than would 
be the case over here. In America, the margin 
of boiler power allowed over what may be theo- 
retically necessary is always larger ; it is not easy 
to imagine a modern Transatlantic production 
running short of steam. It has a total heating 
surface of 4332 square feet, of which the flues 
provide 3232 square feet, the superheater 803 
square feet, and the fire-box and arch tubes 
297 square feet. The grate area is 65 square 
feet. ‘The generosity of these figures, in association 
with a pair of 24}in. cylinders will be noted. 
The fire-box is of steel, as is always the case in 
America. It is rather to be wondered at that 
serious experiments are not made in England with 
steel fire-boxes, which have several such obvious 
advantages, not the least of which is the possibility 
of welding seams. Their universal use in America 
proves conclusively that no vital reason can 
exist to bar them out. Boxes of a vastly greater 
size than any in use in England are common- 
place in America, and steam pressures considerably 
higher are carried, apparently without any 
difficulties arising. Arch tubes, too, would seem 
well worth trying. They increase heating surface 
where it is of most value, and improve circulation 
where it is most likely to be bad; the same 
thing applies to siphons, so widely used elsewhere, 
yet neither, so far as I am aware, is to be found 
on an English engine. 

The fuel used is oil, and the jet is in the front 
of the fire-box, under the brick arch, thus pro- 
jecting the flame towards the fire door. Oil- 
burning engines are in extensive use in British 
Columbia, and, in fact, throughout the Western 
States, the proximity of the oil wells, the cheap- 
ness and ease of handling of the fuel accounting 
for this. In British Columbia, too, the decreased 
risk of starting forest fires can be taken into 
consideration, though from my recollection of the 
appearance of much of the timber near the track, 
a good deal of it seems to have been burnt already. 
No difficulty is found in the use of liquid fuel ; 
the experimental stage has Jong been passed, and 
the design of the necessary apparatus has settled 
down to an almost standard pattern. Combus- 
tion is complete, easily regulated, and takes place 
without smoke or smell. There is a tendency for 
soot deposit to accumulate in the tubes, but it 
is scoured out by occasionally feeding sand into 
the fire-box, the draught carrying it through the 
tubes, cutting out the deposit, on the principle 
of a soot blower. The prevention of smoke and 
smell is only a matter of the correct proportioning 





of oil and air, which is quite simply provided for. 
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tion of it. ‘‘ When found, make a note of it ’— 
what I found was that the feed-water heater was 
almost universal in America, and the exhaust steam 
injector the rule in England. Of course, a live 
steam injector is always provided in addition 
in both countries. 

A few more figures may be given. The weight 
of the engine is 137 tons, and of the tender 88 
tons ; total, 225 tons; 8000 gallons of water are 
carried, and 3000 gallons of oil. Minor points: 
One sand box is used for all supply, and is on top 
of the boiler; a turbine-driven dynamo is placed 
on the fire-box, just in front of the cab; its 
musical singing note always comes into my 
memory when I think of night trips on Canadian 
engines. It provides current for the headlight, 
and for any other lamps, of which there are 
several, that may be found between bumper and 
cab. Another picture comes before me in connec- 
tion with engine lighting—a magnificent stream- 
lined express locomotive in England, and the 
driver going about his duties carrying a filthy, 





Fic. 2—TRAIN ‘NO. 2" 








smoking ‘‘ farthing dip,” the lineal descendant 
of whatever lightened the darkness round “ Loco- 
motion No. 1.” If George Stephenson knew that 
such a device was still in use a century later, he 


would turn in his grave. Turn! He would spin. I 
hope that when the “Coronation Scot ”’ goes to 
America this year, no such abomination will go 
with it, or we shall be for ever undone. It will 
be worse than the “ Royal Scot’s”’ whistle in its 
effect on American risibilities. 

Cab fittings and controls are of considerable 
interest. As the picture shows, the cab is entirely 
enclosed, sides and back, climatic severity making 
this necessary. But in hot weather—let no one 
imagine that the Rocky Mountain section is a 
land of perpetual snow and cold, 90 deg. in the 
shade being common in summer—shutters in the 
roof can be opened, and no excessive heat is notice- 
able. Very large comfortable seats are provided 
for the crew, so different from the exiguous 
shelves generally considered sufficient in England, 
even where the designer’s bowels of compassion 
have developed sufficiently to induce him to 
provide any seat at all. Why should dis- 
comfort be apparently regarded as synonymous 
with efficiency? It is just as easy for a 
driver to go to sleep standing as sitting, if 
he really wants to, as one or two have admitted, 
when questioned. And even more dangerous; he 
might fall and hurt himself. The L.N.E.R. 
bucket seats are admirable, and point the way to 
a better state of things becoming the rule over here 
in future. But I digress. Everything is done to 
make things as convenient and handy for the 
enginemen as possible. I admit that the greater 
width available due to the more generous American 
loading gauge makes things simpler to arrange 
than in England, and a sense of spacious- 
ness is noticeable. There are at least 18in. of 
additional width, and 24in.—30in. of height to 
play with, which simplifies many problems. 
The driver sits on the right, and the fireman on 
the left ; the latter does sit, most of the time, as 
the use of oil fuel banishes much of the labour 
inseparable from a hand-fired engine, and also 
does away with all dust and dirt, which are con- 
spicuous by their absence. The driver and fireman 
seldom have to get up to handle anything, -all 
controls being brought within easy reach. A hot- 
water window cleaner removes any smuts or 
clinging snow that may interfere with a clear 
look-out, and an adjustable wind-deflecting strip 
of safety glass is fixed to the cab side, in front of 
the rear window, always the one used to observe 
from when weather conditions allow ; it is a very 
useful detail which I notice is coming into use on 
English engines. In twenty-five years or so it 
will probably be equally popular over here. 

On the larger types of American engines the 
reverse is power operated, perforce, but on 
“No. 2700” it is not, and the cut-off scale is 
rather inaccessible, and difficult to read; at 
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night it probably could not be seen at all. The 
regulator is of the pull-out type. The bell, which 
the law enjoins must be sounded in yard and 
city limits, and at starting, is swung by com- 
pressed air from the brake supply. The oscillating 
cylinder working it can get out of adjustment, 
causing the bell to swing in a complete circle 
without sounding at all. When this occurs, 
enginemen have been known to use language 
which in their calmer moments they probably 
regret. The whistle, which has a deep, mellow 
note—a delight to hear being tossed back and forth 
among the mountains, to finally die away, lost in 
the tremendous valleys and canyons—is worked 
by a pull-down handle overhead. And lastly, I 
come back again to the subject of illumination. 
The cab is lit by a single lamp, high up at the 
back of the roof, surrounded by a metal screen 
in which openings have been cunningly cut, 
calculated to throw pencils of light on to the 
various gauges, and nowhere else, so all dazzle 
is eliminated. It is a very clever arrangement 
for which I was told a mechanic was responsible. 

Glancing back over what I have written, it 
would seem that train “No. 2” started from 
Vancouver some time ago, but has not got very 
far in the direction of Montreal yet. It must 
really do better than this, or we shall never get 
there; but it begins to show signs of improve- 
ment. It has no difficulty in handling its 
800-ton train; there are no heavy gradients 
on the first 80 miles out of Vancouver; here it 
is almost a water-level route, following the 
banks of the Fraser River, and the schedule 
does not call for more than about 45 m.p.h. 
The engine rides well, the equalising beams 
which connect the springs of the driving and 
trailing truck axles, no doubt, helping in this. 
The track is laid with, I believe, 130]b. steel, 
and is well cared for; ‘ upper-quadrant ”’ signals 
are used, and as far as Ruby Creek—76 miles— 
it is double, the right-hand one being taken. A 
generous throttle opening and about 25 per cent. 
cut-off were the rule; as no steam chest gauge 
is provided, it was not possible to judge of the 
efficiency of steam-pipe equipment, but the 
average American locomotive is not likely to be 
hampered by constricted steam passages or ports ; 
they are invariably on the large side. The blast 
was so vigorous that it carried well clear of the 
cab windows, and no assisting device, such as 
smoke-box side screens, was needed. These, 
by the way, have been fitted to some recent 
American locomotives, owing to trouble resulting 
from the same causes that have been found over 
here—high-pitched boilers, squat chimneys, and 
short cut-off operation. Several stops were 
made; it is possible for the conductor to signal 
to the engineer—I shall use American nomen- 
clature after this—by means of a whistle in the 
cab, air operated, two blasts for “ go” or “ stop ” ; 
three, “‘ stop next station’; four, “‘ test brakes,” 
and so on. 

As we began to get up into the mountains, which, 
of course, are only the first, or Coast Range, 
the gradient stiffened, and at Yale we entered 
the Fraser Canyon (Fig. 2) high above the river, 
following its sinuous course, in constant view of 
the mountains that form such a prominent feature 
of British Columbian scenery. Track curvature 
became incessant, but “‘ No. 2700 ” took the bends 
admirably, the considerable side play allowed 
' to both bogie and rear truck contributing to this. 
At Hell’s Gate the Fraser foams through a narrow 
gap in the rocks, and the C.N.R. can be seen on 
the opposite side of the Canyon. North Bend, a 
divisional point, 129 miles from Vancouver, was 
reached at 2.25 p.m., the average speed being 
about 30 m.p.h. Considering the continually 
rising gradient—North Bend is 493ft. up, though 
most of the elevation is in the last 50 miles— 
the stops, and the twisting nature of the track, 
it is quite a good performance. The train, however. 
as I have explained, was not very heavy, 800 tons. 
At this point the crew was changed, and we got 
going again. 

Shortly after, at Lytton, the Thompson River 
Canyon is entered, but conditions are much the 
same. We are on the left bank, the C.N.R. on 
the right, and we have concrete evidence of 
Canada’s railway problem—two tracks paralleling 
each other, both built at enormous cost, when there 
is scercely traffic enough for one. It has been 
pointed out, however, that it is very convenient to 
have two tracks when one is damaged— 
the cripple can be repaired whilst use is 
made of the other. This is true, and the 


exchange of traffic does then take place, and 
would doubtless also do so if a raiding aeroplane 


blew one of the tracks into the river—like King 
Charles’s head in the compositions of Mr. Dick, 
war will come into one’s mind nowadays. This 
argument, however, would lose its point if the 
enemy was inconsiderate enough to transfer both 
tracks to the same location, which he would 
certainly do. 

But to return to “No. 2700”; we reached 
Kamloops, another divisional point, at 7.10 p.m., 
and here I stopped off, having covered 250 miles 
in the cab, and formed a very high opinion of the 
admirable way the engine had carried out the 
duties imposed on it. ~ 

The following morning, at 4 a.m., I joined “ No. 
2716,” which had brought in train “No. 4,” 
“The Dominion,” from Vancouver, and we left 
for Revelstoke, 129 miles farther east, at which 
point these smaller engines come off, their power 
being insufficient for the harder work in the 
Selkirks and Rockies. ‘‘ No. 2716” was of the 
same class as ‘ 2700,” but the train was much 
heavier, 1200 tons, and at two points, Chase and 
Taft, an assisting engine, one a 2-10-2, and the other 
a 2-10-0, came on ahead. These gradients were 
heavy ; from Chase to Notch Hill, 14 miles, the 
track rises 500ft., and from Taft to Revelstoke, 
24 miles, 215ft. Both gradients are too much 
for an engine with a 43,800 lb. tractive effort 
on a 1200-ton train, as will be conceded. I was 
given a good demonstration of why American 
engines and cars are built on such a massive scale. 
The engineer of the 2-10-2, which weighed 
242 tons, apparently misjudged things a little, 
as he came back on to us at about 4 m.p.h., with a 





smashing blow that shook the whole train from end 
toend. It drew from my engineer the dry remark : 
“‘T guess he did that so we’d know he’d come!” 

Again, I must refer to lighting. After leaving 
Kamloops there were two hours of darkness, 
and I saw how efficiently the single lamp in 
the cab illuminated the gauges. There was no 
dazzle, wherever one looked, yet they could 
be read quite clearly. The headlight lit up the 
track ahead for hundreds of yards, a necessary 
precaution where obstructions of various sorts 
can easily get on to it and cause derailment. 
The coming of dawn was indescribably lovely— 
the pen of a Ruskin would be needed to do justice 
to it. I have not got this. To see the deep valleys 
and towering mountains begin to come out of the 
darkness ; the snowy heads of the majestic giants 
become tipped with pink, standing out against a 
greenish sky, until suddenly the sun floods every- 
thing with a sea of liquid gold! I forgot for a 
time ‘“‘ No. 2716,” and everything connected with 
it, until the lakes of mist that filled the valleys 
had been banished by the warmth of another day, 
and things became again as they had been yester- 
day. To go through the Rockies by moonlight, 
to watch the coming of dawn—lI do not know which 
is the most entrancing, and I have done both. 
A dozen or more’ trips through them have not 
satiated me, and writing this only makes me 
want to go through them again, as [ shall. But 
we are getting near Revelstoke ; here ‘“ No. 2716” 
makes way for a Mastodon ; here is where the most 
fascinating part of the trip begins. 

(To be continued.) 
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SOME NEW DEVICES, MACHINES, AND DEVELOPMENTS. 
No. III 
(Continued from page 247, February 24th) 


Exors. or JoHN Mitts, Lrp. 


po of the most interesting exhibits on the 
stand taken by Exors. of John Mills, Ltd., of 
Bredbury Steel Works and Rolling Mills, near 
Stockport, is a new free cutting steel alloy, 
known as ‘‘G.K.N. Ledloy.”’ Various methods 
have been adopted in the past to improve the 
machinability of ferrous materials in general. 
These methods are only applicable to the relatively 
narrow field of that class known as the free cutting 
steels, and cannot be universally applied to the 
wide range of carbon and alloy steels in general 
engineering use, by reason of various adverse 
effects produced. Such methods include the use 
of sulphur, phosphorus, silicon, nitrogen, &c. 

In the case of ““G.K.N. Ledloy,”’ it is claimed 
that the machinability of the majority of steels 
can be improved by as much as 60 per cent. by 
the addition of lead without departing from the 
existing mechanical and chemical specifications 
of the Engineering Standards’ Association, or 
of any private specifications. Lead has already 
been used in the non-ferrous field in the copper 
alloys, and quite recently has been applied to 
aluminium with successful results. 

The deliberate introduction of an element 





informed, however, that by research work a 
method has been evolved of ensuring the homo- 
geneous distribution of lead, and that standard 
production methods enable the repetition of 
machining properties to be obtained from cast 
to cast. 

Investigation by means of the microscope, 
examination of electrical properties, and the 
application of X-ray methods, affords evidence, 
the firm states, which, when interpreted, proves 
that the lead present in the steel exists principally 
as metallic lead in a very finely divided state of 
submicroscopic size. The effect of such lead inclu- 
sion in improving machinability is marked, the 
cause being probably twofold, the lead acting as 
a chip breaker in a similar manner to manganese 
sulphide, and also as a lubricant, minimising wear 
between tool and chip, and reducing the heat 
generated during chip formation. 

The method by which the lead is added is 
applicable to the manufacture of all steels made 
by melting and ingot casting methods. Large- 
scale production tests of a number of grades of 
steel, such as free cutting, mild, and carbon steels, 
and several alloy steels, all show decided improve- 
ment in machinability. 

Results of mechanical test figures are shown 
































TS. ¢ Y¥.Pt., E., Redn. : } 
Material. Condition. tons per|tons per| percent. | area, | Izod value. | Brinell Size 
sq. in. | sq. in. | (4x /A). | percent No. 
0-40 per cent. carbon ..._...| Normaliséd 36-7 | 20-8 26-0 43-4 | 25 27 25 | 155 jin. hex, 
yh a cent. carbon G.K.N. + 39-9 21-9 25-0 41:0 | 25 24 25] 165 fin. hex. 
loy j 
0-24 per cent. carbon ..._...| Normalised 33-0 20-0 32-0 59-2 | 60 68 65] 143 lin. dia. 
owt iad cent. carbon G.K.N. iy 31-0 20-4 36-0 61-5 | 87 87 838 137 | 0-919in. a/f. hex. 
loy 
aneer $° 4 echoes | Colddrawn | 40-4 | 38-8 18-5 | 54:8 | 46 43 38] 180 fin. dia. 
Ditto, ditto, G.K.N. Ledloy ‘a 38-7 36-7 20-0 52-4 | 42 42 44) 175 fin, dia. 
0-40 per cent. carbon ..._ ...| Water Q. and 51-9 42-5 24-7 60-0 | 40 42 44 — 1fin. dia. 
0-40 per cent. carbon G.K.N.| tempd. 600°C. | 50-2 43-7 23-8 58-8 | 45 47 48 — l}in. dia. 
Eadeey 


























hitherto not intentionally used in conjunction 
with steel, while inducing machining improve- 
ments based on the natural lubricating property 
of the element used, is stated by the company 
not in any way to impair the usual mechanical 
properties of the steel, nor is there any effect on 
response to heat treatment or fatigue resistance. 
The introduction of lead into steel was com- 
plicated by its insolubility in solid steel, and only 
slight miscibility in the liquid condition. We are 





in the accompanying table. They were obtained 
on steels of the same cast, a portion of which has 
had lead addition. Included in the same table 
are tests on bars in the normalised and also the 
cold drawn condition. 


R. 8. Brooxman, Lp. 


Several interesting woodworking machines with 
novel features, notably a morticing machine, con- 
trolled electrically and operated hydraulically, 
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and a multi-spindle dovetailing machine, which is 
automatic in action, are shown on the stand of 
R. 8. Brookman, Ltd., of Loughborough. In 
view of the limited space at our disposal in con- 
nection with the exhibits at the Fair, we cannot 
describe these machines in full in this issue, but 
we hope to give some account of them under a 
separate heading in a future issue. 


THE GENERAL ELEotTRIC Company, Lop. 


Heavy electrical engineering is represented on the 
General Electric Company’s stand by a steel-clad 
pumpless air-cooled rectifier, metal-clad “ sub- 
gear” and certified electrical apparatus for use 

















Fic. 26—“‘SUBGEAR’’ SwiTCcH-—G.E.Cc. 


in dangerous situations. The metal-clad “ sub- 
gear”’ is represented by an 11-kV single bus-bar 
unit (Fig. 26) rated at 1000 amperes and a breaking 
capacity of 250 mVA. Fitted with side blast arc- 
control pots, the breaker is designed for spring 
closing. Units with breaking capacities from 
75 to 350 mVA are now included in the range 
of these breakers, the larger breakers having arc- 
control ‘pots which ensure rapid are suppression, 
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FIG. 27—ILLUMINATOR FOR FILM STUDIOS—G.E.C. 





and considerably reduce the tank pressure under 
short-circuit conditions. The gear can be supplied 
for hand, local, or remote spring operation, or 
remote electrical operation. All units have been 
successfully tested in the company’s high-power 
testing laboratory. 

For controlling the supply to various exhibits 
on the stand there is an iron-clad switchboard 
with standard switches and switch fuses with the 


necessary bus-bar sections. A separate flame- 
proof sub-distribution switchboard gives supplies 
to certified apparatus for dangerous situations. 
It comprises a 30-ampere main switch fuse and 
two 15-ampere distribution switch fuses with bus- 
bar chambers, all of G.E.C. flameproof design and 
certified by the Buxton testing station of the Mines 
Department. Apparatus made by the G.E.C. for 
use in places where there is a risk of explosion is 
represented by an exhibit covering lighting, heat- 
ing, and communication. The exhibit shows how 
the various pieces of apparatus are connected by 
single armoured cable or a solid-drawn conduit 
with the appropriate certified conduit attachments. 
A G.E.C. mains torch is claimed to provide a safe 
means of lighting from the mains when used in 
conjunction with a flameproof transformer and 
screened flexible cable approved by the Home 
Office. Most of the telephones and bells on view 
are suitable for mines, petrol stations, spraying 
establishments, petrol and oil stores, gasworks, &c. 

Among the lighting exhibits is a 2-kW set illu- 
minator for film studios (Fig. 27). It incorporates 





magnetic deflector with a low wattage loss keeps 
the are horizontal. The refractor plates are so 
arranged that all external surfaves are smooth. 
Intended for use in side streets where 80 or 125- 
watt Osira or Osram lamps up to 200 watts are em- 
ployed, the “‘ wing”’ lantern has a light alloy gallery 
and a one-piece blown glass reflector. The weight 
of the lantern is only 54 lb. The “uni-directional” 
lantern has just been introduced, and is being 
utilised for experimental lighting on the Great 
Chertsey Road, London. By means of the lantern 
exhibited the principles and practice of uni- 
directional street lighting are being demonstrated 


Toe MorecaMBe ELEctRicaAL EQUIPMENT 
Company, Ltp. 


Motor control gear, including an oil break star- 
delta starter with an ammeter and floor pedestals, 
totally enclosed air break, automatic stator and 
rotor starters for wall mounting and an oil-immersed 
floor mounted combined stator and rotor starter 
(Fig. 29) are among the exhibits of the Morecambe 
Electrical Equipment Company, Ltd., of West- 








Fic. 28—MOBILE AERODROME 


a 10in. “ black” prismatic glass lens, and, as will 
be seen from the illustration, the body is hinged 
to give access for lamp changing, mirror focusing, 
and for the removal of the lens. One of the most 
attractive lighting exhibits is a new 4-kW mobile 
aerodrome landing figodlight (Fig. 28). It is 
shown complete with its petrol engine, alternator 
exciter and switchboard all mounted on a tra.ler 
for easy transport. The floodlight apparatus 
itself consists of two parabolic silvered glass 
trough reflectors mounted one above the other, 
and each accommodates a 2000-watt Osram 
horizon lamp with its filament at the line focus 
of the reflector. Full adjustment of the lamp 
in relation to the mirror is made possible 
by the focusing and adjusting screws. Except 
for the two-piece cast iron rotating base, the flood- 
light apparatus is composed of sheet copper, and 
other non-ferrous metals. The half-cylindrical 
glazed doors, which slide round the back of the 
apparatus when cleaning it or when replacing 
lamps, make the floodlight entirely weatherproof. 
For transport, these doors are protected against 
stones or débris thrown up by the wheels by 
detachable aluminium shields, whilst the threads 
of the levelling screws, which are of special design, 
are protected by oil-impregnated leather gaiters. 
The whole equipment is surmounted by.a two- 
lamp obstruction light fed from the low-voltage 
plant on the trailer. , > 

Four street lighting lanterns are on view—the 
“ difractor,” “ horizal,” “wing” and “ uni-direc- 
tional.”” There arealso examplesof wax filled chokes 
and transformers for use with Osira lamps. All these 
chokes and transformers are now totally enclosed 
and immersed in wax which makes them damp- 
proof and immune from damage. The “ difractor ”’ 
lantern, suitable for use with 250 and 400- 
watt vertical burning Osira lamps, is a new unit, 
composed of light alloys with an improved method 
of attachment to brackets, and quick access is 
obtained to the interior. Designed for use with 
250 and 400-watt standard efficiency Osira lamps, 
burning horizontally, the “ horiza] ” lantern is totally 
enclosed and the same method of mounting is 





employedas inthe new “ difractor” lantern. A series 











LANDING FLOODLIGHT-G.E.C. 


gate, Morecambe. Stop-motion and valve-closing 
apparatus for quickly stopping engines and other 
power units is also shown. The apparatus is 
designed to give means of stopping an engine or 
other prime mover at any point within the distance 
to which the power is transmitted. In the case of 
danger to life or limb or to machinery, the prime 
mover can be put out of action. The apparatus 
also provides protection against damage through 
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Fic. 29—COMBINED STATOR AND ROTOR STARTER 


—MORECAMBE 


an engine racing and an air valve automatically 
destroys the vacuum whenever the engine stop 
valve is closed. A small auxiliary over-speed 
governor mounted on a pillar and driven from the 
main shaft closes the stop valve automatically 
in the case of over-speed. In opening the valve, 
a spring is coiled round the spindle and on releasing 
the tension of this spring the valve is closed. In 
each room where the power is being used are 





buttons with a glass cover, and when the glass is 
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broken by a hammer suspended on a chain, an 
electrical circuit is completed to operate the magnet 
which initiates the closing of the stop valve. 
Other press buttons are fixed in the engine room, 
so that in the case of emergency the engineer can 
stop the engine by pressing one of the buttons. 
The vacuum breaker is connected to the condenser 
by tubing and also to the engine side of the stop 
valve by a }in. pipe, and when the stop valve is 
closed it opens automatically and destroys the 
vacuum. 


ALFRED HERBERT, LTD. 


Several interesting exhibits are on view on the 
stands taken by Alfred Herbert, Ltd., of Coventry, 
including a working exhibit of the firm’s Atritor 
unit coal pulveriser firing a furnace and a lead 
pot, and wide range of small tools, presses, and 
machine shop accessories. We have previously 
described, in connection with the Fair, the coal- 
pulverising unit and its system of feeding furnaces ; 
therefore we will pass at once to a description of 
a range of presses on show. These machines, 
known as Herbert and Weingarten inclinable 
excentric presses, are made in three sizes, with 
capacities of 18, 36, and 60 tons, for the firm to 
the design of Weingarten, the Continental press 
manufacturers. They are suitable for all types 
of press and stamping work, including cutting, 
drawing, forming, perforating, and bending. 

As shown in Fig. 30, the frame is an inclinable 

















Fic. 30-—INCLINABLE PRESS—HERBERT 


one-piece casting with box-section sides. These 
sides are connected at the top by two bracing 
members, at the front and rear of the excentric 
shaft, and at the bottom the sides are connected 
by the table. The 60-ton machine has a combined 
tie-bar and thrust tube arrangement which 
rigidly links the bearing housings and table. The 
excentric shaft is made of 55-ton carbon steel, 
and the design is such that the cheeks of the main 
bearing housings come close to the connecting-rod, 
to reduce as far as possible any tendency to twisting 
under load. The ram (Fig. 31) operates on 
unusually long prismatic slides. which project 
beyond the top i It is claimed that 
great rigidity is obtained, and multi-taper gibs 
enable a regular pressure distribution to be effected. 
To adjust the ram for height of tools, a key is 
inserted and the spherical ram and connecting- 
rod joint raised or lowered; this adjustment 
can be done whilst the machine is in motion. 

Both belt and motor drives are suitable, and 
the machines are available with a fixed or adjust- 
able stroke. When adjustable, the adjustment 
is effected by means of an excentric bush and dog 


clutch, which are calibrated to show the length of, 


stroke in use. The type of clutch fitted is claimed 
to give exact control with the aid of an inter- 
connected band brake. We are informed that 
unintentional repeat strokes are impossible even 
when the operating pedal is held down. If desired, 





the clutch can be set for continuous operation, 
or the excentric shaft can be reversed should 
the tool become jammed. A safety device, 
whereby the engagement of the slide is prevented 
when tool changing, is incorporated in the drive ; 




















Fic. 31—PREss RAM—HERBERT 


the excentric shaft, however, is free to revolve 
under these circumstances. 


GENT AND Co., Lrp. 


Electric clocks figure prominently in the exhibits 
of Gent and Co., of Faraday Works, Leicester. No 
fewer than sixty clocks throughout the Exhibition 
building are under the control of a master clock 
on the firm’s stand. A turret clock, consisting of 
four 4ft. 6in. dials, operated by a Gent’s synchron- 
ous movement, is erected on the steel scaffolding 
tower outside the front entrance of the Exhibition. 
On the stand is a turret clock movement operated 
by a waiting train movement and a motor-driven 

















Fic. 32—LiquipD LEVEL RECORDER—GENT 


striking mechanism, counting the hours on a 
4-cwt. bell. Motor-driven chiming mechanism is 
also exhibited. For convenience and ease of 
inspection the majority of the exhibits are mounted 
on showboards. Apart from boards devoted to 
clocks there are others displaying fire alarm equip- 
ment, the firm’s luminous call system, as used in 
hospitals, hotels, on board ship, and in industrial 
establishments, bells, hooters, buzzers, and horns. 
It is claimed for a new solenoid acting bell that the 
sound it produces is far in excess of that produced 
by anything of comparable size. 

Other showboards display relays, including 
those for bringing lamps into circuit when a 





telephone bell is operated, mine signalling 
apparatus, including certified bells, relays, 
telephones, a new automatic certified mining 
magneto telephone coupling unit, and a certified 
delay call unit for use with parallel mining tele- 
phones connected to a switchboard. Syrens for 
warning purposes, taken from the range of one- 
tenth H.P. to 8 H.P., are exhibited. ‘There is a 
complete range of intercommunication telephones, 
many incorporating the latest moulded bakelite 
hand-micro telephone. Finally, mention should 
be made of liquid level apparatus, including 
recorders, 

The liquid level recorder shown in Fig. 
32 enables variations of level up to 40ft. to 
be graphically recorded, lin. to the foot, whilst 
retaining the standard 20in. chart. The 8in. 
diameter drum is provided with two pens, each 
marking in a different colour. Each pen travels 
20in. on the chart and as the pens are coupled by a 
special differential mechanism, this 20in. chart 
produces a 40ft. record with lin. to the foot. The 
two pens are mounted side by side and are coupled 
so that there is no time lag between them. As 
soon as the first pen has travelled its maximum 
distance of 20in., the second pen begins to travel 
upwards, thereby doubling the range of the chart. 
The floats are designed for working in a l4in. 
stand pipe. 


E. H. Jones (Macuine Toots), Lrp. 


A new design of self-contained dust extractor, 
suitable for use with grinding and polishing 
machines, forms an interesting exhibit on the 





Fic. 33—-DustT EXTRACTOR—JONES 


stand taken by E. H. Jones (Machine Tools), 
Ltd., of Edgware Road, The Hyde, London, 
N.W.9. Compact and simple in design, the overall 
dimensions of the unit are 24in. long, 12in. wide, 
and l6in. deep. It meets the requirements of 
the Factories Act, under which all machines 
used for grinding or polishing must be equipped 
with an efficient means for collecting dust, and 





Fic. 34—DusT EXTRACTOR WITH LID REMOVED 
—JONES 


it dispenses with the use of filters or linen bags. 
As shown in the accompanying engravings, 
Figs. 33 and 34, the apparatus is contained within 
a fabricated sheet steel cabinet. A partition 
divides the container into two portions, in one 
of which is installed a three-phase A.C. motor 
driving a fan, and in the other a swarf tank which 
is filled with water. This swarf tank is removable 
and fitted with a clip-on cover; the complete 
unit is provided with a lid which is hinged in 
the middle, the rear part being held in position 
by four screws, so that the front part can be lifted 
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edges are produced, and it is estimated that in an 
apparatus 24in. wide and 6ft. long there are 
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when it is required to remove the tank. Fitted 
with a 2in. diameter suction pipe, the apparatus 


can be readily connected to the wheel guard of 


a machine; the fan extracts the dust and forces 
it on to the surface of the water in the swarf tank, 
clean air passing out through the top of the cabinet. 


THe Rapip MaGNetTTiInc MacHINE CoMPANY, 
Lrp. 


A new design of magnetic separator (Figs. 35 
and 36) for the extraction of fine particles of iron, 
&c., from liquids, such as potters’ slip, glaze 
enamels, is among the exhibits of the Rapid 








FiG. 35—-MAGNETIC SEPARATOR—RAPID MAGNETTING 


Magnetting Machine Company, Ltd., of Lombard 
Street, Birmingham. It is known as the rapid 
electro-magnetic percolator, and whilst the mag- 
netical principle is the same as that of the original 
chute magnets introduced by the firm thirty years 
ago, it embodies new features, which are claimed to 
give greater efficiency than that of other appa- 
ratus. The main feature of the new design is the 
substitution of magnet bars having projections and 
serrations by a detachable box-like frame con- 
taining a mass of woven wire with small open 




















Fic. 36—MAGNETIC SEPARATOR BOXES—RAPID 
MAGNETTING 


mesh. A similar box frame, but slightly smaller, 
is also fitted between each pair of magnets, thus 
filling up the space between each “north” and 
* south ” magnet with magnetic edges. The effect 
is completely to cover the bottom of the trough 
with a mass of magnetic wire, making a sectional 
mattress of “ wire sponge,” through which the 
liquid percolates. As the cross section of the woven 
wire is flat many thousands of feet of magnetic 





4} miles of magnetic edges, without counting the 
edges of the holes in the box frames. The liquid 
is fed in the usual way through all the 
magnetic “ sponges” in succession. It is said to 
be impossible for the magnets to choke up and 
cause a reduction in the flow as is the case 
when the flow is vertical and is restricted to a very 
small area. 

The machine is made in various sizes to suit the 
material to be treated and the capacity required. 
To demonstrate the working a rotary electrically 
driven pump is being used to circulate potters’ 
slip over the apparatus. For the benefit of those 





interested in the separation of loose iron and steel 
from all classes of non-ferrous swarf the “ rapid 
multi ’’ patented self-cleaning chute type separator 
is again exhibited, together with other magnetic 
separators, with which our readers are familiar. 


GEORGE SALTER AND Co., Lrp. 


We illustrate in Fig. 37 an electrical control 
gauge apparatus, which is shown for the first time 
in the gauge section of the exhibits of George Salter 
and Co., Ltd., of West Bromwich, at the Fair. 
The device comprises a pressure-operated switch 
which is capable of being pre-set and operated at 
any desired pressure within the range of the instru- 
ment, and a dial and pointer which can be read in 














Fic. 37—ELECTRICAL CONTROL GAUGE-—SALTER 


the same manner as any normal pressure gauge. 
All the mechanism is housed in a neat cast iron case, 
approximately 12in. by 8in. by 5in. in size. 

Operated by a spring steel diaphragm, the switch 
is similar to those used by the firm in its diaphragm 
gauges for many years past. The switch itself has 
a spring throw-over action, giving snap-operation 
to the contacts, which are silver-plated and of large 





to 600 volts, or 5 amperes at 250 volts, though, of 
course, if a relay is used any desired current can be 
controlled. The device can be arranged so that the 
contacts are normally closed or normally open, 
to be operated in the reverse direction by increasing 
pressure. 

A knurled knob projecting through the case 
above the dial controls the pressure at which the 
switch operates. The knob works a cam and 
increases or decreases the distance between the 
switch lever and the pressure-operated diaphragm. 
If the switch is required to operate at some fixed 
pressure, from which deviation is not desired, the 
adjusting knob and adjusting pointer are dispensed 
with, and the cam is locked in the required position. 
When the position of the switch is thus fixed, the 





4 


[ 














FiG. 38—-GAUGE TESTER-—SALTER 


small setting dial through which the knob projects 
is replaced by a plate on which is stated the operat- 
ing pressure at which the switch is set to operate. 
The pressure gauge pointer is operated from an 
entirely separate Bourdon tube movement, thereby 
indicating at once the pressure in the system. 

Applications of the gauge which suggest them- 
selves are for controlling motors on pumping plants 
when the pressure or water level reaches a pre- 
determined value, in the case of small motors 
directly or in large plants through a relay, and for 
sounding warning signals when pressures rise ot! 
fall above or below danger points. 

Equipment for testing pressure gauges, either 








Fic. 39—GAUGE TESTER DISMANTLED-—SALTER 


against a master gauge or by means of weights 
directly, is shown on the stand. The apparatus 
assembled for deadweight tests is illustrated in 
Fig. 38. As will be seen from the engravings, 
the equipment is portable and housed in a polished 
wooden carrying case. The particular apparatus 
on view is suitable for testing pressures from 4 lb. 
up to 2000 Ib. per square inch. It consists of a 
pump operated by a hand wheel, which applies 
pressure to a system filled with fluid, connected 
by piping to two branches. To the branch at the 
rear of the apparatus is connected either a master 
gauge oF the pressure gauge to be tested. Ifa master 











size. The switch is designed:to handle 1} kW up 


gauge is used its indications can be checked against 
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the readings of any gauge connected with the front 
branch. If, as is shown in Fig. 38, the gauge to 
be tested is mounted on the rear branch, it is 
necessary to mount a special spindle in a hole 
drilled in the gunmetal coupling forming the front 
branch. This spindle is a very good fit in the hole, 
so that leakage of fluid is avoided, but at the same 
time it is free to revolve. Deadweights can be 
mounted on the spindle on a row of steel balls. 
These weights are arranged to give direct pressure 
readings so soon as the pressure inside the apparatus 
lifts the spindle. During the time in which readings 
are taken the weights are revolved, thus avoiding 
frictional effects. The various components when 
dismantled fit in the bottom of the case, as shown 
in Fig. 39, so that the apparatus can be readily 
carried about. 


[vor PowkrR SPECIALTY Company, Ltp. 


Interesting exhibits on the stand of the Ivor 
Power Specialty Company, Ltd., of Ivor Works, 


King’s Langley, Herts, include a new design of 


soot blower, arranged for electrical operation from 
the boiler control panel or manual remote control. 
As shown in the accompanying drawing, Fig. 40, 
when arranged for electrical operation the normal 
hand-operating mechanism is replaced by a small 
combined electric motor and reduction gear unit, 
one of these units being fitted to each blower. 
The power from the motor is taken through a train 
of gearing to the spur wheel A, which runs on the 
external element B, and engages with a keyway in 
this element through the medium of a sliding key C. 
The external element B is, of course, also free to 
slide in the wheel. Rigidly attached to the external 
element is an adjusting screw D provided with a 
square thread engaging with a similar thread on an 
internal element E. 

At. the beginning of the soot-blowing cperation, 
the nut D is at the right-hand end of the internal 
element. As soon as the motor is switched on the 
nut begins to rotate on the internal element until 
the non-return seatings F and G meet, whereafter 
the internal and external elements turn together. 
Continued rotation causes the cam H, which is 
secured to the right-hand end of the internal 


element E, to operate the valve at the beginning of 


the angle of blow. The arrangement is such that 
the first movement lifts only a pilot valve J, thereby 
exhausting steam from the back of a main valve K, 
which is then readily opened with a further move- 
ment. Immediately the angle of blow, governed 
by the length of the cam path, is passed, the valves 
are closed by the pressure of a spring behind the 
pilot valve, closing pressure being also applied by 
leakage of steam acting at the back of the main 
valve. 

Continued rotation of the blower in the same 
direction results in the valve being opened a pre- 
determined number of times, after which reversal 
of direction of rotation causes the external element 
B to be returned to the withdrawn position. During 
the reverse motion the internal element does not 
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allowed to pass through to the blower-operating 
mechanism. It will be observed that the packing 
rings form a steam-tight joint between the leak-off 
chamber and ball races taking the thrust of the 
internal element. 

All the working parts of the valve are made 
from stainless materials, and the valve body is made 
of mild steel turned from the solid. 

As shown at the Fair, the motor-operated unit 
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Fic. 41—LA MONT WASTE HEAT BOILER—IVOR 
is arranged to give automatic operation from a 


control panel, which can be mounted in any con- 
venient position. Push-buttons on the panel can 


be arranged so that, on depressing the “ start ” 
button, the blowers begin to act and operate in 
sequence without manual control until all the 
blowers have completed their cycle, after which a 





There may also be provided a 


warning is given. 
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in the same plane and the steam blast does not 
impinge upon the wall or tubes in the immediate 
vicinity of the nozzle. (c) In the event of valve 
failure a new valve head can be quickly fitted by 
removing four bolts. (d) All the blower parts can 
be removed whilst the boiler is on load by with- 
drawal through the end of the casing tube N, upon 
removal of the four set screws O. 

A large proportion of the heat in the exhaust 
gases of an oil engine can be recovered provided 
certain conditions are fulfilled. The temperature 
of the gases is much lower than the temperature of 
the combustion gases passing through an ordinary 
boiler, and consequently the rate of heat transfer 
is low and the gases must be kept in contact with 
the heating surfaces longer than is usual with 
furnace gases. On the other hand, the velocity 
and turbulence of engine exhaust gases is higher, 
enhancing the rate of heat transfer. Velocity and 
turbulence should be maintained right through 
the boiler; therefore comparatively narrow gas 
passages are necessary and consequently a waste 
heat boiler should be long and narrow. 

It is claimed that the La Mont waste heat boiler, 
of which we show the arrangement in Fig. 41, 
fulfils the above conditions. This product is also 
manufactured by the firm, and an example is on 
view. The heating surface is in the form of tubes 
placed transversely to the direction of gas flow. 
Through these tubes water from a conveniently 
placed drum is circulated by means of a small 
centrifugal pump. The amount so circulated is 
considerably in excess of the amount evaporated, 
and consequently the discharge from the tubes 
is a mixture of steam and water. This mixture 
is led back to the steam space of the drum, where 
the steam is separated and the water recirculated. 
By reason of the forced circulation a series of long 
tubes in coil formation can be used, with relatively 
few joints connecting them to headers. 

In cases where an auxiliary boiler already exists, 
it may be used as a receiver to which to connect 
the La Mont circulation system, thereby eliminat- 
ing a separate drum. It is of no importance 
whether the existing drum is below or above the 
waste heat boiler, as the circulating pump delivers 
the steam and water mixture to the receiver, where 
separation takes place. Pressure and water level 
gauges on the waste heat boiler in this case are 
not required. 

In practice, the La Mont waste heat boiler con- 
sists of an enlargement of the exhaust pipe, suitably 
lagged and containing coiled flat spirals of one, two, 
or more layers per tube. Successive layers are 
arranged so that the tubes present a staggered 
formation to the gases, thus ensuring that turbul- 
ence shall be maintained. As shown in the drawing, 
the distributing and collecting headers are arranged 
at the side. They can be placed in any position 
round the circumference to suit the circulating pipe 
connections. 

The temperature of the gases passing through the 
boiler seldom exceeds 900 deg. Fah., which is not 
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Fic. 40—ELECTRICALLY’ OPERATED SOOT BLOWER—IVOR 


rotate, because, although one end of the cam face 
is provided with a ramp to facilitate opening the 
valve, the opposite end is finished with a square 
face, which acts as a stop. The resistance of the 
gland also assists to prevent reverse rotation. 
Except during the angle of biow the operating 
parts of the blower are entirely cut off from the 
steam supply, for the soot blower valve is placed 
between the steam supply and the blower-operating 
mechanism. Of special note is the leak-off chamber 
L, which takes care of any slight leakage past the 
first stage of packing rings M. Leakage at this point 
is led away to the drain system, instead of being 





mimic diagram, whereby it can at once be seen 
which blower is working, and therefore how far the 
blowing operation has proceeded. 

The main advantages of this design of blower can 
be summarised as follows :—(a) Any number of 
blows, or in the case of the electrically operated 
blower, any predetermined number of blows, can 
be given when the blower is in its working position, 
it being unnecessary to return the blower to the 
starting position for each blow. Thus the time 
required for operation is considerably reduced. 
(6) Blowing does not begin until the nozzle is in the 





fully operative position, therefore blowing is always 


hot enough to damage the metal. Therefore when 
no steam is required the boiler can be left dry, and 
the gases still passed through it without damage. 


Donovan EtectricaL Company, Lrp. 


Two new products are shown by the Donovan 
Electrical Company, Ltd., of Safuse Works, 
Northcote Road, Stechford, Birmingham. One is 
a 2 H.P. direct switching automatic contactor 
starter in a dustproof case, complying with 
B.S.8. 587 for frequent duty. The other is a com- 
pact 100-ampere ‘‘ Scrutact ” fuse board (Fig. 42), 
employing 25,000 kVA cartridge fuses. Measuring 
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5fin. high by 4§in. wide by 5{in. deep, the starter 
is proof against reasonable vibration and is suitable 
for use on machine tools. The starter is available 
for use with a thermostat or float switch or with any 
other two or three-wire control device. Starting 
and stopping may also be effected with the push 
buttons provided in the lid. The circuit is opened by 
gravity without the aid of springs. Although the 
outside dimensions of the starter are small, ample 
air clearances are given. For three-phase working 
there are three hand reset “ solder film ” overload 
devices, which allow heavy starting loads to be 
taken, but give protection against small overloads 
if applied continuously. 

The development of the firm’s new 100-ampere 
“ Scrutact ” fuse has made it possible to produce a 
six-way 100-ampere triple-pole ironclad fuse board, 
with ample room for wiring, enclosed in a case 
measuring 22}in. high, 214in. wide, and 8in. deep. 

















Fic. 42—FUSE BOARD—DONOVAN 


Examples of ‘‘ Scrutact ” fuses up to 800 amperes 
are shown, all employing rigid base contacts, 
which, it is claimed, do not distort if overheated. 
The cartridges can be replaced instantaneously 
without the use of tools. 

A large open type distribution feeder panel, 
using 500-ampere “ Scrutact ” fuses, is also shown. 
Among other exhibits are crane trolley wire safety 
switches. They are arranged so that the switch 
has its key trapped in the switch and can only be 
removed when the switch is earthing the trolley 
wire. When the key is removed the trolley wires 
cannot be disconnected from earth. To ensure 
safety all a man has to do when working on the 
wires is to keep the key in his possession. An over- 
head bus-bar runway and collector trolley exhibited 
is for supplying portable electric tools without 
long lengths of trailing flexible cables. The gear is 
known as the “ Runtact” power duct and the 
brush carriage runs along the bus-bars over the 
work. Made in 8ft. lengths, the runway is con- 
nected to form a system several hundred feet long. 
For such systems and other trolley wires the safety 
switch mentioned above is employed. Examples 
of almost every type of manual and automatic 
A.C. and D.C. control gear up to 50 H.P. are shown, 
including a particularly compact and robust 
counter E.M.F. starter. 

(To be continued) 








DINNER OF THE JUNIOR INSTITUTION OF ENGINEERS.— 
A large party of guests and members was present at the 
annual dinner of the Junior Institution of Engineers at 
the Princes’ Galleries in London on Friday, February 
24th. When proposing the toast of “‘ The Institution,” 
Sir Clement D. M. Hindley congratulated it upon the 
celebrated members of the profession who had occupied 
the presidential chair, and upon securing Sir Charles 
Bressey for the office this year. He pointed out that the 
keynote of the success of the Institution was the mutual 
assistance invariably given, and the fact that service was 
placed before status. In his response, Mr. L. M. Jockel, 
the Chairman of the Institution, spoke of the strength of 
the Institution, and pointed out that it was complementary 
to the greater institutions of the engineering profession. 
He said that although Sir Charles had not long been Pre- 
sident, he had already done good work in the interests of 
the ‘‘ Juniors.”” The toast of ‘‘ The Ministry of Trans- 
port’ was proposed by Sir Charles Bressey who said 
that the nineteen years he had spent in the Ministry were 
amongst the happiest of his career. The staff of the 
Ministry was always in close co-operation with the national 
leaders and the professional institutions would do well to 
follow the same course. In his concluding remarks he 
pointed out that transport covered more branches of 
engineering than any other industry. The response to this 
toast was made by Captain Austin Hudson, and a summary 
of his speech is given on page 267. Following Captain 
Hudson, Dr. H. Chatley proposed the toast of ‘‘ The Guests.” 


THE INSTITUTION 


T an extra general meeting of the Institution of 
Mechanical Engineers, held in London on Friday, 
February 24th, Dr. Adolf Meyer presented a paper, 
entitled The Combustion Gas Turbine: Its History, 
Development, and Prospects.” The main portion of 
this paper is reprinted on another page of this issue. 
Opening the discussion, Dr. D. M. Smith, referring 
to Fig. 3, said that the thermal efficiency was shown 
as a function of the upper temperature limit and of 
the product of the compressor efficiency and the 
turbine efficiency. That would suggest that equal 
benefit could be obtained by improving the turbine 
efficiency and by improving the compressor effi- 
ciency ; but personally he would have expected that 
the benefit of improving the turbine efficiency would 
be rather greater, because more work was done in the 
turbine than was absorbed by the compressor. It 
was stated in the paper that 1000 deg. Fah. was the 
highest temperature which could be considered safe 
with uncooled blades. The author mentioned that 
numerous inventors had taken out many patents 
connected with gas turbines, and that a very large 
number of them had been connected with devices 
for cooling the blades. Some of those in recent years 
had been taken out by the author’s firm, and it would 
be interesting to know whether any device for cooling 
the blades could be regarded as a commercial proposi- 
tion, and to what extent the author would expect 
that cooling the blades would enable the temperature 
limit and therefore the efficiency to be raised. 

In all the recent developments of the gas turbine 
to which the author had referred, the compressor 
used had been an axial-flow compressor and not a 
centrifugal compressor. It was obvious from the 
efficiencies mentioned for the axial-flow compressor 
that the centrifugal compressor could not meet the 
required conditions as to efficiency. Was the axial- 
flow compressor also advantageous from the point of 
view of variation of delivery pressure with varying 
flow and from the point of view of capital cost ? The 
figures given by the author showed that the efficiency 
of the compressor was almost exactly the same as the 
efficiency of the turbine. That was a very remarkable 
achievement in axial-flow compressor design, since 
there had been forty years of development behind the 
turbine, and a turbine seemed inherently an easier 
thing to design efficiently than a compressor. The 
figures showing the effect of recuperation between 
the turbine and the compressor were of very great 
interest. The improvement attributable to recupera- 
tion, especially with a temperature limit of about 
1000 deg. Fah., was very remarkable indeed. He 
suspected, however, from the form of the curves in 
those figures that the calculations for the effect of the 
heat exchanger had been made without taking into 
account additional pressure drop which might take 
place-through the heat exchanger and the associated 
piping. He would like to know whether the effect of 
pressure drop would be a serious limitation on the use 
of heat exchangers for such plant. 

For power station work in this country, apart from 
special cases such as bombproof power stations or 
power stations which had to be placed on very limited 
sites, the gas turbine, as described by the author, 
would have no chance of competing with conventional 
steam turbine plant, unless the fuel burned were coal, 
or, alternatively, unless the near relative of the gas 
turbine—the air turbine—were used with a coal- 
burning furnace. 

Mr. H. O. Farmer remarked that in the final part 
of the paper the author gave the efficiency of the 
turbine as 86 per cent. and the efficiency of the com- 
pressor as 83 per cent. That gave an overall efficiency 
of 71-5 per cent., but in other places the author spoke 
of an overall efficiency of 75 per cent., and in one case 
of 76 per cent. It would be interesting to know what 
was the highest efficiency actually attained by the 
turbine in practice. Presumably it depended very 
much upon the size of the turbine, but one might take 
the case of a turbine of 2000 kW to 3000 kW. There 
could be no doubt that Messrs. Brown, Boveri and 
Dr. Meyer deserved congratulation on the way in 
which they had developed the axial compressor, and 
it would be interesting to hear something more about 
the efficiency of the compressor at varying speeds. 
In the paper it was suggested that the unit must run 
at the speed at which the blower gave maximum 
efficiency, but it was afterwards stated that the unit 
could be applied to prime movers where the speed was 
variable—the direct drive locomotive and for marine 
purposes—and he would like to ask how the efficiency 
of the turbine varied with the speed. 

Mr. R. Dowson said that what had impressed him 
most in reading the paper was that with a tempera- 
ture as low as 1000 deg. Fah. it was possible to-day 
to make a_. practical combustion turbine. The 
efficiency was not very great, but the pioneers in 
the work had shown that to-day the combustion 
turbine was no longer a dream, but a practical reality. 
As to commercial success, he feared that the gas 
turbine was rather too likely to lose its efficiency 
through deterioration, in which case the net output 
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author referred to the Houdry 5300-kW turbine 
and its 4400-kW compressor. The net output of 
the plant was only 900 kW. If in practice the 
efficiency of the compressor or turbine fell off, it 
would not take much very seriously to decrease the 
900-kW net output. With regard to cost, to produce 
a 900-kKW turbine it was necessary to build- a 
10,000-kW machine. A 10,000-kKW steam turbine 
would give 10,000-kW effective load, because the 
negative work was negligible; but with the gas 
turbine a 10,000-kW machine was required in order 
to produce 900 kW. He was of opinion that until 
it was possible to work with a higher temperature 
the commercial use of the combustion turbine was 
rather problematical. He had no doubt that the 
temperature of the working substance would be 
increased, and, as the author had shown, quite a 
small increase in temperature helped a great deal 
to widen the difference between the total power 
of the turbine and the power required by the com- 
pressor. There was one point in the historical part 
of the paper to which he would like to refer. After 
referring to the Stolze turbine there was a paragraph 
about the work of Sir Charles Parsons on the axial 
compressor, and, although he knew that the comment 
had been made in good faith, he felt that something 
should be said to show that the axial compressor 
developed by Sir Charles was certainly not abandoned 
because it was a failure. In the years 1900 to 1907, 
Sir Charles was occupied with three major problems— 
the axial compressor, the turbo-alternator, and the 
marine turbine. He found that he-could not possibly 
deal with all three, and, as the axial blower was the least 
tractable and would require a great deal of research, 
that was the one which he decided to drop. That 
was the real reason for the unfortunate abandon- 
ment of the axial-flow compressor at the Parsons 
works. 

Commander W. G. Cowland said he had found 
some difficulty on first reading the paper in deciding 
whether the curves were entirely theoretical or to 
what extent they were based upon actual tests. 
What was meant by the overall efficiency either of 
the compressor or the turbine was, he took it, the 
work done over the adiabatic heat. Comparing 
that with the steam turbine the best figure that he 
could find for the overall efficiency of a steam turbine 
was 78 per cent., but there were reasons why the 
gas turbine was able to attain a better efficiency. 
At any rate the 84 per cent. that the author had 
obtained was very good, and he was inclined to 
doubt whether it was at all likely to be improved 
upon. 

The speaker then exhibited a number of slides 
showing theoretical curves of overall efficiency and 
fuel consumption under various conditions of com- 
pressor efficiency and inlet temperature. Concluding, 
he remarked that the fundamental requirement of a 
turbine was velocity, and any unauthorised pressure 
drop must be avoided most carefully. The good 
effect of a heat interchanger would largely be affected 
by unwanted pressure drops in getting gases round 
corners. The size of a heat interchanger for a 
2000-kW output turbine, with a 5000 square feet 
heat interchanger, was about equal to the cooling 
surface of a condenser for an 8000 H.P. steam turbine. 

Mr. W. M. Selvey said there were three questions 
in the paper—there was the question of the working 
fluid, there was the question of the cycle, and there 
was the question of the apparatus. The author was 
not responsible for the working fluid if he was going 
to make a gas turbine. To a large extent his cycle 
was determined for him by the strength of his 
materials at high temperature. But he had chosen 
his apparatus, and, as previous speakers had said, 
he or his colleagues should be most strongly con- 
gratulated on making an axial-flow compressor with 
85 per cent. efficiency on the adiabatic scale. That 
was a wonderful achievement, and presumably it 
was that which had made the combustion gas turbine 
possible ; because it was always possible with grow- 
ing steam turbine experience to adapt that experience 
to the use of hot air on the expansion side of the cycle. 
It was perfectly clear that the gas turbine, considered 
as a power station unit, could never in ordinary cir- 
cumstances hope to replace the steam turbine. The 
handicap of the cycle was the very large amount of 
negative work which had to be put into the air in order 
to raise it into a position where it could afterwards 
receive heat for the purpose of doing useful work by 
expansion. He wished to make one contribution 
which might help the author. It was on the question 
of blade cooling. He had always thought until 
recently that he had wasted five of the most valuable 
years of his life on the gas turbine. He discovered, 
although he had never been able to place it on a 
philosophical basis, the fact that if one cooled an 
elastic fluid moving at high velocity at high tempera- 
ture, the cooling losses took their first call on the 
kinetic energy. He had tried for years on the basis 
of the molecular theory to find a rational basis for 
that result. It could be discovered by calculation, 








Responses were made by Sir A. Powell and Mr. J. R. Beard, 





might be very much reduced. For example, the 


but he could not understand how it came about. 
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After five years, however, he came to the conclusion 
that that peculiar fact utterly cut out any hope of 
making an efficient cycle by going to really high 
temperatures. 

Mr. A. J. H. Fitt remarked that much had been 
said about blade cooling. That might be necessary, 
but what about all the other parts ? He thought he 
was right in saying that there was not only blading, 
but also casings, and so on, at about the same tem- 
perature. A very interesting article had been pub- 
lished on experience in America on a turbine running 
at about 1000 deg. Fah., and, although on the whole 
it had been satisfactory, there had been a good deal 
of difficulty from distortion, so that blades were not 
the only problem by any means. The author limited 
his air pressure to 20 Ib. to 301b. He did not know 
whether he had tried to improve the situation by 
going higher than that. The author had presumably 
adopted the reaction turbine to obtain maximum 
efficiency, but there was not much difference as 
between reaction and impulse and impulse would 
give an advantage at partial load, because it enabled 
one to nozzle-govern. The Holzwarth machine had 
velocity-compounded wheels, which did not seem the 
way to get high efficiency, and he wondered why that 
make-up had been chosen. The control gear on the 
author’s turbine was interesting. The by-pass valve 
must, he thought, be a definite disadvantage ; if he 
had understood the situation correctly, it roust lead 
to inefficiency at partial loads. 

Mr. I. V. Robinson said that the lowest temperature 
to which the author referred as being useful was 
1000 deg. Fah. That also happened to be the highest 
temperature ever used in a steam turbine, so that the 
author was going to start at the point where he, as 
a steam engineer, would be thinking of stopping. 
There was only one turbine which, to his knowledge, 
was running at 1000 deg. Fah., and that was in 
Detroit, and the, chief engineer of the company 
concerned recently told him that it had run quite 
well at 1000 deg. Fah., but that he regarded it rather 
as a laboratory piece of apparatus which required 
too much watching, and that they were not running 
it at that high temperature now, while for extensions 
to the plant a temperature of 850 deg. Fah. had been 
used. With the material available at present, there- 
fore, the author would have to be careful with his 
1000 deg. Fah., and 1500 deg. Fah., which would 
give a very much better efficiency, seemed at present 
to be quite unattainable. 

It occurred to him that the problem of blading 
material was a matter of interest to three different 
sets of people—the turbine designers, including 
the author and his colleagues who designed the 
turbine; the metallurgists, who supplied the 
material; and the physicists, who supplied the 
designers with the knowledge of the working pro- 
perties of the fluid which they used. All three sets 
must pull their weight if progress was to be made. 
At present he thought that the people who were 
lagging were the metallurgists, and they should be 
spurred on to do better and to provide a material 
which would allow higher temperatures to be used. 
He had also been very struck by the hopefulness 
of the author when speaking of a combined efficiency 
of 90 per cent., which meant something over 95 per 
cent. for each half, which was going a long way 
beyond what any turbine or compressor could 
do. Personally, like earlier speakers, he recognised 
that it was a very great achievement on the author's 
part to produce a compressor with an efficiency of 
85 per cent. There was one other point which he 
would like to mention, although Mr. Dowson had 
referred to it already, and that was the cost of the 
apparatus. When it was considered that the output 
from the gas turbine was the difference of two large 
quantities, it would appear that the cost, particularly 
having regard to the high temperature at which 
a large portion of it worked, must be extremely high. 

Mr. J. P. Chittenden said he had no intention of 
criticising the author’s efficiencies, because he knew 
him fairly well and was sure that his figures were 
correct. He would like to point out, however, that 
the author talked of figures of 17 to 18 per cent. 
turbine overall efficiency as compared, presumably, 
to steam cycle efficiencies of 20 to 25 per cent., or 
possibly more. That 17 or 18 per cent. was obtained 
with oil fuel—or, at least, so he presumed—and if 
the gas turbine run with oil fuel was to compete 
against the steam turbine running with coal, then 
the efficiency of the gas turbine had to be very much 
higher than the efficiency of the steam plant, since 
the difference between the cost of oil and the cost of 
coal had to be taken into account. That raised the 
question of the possibility of running a gas turbine 
with pulverised fuel, and it would be interesting to 
hear the author’s views on that point. If it could 
be done, it would present a great opening for installing 
gas turbines at the pithead, where plenty of cheap 
coal not worth transporting was available, which 
could not be used in many cases with the steam cycle 
because at most of the pitheads there was difficulty 
in obtaining water. 

Squadron-Leader F. Whittle commented on the 
fact that so far not much had been said about the 
gas turbine in relation to aircraft. Personally, 
he regarded that as a most hopeful field for it, for the 
very important reason that as the gas turbine was 
taken up into the air the reduced atmospheric tem- 
perature made possible very much higher efficiencies 





than were possible on the ground. ing that 
the initial ground temperature was 288 deg. Cent. 
absolute, at 35,000ft., which was what was known 
as the beginning of the stratosphere, the air tempera- 
ture would be 218 deg. Cent. For a given rise of 
temperature in the compressor there was a reduction 
of 70 deg., so that the ratio of maximum tempera- 
ture to adiabatic compression temperature was 
substantially larger at 35,000ft. than at the ground. 
Therefore, with efficiencies of turbines and com- 
pressors of the order given by the author, one could 
hope for gas turbine efficiencies of the order of 30 per 
cent. at those very great heights. It was also 
important from the aircraft point of view for the 
reason that the big flying boat had reached a point 
where it was limited in development by its power 
plant. There was nothing at the moment which 
would produce more than 2000 H.P. in one unit, and 
something in the nature of 5000 to 10,000 H.P. power 
units should be produced. There were, as was well 
known, strong arguments in favour of flying at very 
great heights. Those two factors combined meant 
that there was in effect a very strong demand in 
the aeronautical world for efficient gas turbines, 
and perhaps the more widely that demand was known 
the sooner would something useful be obtained to 
fill it. 

Dr. Meyer, in reply, said he would like to discuss 
first the question of efficiency. He showed in Fig. 3 
that with efficiencies of 50 to 55 per cent., nothing 
could be done, and only with efficiencies of the blower 
above 80 was it possible to talk of a gas turbine of 
the combustion type. There was no reason why an 
efficiency of 90 or 94 per cent. should not be obtained 
with a gas turbine and also with a steam turbine. 
If it was possible to obtain 85 per cent. with the axial 
compressor, it must be much easier to obtain 90 per 
cent. with the turbine, because, as was well known, 
the re-heat factor in the one machine was favourable 
and in the other unfavourable. There must always 
be a difference between turbine and compressor, so 
that in his opinion that negative way of proving the 
possibilities of turbine efficiency could be accepted as 
correct. It was therefore, in his opinion, possible 
in the next few years to improve the gas turbine quite 
considerably. 

Deterioration of the blading, to which reference had 
been made, was not to be feared. There were super- 
chargers for Diesel engines which had worked now for 
twelve years continuously—for instance, at sea over 
long periods—and had shown no change whatever. 
They got a fine polish and a fine oxidation, and that 
was about all. It was, of course, desired to go the 
way of least resistance and to tackle first the problems 
where a gas turbine with 17 per cent. efficiency was 
sufficiently efficient. If greater efficiency was 
obtained, it would be possible to deal with other 
problems. 

The question of low inlet temperature had been 
given attention, and it was a very useful fact that a 
gas turbine could give about 25 per cent. more output 
in winter than in summer, because it was in winter 
that power was required for lighting and heating, 
and so on. The relation between net output and the 
power of the turbine and blower had not been stated 
correctly, because it was taken from the turbine for 
the Houdry process, in which a good deal was lost in 
the operation of the chemical cracking process. In 
electricity generating plant the power of the turbine 
was about four times the net output and that of the 
blower about three times, the difference being the net 
output. It had been said that the machine must be 
very costly, but when it was considered that it 
included, so to speak, the boiler-house and the con- 
densing plant, it would be seen that it could be cheaper 
and lighter than a steam plant. 

Several speakers had referred to blade cooling. 
They had tried a method of cooling by renewing the 
boundary layer of the blade, so as not to have to 
cool the whole medium, as was done now, down to 
the temperature of the blade. The blade was a 
hollow, and a little air was allowed to go through, 
so that it went along the blade. In that way they 
were able to replace the boundary layer without cool- 
ing the rest, and, instead of using about four times 
the amount of air which was needed for combustion, 
they needed an addition of only about 4 per cent. 
There were possibilities in that direction, but he did 
not want to talk about what might be done in future, 
but about what could be done to-day. It was amazing 
to see what had been done in the last few years as 
regarded improving the creep resistance of blading 
materials. He hoped that their friends on the steel- 
making side would go on with the improvement for a 
few years longer, and, if the progress continued, he 
would be able if he read another paper on the subject 
to refer to a much bigger range of application of 
the gas turbine than it had to-day. 








EFFICIENCY HAS SOME DISADVANTAGES* 





A WEEK or so ago the train on which I was travelling 
was stuck, temporarily, in the snow of a Mid-West 
blizzard. There was nothing to do but think and look 
out of a window at a white and stormy landscape, 





* By J. H. Van Deventer in The Iron Age, Feb. 16th, 1939. 





and to watch an occasional horse and sleigh making 
progress while we were standing still. 

That naturally led to a train of thought—no pun 
intended—about improvement and efficiency. Here 
was this streamlined example of twentieth century 
engineering stuck fast, while the relic of the “ horse 
and buggy” days was still moving toward its 
destination. 

And, in the evolution of transportation, first came 
the team of oxen and the stone boat. Quite an 
improvement it was when somebody discovered 
wheels and we had the horse and wagon. And then 
steam trains. And then aeroplanes. Each step 
added its quota to speed, comfort and efficiency. 
Quite a way from the oxen’s two miles an hour to the 
aeroplane’s 200. 

But let a blizzard come along and what happens ? 
Operativity seems to run in reverse order to evolution. 
If the storm is severe enough, down come the aero- 
planes, while the trains are still running. Some more 
storm intensity and the trains stop, but the horse and 
wagon equivalents still move. More yet and even they 
may stop, but you can probably thumb a ride vid 
ox team and sled. 

So it is at times with refinement in industrial 
equipment. Break a roll on one stand of a continuous 
mill and you shut down the whole mill for atime. Let 
something get out of order with an assembly con- 
veyor line and you will have several hundred people 
idle. The greater the refinement and intricacy of 
mechanical organisation, the more the trouble when 
conditions become abnormal and the unexpected 
happens. 

In industrial engineering we weigh these things 
and choose refinement in spite of its drawbacks 
because of its efficiency. But we do this only because 
we have skilled maintenance forces ready and able 
to repair a breakdown. If we did not have them, 
industry could not afford this highly organised 
mechanical efficiency. It would be too hazardous. 

So, too, in government. Perhaps we must admit 
that the streamlined, modernised, totalitarian autoc- 
cracies are more efficient than our old-fashioned horse 
and buggy constitutional democracy. But boy, 
oh boy! None of them have a repair gang. And what 
will happen to them in case of a cobble ? 








SIXTY YEARS AGO 





ARMS AND THE ZuLU WAR 


In a leading article in our issue of February 28th, 
1879, we debated the question whether the arms pro- 
vided for our troops operating in South Africa were 
the best that could be used in the warfare in which 
they were engaged. The subject was highly topical. 
At the beginning of the year Sir Bartle Frere, the 
Governor of Natal, supported in a lukewarm manner 
by the Home Government, had embarked upon a 
course designed to impose order by force of arms on 
Cetewayo and his turbulent Zulus. Scarcely had the 
campaign begun when disaster overtook the 24th 
Regiment at Isandhiwana. Receipt of the news of 
that catastrophe to a section of our forces directed 
public attention to the nature of bush warfare and 
induced us to discuss the pattern of the technical 
equipment best adapted for it. The remarks we had 
to make on this subject are of interest to-day in so 
far as they seem to take us back into an era of warfare 
much more remote than sixty years ago. For the 
infantry, we said, breech loading rifles were un- 
doubtedly most valuable, and in that respect we 
praised the Martini-Henry rifle as a most efficient arm. 
For the cavalry the carbine might be useful, but at 
close quarters, in the hands of a trained man, there 
could be no doubt that the lance was the most 
formidable weapon that existed. The artillery was 
armed with 9-pounder and 7-pounder guns, and one 
or two “ Gatling-mitrailleuses.” We had a poor 
opinion of the 7-pounder. It had little power and 
range, and no great accuracy, and on a full-sized 
wheeled carriage looked insignificant. We expected 
best results from the 9-pounder. As for the Gatling 
gun, it was reported to have found favour, and to 
have been used by Colonel Pearson with great effect. 
Nevertheless, we contended that its special use was 
for the defence of breeches, bridges, and the like, 
rather than for firing against troops in open forma- 
tion and hugging the cover afforded by broken ground 
and scrub. It fired the same ammunition as the 
Martini-Henry, and had no advantage in range. We 
therefore held that it would be foolish to contemplate 
its use for a purpose which a single marksman would 
better fulfil. Concluding, we felt that we ought to 
congratulate ourselves that the Zulus had failed to 
carry out a stratagem which might have been adopted 
with terrible success. For some hours they had had 
in their possession the bodies of over 300 men of the 
24th Regiment, together with their colours and other 
equipment. They might, we said, have dressed them- 
selves in the uniforms of the fallen men, and, simulat- 
ing the appearance of the regiment with its native 
levies, have drawn Colonel Wood’s force into an 


ambuscade. 
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Rail and Road 


Roab AccipenT Retorns.—The returns of the Ministry 
of Transport show that 486 persons were killed and 15,170 
injured on the roads of this country during January. 


Rartway Rates TrrBunau.—It is announced that the 
Minister of Transport has appointed Mr. D. G. M. Bernard 
to be an additional member of the Railway Rates Tribunal, 
in place of Sir Hardman Lever, who has resigned. 


ProroseD New Roaps mw Inp1a.—In presenting his 
budget, the Premier and Finance Minister of the United 
Provinces stated that 25,000 miles of new roads were to be 
constructed by the Government at an estimated cost of 
1} million pounds. 

L.M.8. Cottiston.—On the afternoon of Wednesday, 
February 22nd, two passenger trains on the London, 
Midland and Scottish Railway collided at Stobcross 
Junction, Glasgow, at the mouth of the tunnel adjoining 
the station, One man was killed and thirty-five passengers 
were injured. 

A Grorcr STeraenson Memoriat.—The great loco- 
motive pioneer, George Stephenson, lies buried in Holy 
Trinity Church, Chesterfield, Derbyshire, beneath a plain 
stone slab marked ‘‘ G. 8.” An appeal has been | hed 


Miscellanea 





Mysore Hypro-ELECTRIO Projecr Brcun.—The 
foundation stone of the Gersoppa hydro-electric project 
at Jog Falls has been laid by the Maharajah of Mysore. 
The project is to be carried out in four stages, each of 
24,000 H.P. The first stage, just begun, will cost about 
Rs. 150 lakhs, and will complete the grid for the State, 
the other two sources of power being the Sivasamudram 
station and the Shimsapura station, now nearing com- 
pletion. 

Tue Large Mr. W. E. Mavpams.—We regret to have 
to announce the death on February 2lst, at the age of 
fifty-five, of Mr. William Edward Maddams, manager of 
the Government and Railways Department of the General 
Electric Company, Ltd. Mr. joined the com- 
pany in 1899, and during his forty years’ service he 
acquired a wealth of electrical experience and a wide circle 
of friends in the industry, by. whom he will be greatly 
missed. 


Lirtinc Tackte.—The Rope, Twine and Net Manu- 
facturers’ Federation has issued a booklet containing a 
schedule and code of practice to assist users of lifting tackle 
to comply with the provisions of the Factories Act, 1937, 





by the Rev. E. W. Platt, vicar of the church, for funds to 
raise a worthy permanent memorial in the church. Certain 
institutions, including the Institution of Mechanical 
Engineers and the Stephenson Locomotive Society, are 
pede in the collection of subscriptions towards the 
memorial, 


ProposeD Highway System in Sourn America.—At 
a meeting in Santiago, Chile, the third Pan-American 
Highway Congress approved in principle a scheme for 
co-operative financing of a continental system of high- 
ways. It was arranged that a special conference of tech- 
nical delegates will meet at Panama within six months to 
report on the best routes for a Pan-American system of 
trunk highways, particularly at frontier crossings. This 
conference will also draw up general specifications for the 
design of the roads. 


Leve. Crossincs anD Toit Brivces.—Replying to a 
question in the House of Commons on February 22nd, the 
Minister of Transport said that there are eighty-two 
railway level crossings on trunk roads in this country and 
thirty colliery crossings. The three toll bridges on the 
trunk roads were the i Bridge, the Conway ee 
and the Selby Bridge. He went on to say that the Sel 
Bridge will cease to be on a trunk road when the new 
by-pass is completed, and proposals in relation to Conway 
Bridge are under consideration. Replying to a question 
some days before, the Minister said that since April, 1934, 
grants totalling £1,147,555 have been made towards the 
eliminating or avoiding of thirty-three level crossings. 


THe Nracara Bripce.—The International Railway 
Corporation of Buffalo has instituted suit in the United 
States District Court at Washington to compel the Secretary 
of War to approve the railway corporation’s plan to rebuild 
its Falls View Bridge, wrecked in January, 1938, by ice 
in the Niagara River. The railway company contends 
that its authorisation to build the original bridge, obtained 
from the State of New York and the Government of Canada 
prior to the of the Rivers and Harbours Act of 
1899, gives it the right to rebuild. At the same time, the 
Niagara Falls Bridge Commission, created last spring by 
Congress, is continuing with its own plans to build a 
publicly owned bridge, across the Niagara River. A 
contract for test borings has been placed. 


Powerrut GERMAN Express Locomorive.—The 
German State Railways has recently taken delivery of the 
first of two powerful 4—8-4 streamlined express passenger 
locomotives being built by Fried. Krupp A.G. According 
to particulars of the engine given in the Railway Gazette, 
it has three cylinders, 20}in. diameter by 28}in. stroke, 
and the boiler working pressure is 284 lb. per square inch. 
The coupled wheels are 6ft. 6Zin. diameter, and the rigid 
wheel base 22ft. lfin. long. With a total evaporative 
heating surface of 3109-6 square feet, the combined 
total heating surface is 4535-3 square feet, the grate area 
being 54-2 square feet. In full working order the engine 
weighs 141} tons, and has a tractive effort of 54,830 Ib. 
at 85 per cent. boiler pressure. Its maximum speed is 
said to be 87 miles an hour. 


Tue SoutHERN Rattway AnD THE “ Rusx” Hovur.— 
At the sixteenth annual general meeting of the Southern 
Railway Company, Mr. R. Holland Martin gave some 
interesting figures with regard to the passenger “ rush ” 
hour. He said that during the twenty-four hours of the 
six working days the company’s southern terminal stations 
in London are entered by 2545 trains containing 371,000 
passengers. In the three hours, 7 a.m. to 10 a.m., 540 
trains enter with 243,000 passengers. He went on to say 
that if the traffic in these three hours alone were more 
evenly so out there would be 148 spare seats in every 
train. . Holland Martin had previously pointed out 
that platforms are now being made between 700ft. and 
800ft. long, and that by the use of steel and welding a few 
inches had been added to the width of third-class coaches 
on certain urban stock, so that six people can be accom- 
modated on each seat instead of five. 

val 


Tue LiverPoot anp Hurt Trunk Roap.—Appro 
has been given by the Ministry of Transport for the con- 
struction of the Leeds and Selby section of the Liverpool, 
Preston, Leeds, Selby, and Hull trunk road, at a cost 
of half a million pounds. The total length of new road 
will be 4-64 miles. The scheme, which begins at the Leeds 
city boundary and extends to the start of the proposed 
Selby by-pass, provides for double carriageways, 22ft. wide 
where the alterations are to be made. In these new sections 
there will be a 20ft. wide central strip and cycle paths and 
footpaths, the total road width with double carriageways 
being 120ft. The West Garforth diversion will necessitate 
a new bridge 104ft. wide being built over the Leeds and 
Castleford railway. The improvements will not only 
facilitate traffic between Leeds and Selby, but as part of 
the coast-to-coast trunk road will greatly help to speed up 
transport between Liverpool, the West Riding, and 
Hull. 





shall be uniformity in the trade when calculating the safe 
working load of fibre ropes. It may be obtained for 9d. 
net from the offices of the federation at Bush House, 
Aldwych, London, W.C.2. 

Coat Propuction.—During the last quarter.of 1938 
the quantity of saleable coal raised in this country totalled 
58-8 million tons, as compared with 52-4 million tons in 
the corresponding quarter of 1937. The average number of 
wage earners was 774,600, and the average time worked 
was. just under 64 days. Coal output per man shift was 
estimated to have been 23} cwt. In mines under the Coal 
Mines Act, 1911, there were 188 persons killed and 811 
injured in reportable accidents. 

Post Orrick Enonvesrs’ Waces.—Agreement has 
been reached between the Postmaster-General and the 
Post Office Engineering Union on the question of the 
Union’s claim for higher wages for the main rank and file 
grades of the Post Office engineering department. The 
majority of the men will receive increases back-dated to 
October Ist, 1938, but details of the terms of assimilation 
to the new scales are still the subject of discussion with 
the union. The number of men affected is about 38,000, 


'Y | and the estimated cost, including pension liability, of the 


increases, when fully operative, will be about £520,000. 
The question of the rates of pay of the remaining rank 
and file grades in the engineering department and of the 
stores department grades, for whom the union have also 
claimed increases is still under consideration. 

Tue CryPToGRAPHER.—A cipher machine, known as 
the “‘ Cryptographer,” which is capable of producing so 
many combinations that their number must be written with 
100 noughts, and which does not weigh more than 2} kilos., 
has recently been put on the market by a Swedish inventor, 
Boris Hagelin, of Stockholm. In ciphering messages the 
text is automatically converted into a number of values, 
which in their turn are changed through a system of 
mathematical operations. The recipient of the message, 
knowing the cipher key, adjusts his machine correctly and 
dials the letter combination received. The message then 
appears on the paper strip in his machine, printed in clear 
text with letter spacing. The Hagelin “ Cryptographer ” 
measures about 20cm. by 10cm. by 10cm. For more 
comprehensive cipher operations. a larger, electrically 
driven machine fitted with an ordinary typewriter key- 
board is manufactured. 

Brrumrvous _Roap MarTertiats.—A survey of the 
literature on the mechanical testing of bituminous road 
materials has been prepared by Dr. T. Lonsdale, and 
issued as a special report of the ment of Scientific 
and Industrial Research and the Ministry of rt. 
It is a critical study of the various tests on bituminous 
materials which have been proposed. and adopted in 
different connections. The results of the survey are con- 
cisely presented, and the tests are classified into four main 
groups—those involving plastic properties, those involv- 
ing elastic properties, miscellaneous tests, and. service 
tests. Each is briefly described and critically discussed. 
It is shown that no widely accepted tests exist which are 
applicable to more than a very limited range of materials, 


and that those which have been used do not give a value | gross 


for the material which can be regarded as a definite physical 
constant. Although the tests might serve the purpose of 
control in manufacture or acceptance over a limited range, 
they are stated to be inadmissible as general tests or as 
giving comparative data over the whole field of bituminous 
surfacings. 


Tar Bessemer Goip .Mrepau.—The Council of the 
Tron and Steel Institute has decided to award the Bessemer 
Gold Medal to Mr. James Henderson. The Bessemer 
Medal was founded by Sir Henry Bessemer, and is awarded 
annually for distinguished merit in promoting the technical 
and metallurgical development of the iron and steel 
industry. It is the highest honour which the Institute 
can give. Mr. Henderson was for forty-five years asso- 
ciated with the technica] development. of the Frodingham 
Iron and Steel Company, 1 
and held all positions from chief metallurgist to managing 
director. During that period the works became associated 
with such important developments as the introduction 
of the Talbot direct metal process, thé use of blast-furnace 
gas in blowing and power engines, and the installation of 
modern plate mills. Mr. Henderson is now deputy 
chairman of the renamed Appleby-Frodingham Steel 
Company, Ltd., and a director of the United Steel Com- 
panies, Ltd.; he is Past-President of the British Iron and 
Steel Federation and of the Lincolnshire Iron and Steel 
Institute ; a former Chairman of the Lincolnshire Iron- 
masters’ Association and of the Iron and Steel Industrial 
Research Council; a Member of Council and Hon. 
Treasurer of the Iron and Steel Institute. He is one of 
the only two Englishmen whose services to the industry 
have been recognised by nomination to honorary member- 
ship of the Verein deutscher Eisenhiittenleute. 


23. The book has been prepared so that there | 


, Ltd., in North Lincolnshire, | Dage 





Air and Water 


ProposED GERMAN LinEeRS.—In the course of a recent 
address in Berlin the German Minister of Communications 
said that when Germany continues her bid for the Blue 
Riband of the Atlantic, it will be resumed with ships 
replacing the ‘‘ Bremen” and “ Europa.” 


Arrways in Sours Arrica.—In reply to a question in 
the House of Assembly, a spokesman for the South African 
Government stated that the annual cost of the Imperial 
Airways service to the Union Government was £98,000, 
of which £78,000 was for services rendered. 


New Durce Warsuies.—Orders have been placed with 
the Rotterdam Dry Dock and Wilton Shipyards by the 
Dutch Government for two new 8300-ton cruisers to replace 
the ‘‘ Java” and the “ Sumatra.”’ The new-ships-will be 
capable of a speed of 33 knots, and carry ten 6in. guns 
mounted in two triple and two double turrets. 


Areorart Carriers.—According to the Navy Estimates 
published last Tuesday, this country is ahead of all others 
in having six aircraft carriers either building or projected, 
more than any other Naval Power. Expenditure on the 
Fleet Air Arm is to amount to £11,750,000, a sum more 
than twice as great as last year’s. 

Tae Quvarter’s Wreck Rervurns.—The Lloyd’s 
Register wreck returns for the quarter ending September 
30th, 1938, show that in consequence of casualty or stress 
of weather there were fifty vessels, ting 61,595 
tons gross, totally lost. Of these ships, nine, of 14,900 tons 
gross, were British owned. The gross reduction in the 
mercantile marine of the world from all causes was 122 
ships, aggregating 212,184 tons, of which nine, of 5655 
tons, were sailing vessels and barges of over 100 tons gross. 


Tue Dock anp Harsour AUTHORITIES’ ASSOCIATION.— 
At the annual meeting of the Dock and Harbour Autho- 
rities’ Association, it was announced that there are now 
fifty-five members of the Association. Lord Ritchie of 
Dundee, Chairman of the Port of London Authority, 
was elected President of the Association for the ensuing 
year. The four Vice-Presidents: Mr. W. F. Robertson, 
Sir Ernest Herdman, Sir Frederick J. West, and Sir 
Alfred Read, were re-elected, and Sir Richard Holt was 
elected a Vice-President in place of Lord Ritchie. Lieut.- 
Colonel J. T. C. Moore-Brabazon was re-elected Parlia- 
mentary Chairman of the Association. 


Riveway Armport Exrensions.—Reports have been 
submitted to the Manchester City Council by its Airport 
and Finance Committees with regard to the Air Ministry’s 
request to establish a training school and squadron at 
Ringway Airport. The use of the airport by the Air 
Ministry will entail the erection of hangars, offices, ancillary 
buildings, and other works, and it is proposed that such 
buildings shall be so designed and erected as to be of use 
for civil purposes if and when the Air Ministry ceases to 
use the airport. It is proposed therefore that the Corpora- 
tion shall erect the n buildings and that the Air 
Ministry shall take a lease of the accommodation required 
by it. The estimated cost of the new works is over 
£284,000. 

Internat Aim Srrvices.—Amongst the licences to 
operate internal services granted by the Air Transport 
Licensing Authority to the Great Western and Southern 
Railway Air Lines, Ltd., in which are included Channel 
Air Ferries, Ltd., are the following :—Five years’ licence 
for service between Shoreham and Manchester, with 
landings at Ryde, Southampton, Bristol, and Birmingham, 
and service between Shoreham and Bristol, with landings 
at Ryde and Bournemouth; three years’ licence during 
summer months only to operate a service between Bristol 
and Land’s End, with landings at Exeter and Plymouth ; 
seven years’ licence to operate a service between Penzance 
and the Scilly Islands, and one between Heston and Ryde, 
with landings at Croydon during the summer months ; and 
a five years’ licence to operate a service between Shoreham 
and Bournemouth, with landings at Ryde. 

Dective iy Unrrep Kinepom Sarprine.—The annual 
report of the Chamber of Shipping of the United Kingdom 
states that a comparison of United Kingdom and foreign 
tonnage shows a serious decline in the relative position of 
this country. Foreign steam and motor tonnage has 
increased since 1914 by 21-3 million gross tons from 24-9 
to 46-2 million gross tons, while the United Kingdom has 
fallen by 1-2 million gross tons from 18-9 to 17-7 million 
tons. British Dominion tonnage has increased 
by 1-4 million gross tons to 3 million gross tons. An 
analysis of British Dominion and Colonial tonnage 
in 1938 indicates- that a large proportion is required 
for local needs and that only a fraction of the ships 
concerned is available for general trading purposes. 
Foreign tonnage has increased by 85 per cent. British 
Empire tonnage has remained practically static. As 
a result the United Kingdom has to-day only 26-4 per 
cent. of the world’s tonnage, as against 41-6 per cent. 
in 1914. 

New Hicu-spzep Navat Launcues,—A demonstra- 
tion of some of the latest types of high-speed motor 
launches, built by John I. Thornycroft and Co., Ltd., at 
Hampton-on-Thames, for the Royal Navy, was carried out 
recently on the Thames alongside the Ford jetty at 
nham. ‘These launches are carried on destroyers 
and the larger warships for use as general fast service 
tenders. The boats, of 25ft. in length with a beam of 7ft., 
are built of double skin mahogany planking on sawn 
timbers and intermediate steamed and bent timbers, the 
hull construction enabling the craft to withstand a con- 
siderable amount of strain and hard usage. Each boat is 
driven by a Thornycroft marine converted Ford V-8 engine 
of 65 H.P., and has a speed of about 20 knots. Accom- 
modation is provided for the officers in the forward cabin 
and in the aft cabin for the crew. A hinged hatch at the 
forward end of the officer’s cabin allows communication 
with the helmsman, whose cockpit forward is equipped 
with a tip-up seat, and the engine controls and reverse 
gear are close at hand to the steering wheel. Ease of 
handling and acceleration are features of these craft, of 
which similar types are being supplied to foreign govern- 
ments. 
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Pencil Portrait No. 19 


With this week’s issue we present a Pencil Portrait 
of Sir William Reavell, Founder and Managing 
Director of Reavell and Co., Ltd., Ipswich. For many 
years he has been actively associated with the work of 
the British Engineers’ Association, and served as its 
President from 1930 to 1936. Sir William is also a 
Past-President of the Institution of Mechanical Engi- 
neers and of the Institution of Engineers-in-Charge, and 
a Member of the Institution of Naval Architects. 








THE COMBUSTION GAS TURBINE 


From the end of the eighteenth century onwards 
successive generations of engineers sought means 
by which the powers of steam and gas could be 
utilised directly in rotational machines. Success 
has crowned their efforts so far as steam is con- 
cerned. But except as an auxiliary to the oil 
engine when making use of the exhaust gases and 
in certain other very limited and specialised fields, 
the construction of a practicable gas turbine has 
eluded them. Since the successful development of 
the steam turbine, consideration of the gas turbine 
has been intensified, and much experimental work 
has been done, mainly on the Continent, and much 
has been thought and written for and against the 
device. - Yet the machine has remained the 
Cinderella of the rotary family. Last Friday, 
February 24th, the subject was discussed at the 
Institution of Mechanical Engineers, when Dr. 





Adolf Meyer, who has been closely associated with 
all the latest developments and responsible for the 
design of certain machines now in use, read a paper 
on the history, developments, and prospects of 
the combustion gas turbine, abstracts from which 
are reprinted on another page. Though, despite 
Dr. Meyer’s optimism, the majority of those who 
attended the meeting probably went away unim- 
pressed by the present prospects of the machine, 
we think it is good that its progress should in this 
way be placed from time to time on record. 

Any competent engineer given data such as 
appears in the paper can construct curves to show 
the effects of altering temperatures, pressure ratios, 
and other variables, and determine by that means 

the various technical factors that are likely to 
influence the design of a machine for any par- 


“| ticular purpose. We do not therefore intend to 


enter upon figures. But there are certain matters 
in connection with gas turbines which may perhaps 
bear further emphasis. Dr. Meyer, like all who 
believe it worth while to attempt the development 
of a new or a backward device, is hound to be 
optimistic. But he is far too skilled an engineer 
to allow the soundness of his judgment to be 
appreciably swayed by his enthusiasm. Conse- 
quently, it can be accepted that it is not beyond 
the powers of engineers, even at the present day, 
to make reality of the various hypotheticalexamples 
of the application of the gas turbine mentioned 
in his paper. Indeed, it was stated at the meeting 
that there is already on order for the Swiss Federal 
Railways an experimental gas turbine locomotive 
to. give 2000 H.P. at the wheel rim. That the 
machine should be considered so far advanced 
denotes the progress that has been made in recent 
years. But a study of the examples given by 
Dr. Meyer shows that in each case rather special 
conditions require to be met and that thermal effi- 
ciency is not of the first order of importance. For, 
at present, the gas turbine is scarcely capable of 
attaining a thermal efficiency in excess of 18 to 
20 per cent., and even to achieve such figures its 
designers need to draw heavily upon the skill of the 
metallurgist and the mechanical engineer. The 
lowest temperature that can be _ considered 
on grounds of thermal efficiency for the gas 
entering the first row of turbine blades is about 
1000 deg. Fah., a temperature which, among steam 
engineers, is regarded as the upper limit, beyond 
which troubles due to creep become insuperable ; 
whilst the adiabatic efficiencies of the turbine and 
the compressor must reach about 85 per cent., so 
that a combined overall efficiency in the seventies 
may be reached. Several speakers at the meeting 
thought it a matter for congratulation that an 
axial blower should have recently. been constructed 
with so high an efficiency. The gas turbine, as 
Dr. Meyer himself points out, is therefore not at 
present in a position to challenge the supremacy of 
steam turbine and oil engine power in the broader 
general field. It has, moreover, at least in its 
present stage of development, certain other un- 
desirable features to which attention was drawn 
at the meeting. The power it develops appears 
as the difference between two very much larger 
powers. By far the greater proportion of the power 
developed by the turbine is absorbed by the com- 
pressor, and only the remainder is available for 
external use. Under such circumstances, it is 
clear that any slight drop in efficiency of either the 
turbine or the compressor in ordinary every-day 
use would have proportionately a very much larger 
influence on the output and efficiency of the plant 
as a whole. Moreover—a practical point—the 
speed of the unit appears to be fixed by the prime 
necessity of maintaining the maximum compressor 
efficiency, so that it cannot be used for a variable 
speed drive unless the additional complication of 
providing a separate turbine for the compressor 
drive alone can be made to overcome this difficulty. 

At present only a somewhat gloomy picture can 
be painted of the position of the gas turbine. There 
is much that can be said against it, whilst on its 
behalf there can be claimed only those advantages 
common to all purely rotary machinery—greater 
simplicity and greater compactness. But were it 
possible to make use of gas at temperatures higher 
than 1000 deg. Fah., the whole position might be 
altered. For the practicability of the gas turbine 














has always rested upon the ability of the metals of 








which it is built to withstand the effects of high 
temperatures. By raising the efficiencies of the 
turbine and the compressor something can be done 
to improve the machine’s prospects, and it is 
perhaps not beyond the power of engineers to reach 
figures in the nineties when a thermal efficiency for 
the whole plant of about 25 per cent. becomes 
theoretically possible with a gas inlet temperature 
of only 1000 deg. Fah. and intermediate re- 
heating. But before the gas turbine can 
compete in any other than specialised fields, 
the temperature difficulty will need to be overcome. 
At the present time, we believe, research and 
development are tending rapidly to produce 
materials better and better fitted to withstand high 
temperatures. The future prospects of the gas 
turbine, we think, depend almost solely on a con- 
tinuance of that trend. 


Agricultural Engineering Problems 


THERE are occasions when one is compelled 
to review the question of what shall be done to 
adjust machinery requirements to an industry 
that is undergoing drastic changes and raising new 
and often difficult problems for the engineer to 
solve. Such occasions are offered by the annual 
Shows of agricultural machinery, one of which 
was held in Paris during the second half of- last 
month. The Paris Show is essentially inter- 
national in character, and France is itself a country 
where agricultural prosperity is bound up with 
the success of efforts to devise new mechanical 
means of dealing with a changed situation. One 
of these changes is the scarcity of labour, which, 
in times past, was made good by temporary immi- 
grations of foreign workers, but while restrictions 
have been placed on such foreign immigrations 
the supply of French labourers has diminished 
rapidly, and the new social conditions, with 
collective contracts, fewer working hours, and 
high wages, have raised the cost of farming. It 
is true that the social reforms could not be applied 
to agriculture to the same extent as in other 
industries, but the problem of cost remains. 
It can only be met by farmers carrying on their 
business with machines that permit of a larger 
individual production for the number of men 
employed. Another change is the scientific 
character now given to agriculture. Land that 
was formerly cultivated by traditional methods 
has become more and more impoverished. There 
cannot be a sufficient rotation of crops to keer 
the soil in good condition, and constituents can 
only be restored by chemical fertilisers. The 
whole vast problem of soil treatment is in the 
hands of biologists and chemical engineers, and 
the latter have necessarily to depend upon 
mechanical engineers to provide the means of 
distributing fertilisers in a manner to ensure 
that an expensive product is put on the land ir 
just sufficient quantities to produce the maximum 
effect. Hence, economic conditions and scientific 
application have introduced an incentive to 
invention and new adaptations in agricultural 
engineering, the importance of which is not 
limited to particular markets, for if problems that 
trouble French agriculturists are satisfactorily 
solved, the economical results will benefit other 
countries where agricultural costs must be reduced. 
The same scientific investigation is being pursued 
elsewhere on the Continent, as well as in Great 
Britain. 

Immediate and serious problems that confront 
agricultural engineers are the restrictions of 
foreign markets and the low purchasing power 
of the foreign farming community generally. 
In France, the use of machinery on big farms has 
been carried as far as it is possible to go at present. 
Whereas, until two years ago, the combined 
harvester-thrasher was regarded as only suitable 
for the great cornfields in Tunis and elsewhere 
in North Africa, it has since been purchased by 
the bigger French farmers in increasing numbers. 
Owners of medium-size farms are only precluded 
from adding largely to their machinery equipment 
by the uncertain outlook, which may neverthe- 
less improve, in which event there is hope of a 
notable expansion of business in agricultural 
machinery. For the needs of innumerable small 
farms the supply of machines is expected to be 
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encouraged by the programme of rural electrifica- 
tion now being completed with, as one of its objects, 
the offering of facilities to small farmers to improve 
their means of production. The future for agri- 
cultural engineering would therefore appear to 
be promising if it were not for the restrictions to 
foreign trade that are general all over the Con- 
tinent. There are restrictions imposed by the 
barter system in operation in Central and Eastern 
Europe, and by the subsidising of exports that 
introduces a form of competition in foreign 
markets that leaves British makers helpless and 
favours a tightening of import quotas which add 
still further to the British manufacturers’ diffi- 
culties. Agricultural engineering is actively 
encouraged in all countries where it is carried on, 
while even in Turkey preparations are being 
made to lay down factories for the production of 
implements and machines suited to agricultural 
conditions in that country. This idea of national 
suitability is made use of elsewhere as a means of 
fostering a preference for home-made machinery. 
These and other factors have introduced so many 
competitive and restrictive elements that the task 
of distributing agricultural engineering products 
has become arduous and difficult. Where it will 
lead depends largely upon the solution of problems 
that beset the agricultural industry. The more 
general scientific approach to agriculture, as well 
as economic problems that favour new agricultural 
methods, necessarily influence the design and 
manufacture of machinery, scme examples’ of 
which were exhibited at the Paris Show. It is 
sought to combine efficiency and economy by the 
construction of machines that will perform more 
than one operation and to bring them within 
reach of farmers who had little use for machines 
so long as they could rely upon a sufficient supply 
of cheap labour. -High-duty machines have 
become a factor in the successful working of smaller 
areas of land than formerly. Economy of time and 
labour is a recognised necessity in the agricultural 
industry. Smaller types of harvester-thrashers 
have been introduced. They cannot be used to 
advantage in all. cireumstances of climate and 
crops, but the utility of the ‘‘ combine ”’ is extend- 
ing and is widening its scope in harvesting 
economy. Sugar beet growers are still awaiting 
machinery that will reduce labour costs and allow 
of larger areas being cultivated where labour is 
scarce, but progress made in this direction is 
slow, for the mechanical harvesting of beet is 
probably the most difficult problem that confronts 
the engineer. Many machines have been devised 
for this purpose, and some of them are in use for 
working under favourable conditions; but, in a 
general way, it is not believed that the problem 
will be entirely solved until something is done 
to obtain more regularity in the size and. level 
of beet to assist topping and lifting mechanically. 
One machine at the Paris Show thins out beet 
plants by means of a photo-electric control of 
rotary implements for spacing them. The beam 
of light from an electric bulb on a level with the 
plants cuts out the gear when intercepted by 
leaves of the required height, and the machine 
then continues to dig out the unwanted plants 
for the required distance, when the electric beam 
again comes into operation. Another example 
of a time and labour-saving combination is a 
seed drill for working on land that has not been 
harrowed and rolled. It has a disc harrow in 
front of the drills, behind which is a special form 
of tine harrow. 

The Paris Show revealed that in several countries 
engineering is alive to the importance of increasing 
the utility of machines and covering a wider range 
of mechanical requirements to meet new agricul- 
tural conditions. In- France machinery makers 
have a technical section working in collaboration 
with farmers with a view to creating new machines 
and improving existing types. For the moment, 
attention is centred on the sugar beet industry, 
which must have labour-saving machines if it 
is to be carried on under economical conditions. 
Other countries are working out problems on 
their own lines in a manner suggesting that their 
progress may be complementary to one another 
and may weaken the conception of a national 
industry which must be protected from without. 
The exampies given may indicate the extent and 





complexity of problems that are set the agri- 
cultural engineer. The adaptation of new machines 
to agriculture is widening the possibilities of 
machine production, and is giving to it a diversity 
and an activity in invention that will not allow 
of markets being unduly restricted or closed so 
long as national interests depend upon procuring 
machines of the highest efficiency, from whatever 
source they can be obtained. 








Obituary 


HENRY LOUIS. 


For the following notes upon the career of 
Professor Henry Louis, who died last week, at 
the age of eighty-three years, we are indebted in 
great part to a long letter which he wrote on 
September 16th, 1937, to his grandson Raymond. 
It reveals an aspect of the author that was not 
commonly known to those whose dealings with 
him were of a technical or business nature. Louis 
was one of those men who hold strong views and 
like to express them strongly. He came down, as 
the saying goes, like a ton of bricks on anything 
that he considered unwarranted by the evidence, 
unfair, or foolish. For ourselves we confess that 
after many years of acquaintance—for he was a 
regular, though anonymous, contributor to our 








HENRY Louis 


columns for a period—we had seen more of this 
side of his character than of that revealed in this 
grand-paternal letter. 

He opens by telling his grandson that he was 
born on December 7th, 1855, and adds that he has 
“no clear recollection of the event, but I must 
have been present on that occasion (according to 
the Government account) and hence accept their 
view.” We may say here that his father was a 
lace merchant in the City. His most elementary 
education, excepting that at his mother’s knee, 
was largely secured in Germany, but at ten years 
of age he returned to England and was sent to the 
City of London School. There he shone, and left 
taking with him a sheaf of honours, including a 
Government exhibition which gave him free entry 
to the Royal School of Mines. His brilliant career 
continued and in three years he emerged with the 
De la Beche Medal—the highest award then given— 
and the Associateship in Mining and Metallurgy. 
Fortune favoured him. At that moment Dr. John 
Percy, professor at the school, lost his chemist, 
Mr. Ward, from smallpox, and Louis was asked 
to fill his place. Then, after some months, Sir 
William Siemens offered him the post of chemist 
to the Steel Company of Canada, Nova Scotia, 
“a newly constituted firm, called so, I suppose, 
because it did not make steel and was not in 
Canada.” He was then only twenty-two. He 
arrived just in time for a serious scrap between 
Irishmen and Cornishmen, which sprang out of a 
strike at the mines. He stopped in Nova Scotia 
for three years and then made a tour of the iron 
and steel districts of the United States before 
returning to England. But his stay was short ; 
he was off to South America, to Ecuador, and its 
gold mines. His experiences included passages 
with a fractious mule; to it he devotes a page of 
his manuscript. His defeat of it is eloquent of 
his courage and persistence. Here he took fever 





and nearly died; had passages of arms with 
snakes, quelled a,riot with his umbrella, and finally 
found himself involved in a revolution. He was 
appointed Major and placed in command of the 
artillery—two mountain guns—and helped in the 
capture of Quito. Later, when the revolution was 
over, he involuntarily earned a useful reputation 
as a dead shot. A rifle went off by accident in his 
room, and to satisfy official inquiries he informed 
his landlady that he had shot a flea on the wall. 
Impervious to a joke, she repeated it to the soldiery, 
and they—all the English are mad, are they not ? 
—elected to believe it. 

Next we find Louis at Genoa, investigating the 
failure of tramway wheels and exposing a fraudu- 
lent agent of the firm for who he was working. 
Then he went off to the Transvaal and later became 
general manager of the Cerro da Pasca Company 
(Transvaal). Following that he had a brief expe- 
rience on the goldfields of what is now Witwaters- 
rand, after which he got back home, but in 1893 
was off again, this time to Singapore with H.M. 
Becher as consulting engineers. Louis caught 
fever after being stung by hornets, and Becher died 
some time later. So in 1895 he came home, this 
time to marry and settle down as a Professor of 
Mining in the Armstrong College of the University 
of Durham. 

We have thought it worth while to draw upon 
this letter written to a boy because it gives a 
graphic glimpse of the adventurous lives that 
young mining engineers live. Louis was just forty 
by the time he had finished his wanderings, and it 
was actually in the remainder of his life that he 
attained the distinction for which he was honoured 
in the mining and metallurgical industries. Those 
who are interested in such details may turn for a 
list of the offices he held, the committees he sat 
on, the books and papers he wrote, and the honours 
conferred upon him to the familiar source of such 
information. But we must at least recall that he 
was President of the Iron and Steel Institute in 
1929-30 and for twenty-five years he was Secre- 
tary of the North of England Institute of Mining. 
His professorship lasted for twenty-seven years and 
after his retirement he devoted his life to con- 
sultation, research, special services, and the 
writing of books, papers, and articles for the Press. 
One of his most important works was completed in 
his old age—‘‘ Mineral Deposits ” of 1934—and he 
gave the James Forrest Lecture in 1908, taking as 
his subject “‘ Unsolved Problems in Metal Mining.” 
Needless to say, he was a member of several 
learned societies. 
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FLOORS FOR INDUSTRIAL PURPOSES 


Smr,—With reference to the interesting article 
appearing in your issue of February 10th, by Messrs. 
Fitzmaurice and Lea, particularly to Table I, I would 
like to point out that in the type of material suggested 
as being suitable for the first two classes of duty 
viz., very severe abrasion, plus heavy impacts, such 
as is found in heavy engineering work, and very 
severe abrasion, embracing steel tyred trucks in all 
kinds of factories, no mention is made of what is, in 
my opinion, the most suitable material of any for 
these duties, namely, softwood end grain paving. 

This type of paving is particularly suited to heavy 
engineering work, as it provides a resilient, dust-free, 
sound-absorbing, as well as an extremely hard 
wearing, surface, which is capable of easy repair. It 
is eminently suited to factory floors which have to 
stand the traffic of steel-tyred trucks, and will give 
many times the useful wearing life of either Canadian 
maple or concrete under these conditions. 

It has also been used in many other important 
factories, under the heaviest conditions, and repeated 
in extension after extension over many years. 

It is surprising to me that as the authors had had 
no experience of timber floors they should apply to 
the Forest Products Research Laboratory and not 
have been informed of this type of factory flooring 
by that body. Ernest J. Brett, 

A.M.I. Mech. E., &c. 

Seven Kings, February 25th. 





EFFICIENCY FORMULA FOR MODEL AND 
FULL-SCALE CENTRIFUGAL PUMPS, &c. 


Sir,—During the past year a certain amount of 
attention has been paid in the technical Press* to 
the use of the scale model in the design of the large 
centrifugal pump. The model may be tested with 
water or with air, and it is generally admitted that 
the experimental curve obtained from it connecting 
the head h (feet) and the quantity q (cubic feet per 
second) discharged, can be used to predict very 
closely the H—Q curve of the full-scale pump. The 
pump H-Q characteristic, however, is not the only 
one to interest the designer who would also like to 
be able to estimate the probable pump efficiency yp 
in terms of the measured efficiency ym of the model, 
especially when the latter has been tested with 
water at the “corresponding speed,” i.e., when 
q/n 2=Q/N D*. 

The efficiency of a pump or model depends on the 
internal hydraulic losses caused by shock, eddies, 
short circuiting, gland leakage, passage friction, and 
dise friction. The first four of these may be regarded 
as independent of the Reynolds number n d?/y 
and the “relative roughness ” $/d, while passage 
and disc friction appear to be influenced by both 
of these dimensionless groups. The Reynolds number 
and the relative roughness seem also to have a greater 
effect on the efficiency than on the form of the head- 
quantity characteristic. 

The object of the present note is to suggest how 
the Blasius coefficient of friction for flow in smooth 
pipes and the Prandtl-von Karman-Nikuradse coeffi- 
cient for flow in rough pipes may be tentatively applied 
to establish rational formule for centrifugal pump, 
fan, and blower efficiency, which will apply both 
to the prototype and to the model, and which will 
enable the efficiency of the former to be predetermined 
from the latter once the various constants are known. 

But first of all, it should be recalled that water 
turbine designers have, for many years, used the 
well-known Camerer and Moody formulz to predict 
the efficiency yn», of a turbine prototype from the 
efficiency 7», of its water-tested model. 


These formulz are : 
(Camerer) np=1—(1—1m) { (a+D-¥)/(a+-d-» | 
ob ai ae Fe rt (1) 
(Moody) np=1—(1—nm) (d/D)) (h/H)e. . (2) 
The quantities a, b, and ¢ are empirical constants 
having values 1-4, 0-25, and 0-10 respectively for 





* “ Centrifugal Pumps for the Colorado River Aqueduct,” 
by Professor R. L. Daugherty, Mechanical Engineering (New 

ork), Vol. 60 (1938), pages 295-299; “‘ Some Experiences of 
the Use of Scale Models in General Engineering, ” by R. W. 
Allen, Brit. Assoc., 1938, Sect. G., THe ENorNEEr, Vol. 166 
(1938), pages 246-247 ; “ The Centrifugal Pump and its Model,” 
Tue ENGINEER, Vol. 166 (1938), pages 473-474; “ Aero- 
dynamic Testing of Centrifugal Pumps and Water Turbines,” 
Engineering, Vol. 147 (1939), pages 93-96. 
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the model and turbine. The quantities d, D (feet), 
and h, H (feet) are the model and turbine runner 
diameters and operating heads respectively. Since 
the centrifugal pump is a reversed turbine in principle, 
it may be possible to apply these formulz after 
modifications have been made to a, b, and c to allow 
for the rather higher hydraulic losses peculiar to the 
centrifugal pump. 

In geometrically similar pumps and models of 
a particular design running at corresponding speeds 
(q/n d*=Q/N D*) the flows in pump and model are 
geometrically similar, and the efficiency may be 
expressed by the writer’s proposed approximation 

n=1—¢,—¢, PL Pe ye ee ee 

where ¢, is a constant taking account of Josses due 
to shock, eddies, short circuiting, and gland leakage. 
Gland friction may also be included in this constant, 
but bearing friction may not. The quantity c, 
is also a constant, and f is the coefficient of friction 
for the passage and disc losses which, for the purpose 
of this note, are assumed to follow the same power 
law in order to simplify the expressions. If the 
passages and dise are assumed to be very smooth, 
the flow will be of the so-called ‘‘ smooth-turbulent,”’ 
type, which is practically uninfluenced by the relative 
roughness 8/d. In this case, the coefficient will 
be (since g/n d?=Q/N D*) a function of the passage 
Reynolds number g/vd, or of the disc Reynolds 
number nd?/y, and may be represented by the 
Blasius form 


» f=, (n d*/v)« 2 So oe 
c, and « being constants. Pump and model efficiencies 


Np and jm may then be written : 
Np=1—e,—eg (ND*/vpe . . . . (5) 
m= 1—e,— ey (n d*/vm)% erg ee ee 


and since the loss terms are small 
np=m [1-+e4 { (n d*/rm)*—(N D*/vp)*} ] 

If, on the other hand, passages and disc are assumed 
to be “rough,” the flow will be of the “ rough- 
turbulent” type, and the losses will be almost 
independent of the Reynolds number. Here the 
coefficient will be a function of the relative roughness 
3/d only, and may be expressed by the Prandtl-von 
Karman-Nikuradse form 


== { Cs+c, log (d/8) > Big “yh 

In this case pump and model efficiencies are : 
Np=1—e,— \ey+¢q log (D/8p) gg re. 
. [ertes log (d/8m)\~* — 


m= 1—¢, 
and 
np=m[1+ {c;+¢, log (d/8m) }~ 
—{e,+¢, log (D/&») ay Sea. GR 
In ordinary pumps and models, the surfaces will 
be neither very smooth nor very rough, so that a 
friction coefficient f which will combine the effects 
of Reynolds number and relative roughness is 
required. This may be obtained from (4) by introduc- 
ing relative roughness terms into the constant and 
the index of the Blasius equation (4) in the following 
empirical way :— 
S=(Ce/eyoP) (nd*/v)PB . . . (12) 
where 


6=[eu—{ log (4/8) |] /[era— { log (a/8) |") (18) 


and expressions for pump and model efficiencies 
established as before. For very smooth passages, 
(4/8) tends to the value infinity, and hence c,;/c,,.=8 
tends to the value a, also ¢,/c,98 tends to c,. When 
(12) and (13) are substituted in the efficiency equation 
(3), it is seen that five experimental constants are 
involved. These are the same for both model and 
full-scale machines, and are characteristic of the 
particular design tested, and of one particular value 
of q/n d®, the corresponding speed. They are obtained 
in the first instance from analyses of test results. 

In the case of a model being tested with water 
of the temperature to be used in the full-scale pump, 
the foregoing general equations may be simplified 
somewhat by noting that vm=vp. Also, since g/n d* 
=Q/N D*, it follows that gh/n*d*'=g H/N*D? 
=constant ¢;;, say, and therefore the Reynolds 
numbers 7 d*/v, and N D*®/yp can be expressed as 





+ “ Trans.,” Inst. of Engrs. and Shipbuilders in Scotland, 
Vol. 81 (1938), pages 351-354, 





Cy,h/n and ¢,,;H/N respectively. Further simplifica- 
tions follow if the ‘‘ absolute roughness ”’ 8,, of the 
model surfaces is the same as that of the full-size 
pump, 8p. 

In the foregoing equations, n, N (revolutions per 
second), h, H (feet), d, D (feet), vm, vp, (Square feet per 
second), 3,,, 3p (feet), refer*respectively to the speeds, 
heads; impeller diameters, kinematic viscosities, and 
mean heights of the projections in the passages of 
the model and the full-size machine. «a and § are 
negative indices having values between 0:0 and 
—0-25 approximately. 

Other parts of the theory of dimensions and of 
dynamical similarity applicable to pumps and models 
have already been dealt with by Mr. J. Jennings and 
the writer in recent letters} to this journal. 

As this letter goes to press, a colleague draws the 
writer’s attention to the newly published§ Colebrook- 
White expression for the friction factor, 


f=es[log {(c1¢8/d)+err (vind fo}-P? . a4) 
which is a much closer approximation than (12), but 
difficult to manipulate owing to its being an implicit 
function of f. : 
G. G. McDonaxp. 
The University, Glasgow, W.2, 
February 22nd. 





VISCOUS FLOW AIR METER 


Sir,— With reference to Mr. Dall’s letter, published 
in your issue of January 27th, I think he may be under 
a misconception as to the uses for which the viscous 
meter is intended. It is not meant for commercial 
use, where it is fitted in a pipe line and left there, but 
for testing and experimental work. In this service 
periodical cleaning of the viscous cell (in petrol) can 
be tolerated. The period between cleanings depends 
on the cleanliness of the air, particularly as regards 
oil. With air from a busy engine test shop, con- 
taminated only by fumes from engine breathers, &c., 
the calibration alters about 1 per cent. per fifty to 
a hundred hours of use. The same rate has been 
found to apply in the case of a meter used on the 
delivery of a trunk piston compressor. Rapid 
clogging, may, however, occur when the air is very 
oily ; the filters, though very effective in catching 
dust, fluff, &c., cannot stop the fine oil mist produced 
by some types of rotary blower. 

As regards the use of-orifice meters, my experience 
with smoothing capacities does not agree with Mr. 
Dall’s. I have several times found pulsation errors 
up to 5 per cent. with smoothing capacities far greater 
in relation to the engine size than that specified in his 
letter. It so happens that in a paper recently read 
before the A.S.M.E., Professor N. P. Bailey, of 
Rutgers University, described some tests made on a 
single-cylinder petrol engine using an orifice meter 
with a smoothing capacity ninety-two times the 
cylinder volume, as compared with the figures of 
sixty-seven to eighty-one quoted by Mr. Dall. With 
this set-up, Professor Bailey found that the orifice 
meter read high by an average of about 22 per cent. 
over a speed range of 600-1500 engine r.p.m. 

A frequent source of trouble observed both by Pre- 
fessor Bailey and myself is resonance in the smoothing 
system. With the complex pulsations usually encoun- 
tered, it is difficult to avoid resonance unless the range 
of working conditions is very narrow. 

Shoreham-by Sea, J. F. ALcoce. 

February 27th. 








CorRECTION.—Under the heading ‘“ Catalogues,” in 
our issue of January 13th, we referred to the “ Armco ” 
precision shaper supplied by E. P. Barrus, Ltd. This 
trade name should have been spelt ‘‘ Ammco.” 


Tue Late Mr. AtBEert SENIOR.—We regret to have to 
announce the death of Mr. Albert Senior, a local director 
of Thos. W. Ward, Ltd., which took place at Sheffield 
on February 26th. Mr. Senior began his career with 
Thos. W. Ward, Ltd., in 1898. For over thirty-five years 
he was actively connected with their scrap iron and steel 
department, and was well known in that connection 
throughout the country. 

EprroriaL CHANGES In “ ENGINEERING.”—At the end 
of February Major P. J. Cowan ended his long connection 
—over. thirty-three years—with the editorial department 
of Engineering. He was brought up as a locomotive man 
and went to join Dr. Maw as one of the assistant editors 
of our contemporary straight from the Egyptian State 
Railways. On Dr. Maw’s death he continued in office 
under the editorship of Sir Alexander Richardson, and 
when the latter retired in 1924, Major Cowan was appointed 
joint editor, latterly having sole charge. The new joint 
editors are Mr. Charles Cooper and Mr. J. Foster Petree. 
Major Cowan is widely known, both in this country and 
in North America, India, and elsewhere, and the general 
wish amongst engineers will be that he may enjoy a well- 
earned rest in health and peace for many years. 


¢ Tue Enctnter, Vol. 167 (1939), pages 60, 123, and 182. 
$“ Turbulent Flow in Pipes,” by Dr. C. F. Colebrook 
Journal of Inst. C.E., Feb. 1939, pp. 133-156. 
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An American Turbo-Electric Locomotive 


— 


ORKING in collaboration during the past two 
years the engineers of the General Electric 
Company of the United States and the Union Pacific 
Railroad have designed and constructed a new type 
of streamlined turbo-electric locomotive to haul a 
twelve-car train between Chicago and the Pacific Coast 
upon which there are gradients of over 2-2 per cent. 
Severe climatic conditions are also experienced on 





Welding has been largely used in the construction 
of the cab, which is designed to incorporate lightness 
with strength and rigidity. It is built up of steel 
tubular members covered with aluminium sheets 
except at the nose, which is of welded sheet steel. 
In order to minimise wind resistance the front 
coupling gear is normally retracted and covered with 
a removable panel which conforms to the streamlined 





for holding trains on gradients and for assistance in 
making service stops. 

Each cab encloses a complete 2500 H.P. geared 
turbine-driven generator set ; a high-pressure steam 
boiler; a compactly built turbine-driven auxiliary 
set with full automatic control, and a finned-tube, 
air-cooled condenser with turbine-driven cooling fans. 

All units of the power plant and electrical equip. 
ment, including the main boiler, are so desiged as 
to be replaceable in a few hours. The boiler, 
auxiliaries, and power units are all controlled 
automatically. 

In order to obtain the capacity, flexibility, and 
efficiency essential to the best train-operating 
characteristics, the power equipment has been 











Fic. 1— 


this route during a year, the temperature varying 
from 40 deg. below Fahrenheit to 115 deg. above. 
Some of the mountain passes through which the 
train will pass are at altitudes exceeding 8000ft. 
above sea level. Before being placed in service the 
locomotive is undergoing exhaustive operating 
tests on the main line of the New York Central line 
between Buffalo and Cleveland and it will later be 
tried upon the Union Pacific transcontinental line 
between Omaha and the Pacific Coast. 

Although the locomotive is of a new type as a 
unit, most of the components are already familiar 
and have demonstrated their reliability in actual 
service. The assembly and arrangement of the 
equipment follows the practice of modern high- 
efficiency power plant work. Because of light weight 
requirements and the limited space available, 
some use has been made of experience gained in the 
installation of equipment on ships. 

The locomotive, which has a maximum operating 
speed of 125 miles an hour, consists of two identical 
units capable of either multiple or independent 
operation under the control of one engineer. Each 
unit consists of a 2-C-C-2 running gear surmounted 
by a single-ended streamlined cab. One of these units 
is shown in Fig. 1, and the general arrangement of 
its interior in the drawing, Fig. 2. 

The total weight of the locomotive in full working 
order is 530,000 Ib., of which 342,000 Ib. is distributed 
on the driving wheels. It has a total length of 
90ft. 10in. over the couplers, an overall width of 
10ft. 83in., a maximum height of 15ft. OZin., and its 
rigid wheel base is 13ft. 4in. long. The driving wheels 
are 44in. diameter and the guiding wheels 36in. 
diameter. 

The truck frames are integral steel castings and all 
wheels are of the solid type with the journals running 
in anti-friction bearings. Centre plates carry the 
cab structure and the platform takes the buffing 
and pulling stresses. A flexible metal sleeve with 
sliding connection supplies ventilating air from 
centrifugal blowers in the cab to each traction motor. 
The swivel truck arrangement of each unit provides 
room between the driving trucks for a well-type 
construction containing the steam boiler in the central 
part of the cab. Smooth running at high speeds 


is ensured by the incorporation of restraint devices, 
between the main trucks and the cab and between the’ 
guiding and main trucks. Additional support is 
given to the cab by side bearing pads on each main 
truck. 














UNION 


contour of the pilot structure, as may be seen in 
Fig. 3. Clasp brakes are used on both driving and 
idle wheels, the drivers having four brake shoes on 
each wheel. The braking power on the drivers is 
supplied from two cylinders to each axle. Provision 
is also made for electric braking of sufficient capacity 


Vf O00 


33 


PACIFIC RAILROAD TURBO-ELECTRIC LOCOMOTIVE 


designed to respond promptly to sudden demands 
for power. The rate of firing, therefore, increases 
and decreases automatically according to the load 
demand. 

The boiler of each unit is of the oil-fired, water- 
tube, forced-circulation type, working on the closed- 
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1-6. Traction motors 13. Main control contactors 20. Exhaust header 29. Condenser fan turbine 
7-8. Main generators 14, Battery 21. Air-cooled condensers 30, Compressor 
9. Alternators 15. Traction motor blower 23. High-level condensate tank 31. Train-heating evaporator 
10. Exciter 16. Boiler 26. Feed-water pump 33. Raw. water tank 
11. Battery-charging set 18, High-pressure main turbine 27. Feed-water heater ; 34. Boiler draught fan 
12, Braking resistor 19. Low-pressure main turbine 28. Boiler auxiliary set turbine 35. Braking resistor separator 


FiG. 2—ARRANGEMENT AND ELECTRIC CIRCUIT OF LOCOMOTIVE 
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feed system. Each incorporates a furnace, super- 
heater, economiser, air preheater, and fuel oil 
burners. Special provisions have been made to 
enable the boilers to withstand the shock and vibra- 
tion to which they are subjected when the locomotive 
is travelling. 

The steam generated passes to a separator, where 
the excess water is removed by centrifugal action 
and then drained to the hot well. From the separator 
the steam goes through the superheaters, and thence 














"FIG. 3—FRONT VIEW FROM TRACK LEVEL 


to the turbines. Exhaust steam passes to the 
condensers and the water returns to the hot well. 
The method of replenishing water losses in the 
closed system with evaporator steam practically 
eliminates scaling and corrosion of the tubes. As 
stated above, the economiser is an integral part of 
the boiler and utilises waste heat for increasing the 
temperature of the feed water. A small vertical 
fire-tube boiler, using propane gas as a fuel, and 
having a capacity of 100 1b. of steam per hour at 








Fig. 4. It comprises high and low-pressure 
turbines ; a two-armature D.C. generator; a 220- 
volt, three-phase, A.C, generator, and a variable- 
voltage exciter. 

The D.C. generator, which is driven through a 
10 to 1 reduction gear, is self-ventilated through 
a fan between the armatures. Air is drawn in through 
the commutator risers and is discharged at the 
centre through the roof of the locomotive. This 
generator is connected through a flexible disc 
coupling to the A.C. generator, which supplies power 
for train air conditioning, the traction motor blowers, 
and other accessories. On the same shaft as the 

















Fic. 5—-TRACTION MOTOR 


alternator is mounted the armature of the exciter, 
which supplies excitation for the main generator 
during motoring, and for the traction motors during 
electric braking. 

The condenser is mounted on each side of the 
rear end of the locomotive cab and consists of finned- 
type vertical tubes. Headers at the top receive 
the exhaust steam from which the condensate is 
drained by gravity to a sump tank under the locomo- 
tive cab. The condenser is ventilated by air drawn 
through the sides of the locomotive by turbine- 
driven propeller fans, which then discharge it through 
the roof. The condenser fan turbine is mounted on 
the same support as the auxiliary drive set and 





operates at a variable speed according to the con- 








Fic. 4—MAIN TURBINE AND REDUCTION GEARING 


75 lb. per square inch, is used for starting the locomo- 
tive when cold. This boiler supplies steam for 
heating the fuel oil and atomising it at the burners 
when starting the main boiler. Where steam for 
starting is available from an outside source this 
auxiliary boiler is not used. 

The boiler and automatic control equipment were 
designed and supplied by the Babcock and Wilcox 
Company and the Bailey Meter Company in collabora- 
tion with the General Electric Company. 

One of the main turbine sets is shown 





in 








addition of water as required. 








densation requirements. It has a maximum speed 
of about 12,000 r.p.m. A steam-operated vacuum 
ejector is included in the condenser equipment for 
extracting small quantities of air which may leak 
into the closed system. This ejector normally 
functions under partial vacuum conditions down 
to 5 lb. absolute. 

In operation the condensed water is maintained 
at a constant level in the tank under the locomotive 





from this tank to another high in the cab, whence 
it is pumped to the suction side of the feed pump. 
From here the water passes through the feed-water 
heater, the economiser, the boiler tubes, and then 
to a separator drum from which excess water is 
returned to the sump. The steam passes through 
the superheater and turbines and back to the 
condensers. 

An auxiliary turbine set comprises a variable- 
speed unit driven by a turbine working on steam 
extracted from the main turbine. It supplies and 
regulates the combustion air and fuel oil to the 
furnace and also supplies feed water in proportion 
to the demand for steam. The set consists of a 
starting motor, an auxiliary turbine, a combustion 
air fan, a boiler feed pump, and a fuel oil pump. 
A lubricating oil pump for the auxiliary set is driven 
by a D.C., 125-volt motor, and the oil, after passing 
through the various bearings, is cooled by radiators 
adjoining the condenser units. Low-pressure steam 
for train heating, fuel oil heating, &c., is supplied 
by a heat exchanger. This exchanger consists of 
a coil, taking steam from the boiler or extracting 
it from the main turbine, and immersed in a tank 
of water. Water is supplied to the tank by three 
reciprocating pumps driven by motors. 

Compressed air is supplied by a 150 cubic foot, 
double-stage compressor driven by a steam turbine 
working at a pressure of 200lb. per square inch. 
This compressor supplies at 125-135 lb. per square 
inch, and is ted by a governor controlling 
the turbine shut-off valve. An auxiliary compressor 
for operating the regulating and control equipment 





Fic. 6—-TRAIN CONTROL EQUIPMENT 


when no steam is available, is driven by a 125-volt 
motor, and works at a pressure of 90 Ib. per square 
inch. 

ELECTRICAL CIRCUITS 
As the main generator is used solely for furnishing 
power to the traction motors, advantage is taken to 
regulate the train speed by varying the generator 
voltage, thus avoiding rheostatic losses. Accelera- 
tion of the train is effected by controlling the current 
in the exciter field by means of the master controller 
and so regulating the field current in the main gene- 
rators. The main generator current is thus supplied 
to the axle-hung geared traction motors at varying 
voltages, depending upon the demand for power 
and speed. One of the traction motors is shown in 
Fig. 5. 
Control current is supplied by a 125-volt motor- 
generator set with a battery floating on the line. 
Both acceleration and electric braking are regulated 
indirectly through the master controller. 
This master controller includes an accelerating 
handle, an electric braking handle, and a reverse 
handle. The reverse handle is also used as a selector 
handle for motor combinations in each direction. 
Provision is made for operating the motors in three 
combinations—series, series-parallel, and parallel. 
Both the accelerating and braking handles normally 
hold a fixed kilowatt load on each controller step, 
except during the first few motoring steps, where 
approximately constant tractive effort increments 
are obtained. 
The primary power for the auxiliaries is supplied 
by the A.C. generator. In addition to the operation 
of the two traction motor blowers, this unit also 
supplies the motor-generator sets, supplying 125 
and 64 volts D.C. Lighting circuits and headlights 
are also supplied from this A.C. source. Plug 
receptacles on the exciter of the locomotive at both 
sides permit obtaining A.C. power from an outside 
supply. The 64-volt motor-generator set supplies 





cab, by a float switch, and provision is made for the 
Water is pumped 





power for the standard train circuits. 
The power plant is entirely automatic in operation 
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and there are no power plant pressure or tempera- 
ture gauges in the operating cab. These devices 
are located on a control board situated in the 
apparatus cab—Fig. 6. In the event of the operation 
of any of the protective devices, a warning gong 
rings in the apparatus cab and an indicating lamp 
shows at the engineer’s position. 

Automatic train control and cab signal equip- 
ment of the continuous type with suitable inductors 
for operation over Union Pacific lines are installed 
on both units. 

This new locomotive is particularly adapted to 
lines where full electrification is not justified, but 
where close running to schedule and high speed are 
demanded. Its operating advantages are stated to 
include the following :—Thermal efficiency from 





Fic. 7—DRIVER’S CAB 


fuel to the driving wheels is more than double that 
of the conventional steam locomotive; electric 
braking results in a saving of brake shoes and 
tyres; high rates of acceleration and braking as a 
result of high adhesive weight; ability to cover 
journeys of 500 to 700 miles without refuelling ; 
elimination of corrosion and boiler scale by using 
distilled water in a closed system; and elimination 
of unbalanced reciprocating parts. 

As may be seen in the engravings, Figs. 6 and 7, 
the driver has a comfortable, roomy cab, with all 
controls close to hand, and a good, wide forward 
view, whilst the control and power plant is under close 
supervision during running. 








Small Transformers 





PoRTABLE and other small transformers for various 
classes of service, including machine tool lighting 
and for use with portable electric lamps, have been 
introduced by the English Electric Company, of 
Stafford. In Fig. 1 is shown a universal portable, 














Fic. 1—PORTABLE TRANSFORMER 


single-phase, 110/125-230/250 to 25 volts trans- 
former with the wooden case divided into three 
sections. The low-voltage fuses and plug sockets are 
at one end and the high-voltage fuses at the other 
end. The core and windings are enclosed in com- 
pound and are situated in the centre section. On 
the primary side the transformer is provided with 
an 8ft. length of tough rubber-sheathed flexible 





three-core cable. Two non-standard flat two-pin 
plugs and non-reversible sockets mounted on one 
end of the case are connected to the secondary side 
of the transformer. The transformer, with its 
secondary winding protected from a fault on the 
primary, has two high-voltage glass fuses, two spare 
glass fuses, and two rewirable fuses on the low- 
tension side. 

A universal wall-mounting, single-phase, 50- 
cycle transformer (Fig. 2) for 110/125 or 233/250 to 
25 volts, is contained in a ‘“ Penetrol”’ filled steel 
dust-tight tank, fitted with four wall-fixing brackets. 
The high-voltage primary and low-voltage secondary 
leads are brought out to a terminal board above the 
“‘Penetrol”’ level. A hole for a jin. conduit is provided 
at each end of the tank, and a blanking plate is 
fitted over the hole which is not in use, thus enabling 




















FIG. 2—WALL-MOUNTING TRANSFORMER 


a conduit connection to be made to either end of the 
tank. Terminal arrangements can be made for 
either plugs and sockets or conduit entry. Like the 
transformer previously described, the secondary 
winding is protected from a fault occurring from the 
primary. On the high-voltage side there are two 
glass fuses and two spare fuses, whilst on the low- 
voltage side there are two rewirable fuses. 

A 50-VA, single-phase, 50-cycle, 230/25-volt 
portable hand-lamp transformer, shown in Fig. 3, 
has been developed to meet the demand for a 
robust light unit for use in garages, boiler-houses, 
engine-rooms, and for the general use of maintenance 
engineers. Here, again, the secondary winding is 
protected from a fault occurring from the primary 
winding. Two glass-tube fuses are provided in the 
low-tension supply to the outgoing circuit to protect 

















TRANSFORMER 


Fic. 3—HANDLAMP 


the transformer if a fault occurs on the lamp circuit. 
The transformer and high-voltage terminals are 
completely shielded and an insulating board carries 
the low-voltage fuses. An 8ft. length of three-core, 
tough rubber-sheathed cable connected to a plug 
is provided on the supply side. On the low-voltage 
side is a two-pin, non-standard plug and socket 
for connection to the hand-lamp trailing cable. 
Complete with fittings, the transformer is mounted 
in a robust sheet steel tank with a lipped cover to 
prevent the ingress of moisture and with a handle to 
enable the complete unit to be hung from a hook 
or nail on the wall. The tank and cover are stove 
treated, giving a smooth and neat black finish. 

A 50-VA, single-phase, 50-cycle, 230/25-volt 
transformer shown in Fig..4 has been designed to 
provide a safe low-voltage supply for machine tool 
lighting, &c. The secondary windings are protected 
from a breakdown on the primary, and the unit is 
specially treated for air cooling. An insulated 
rotary switch is fitted, a switch cover plate 
slides clear of the incoming supply terminals, and 
the supply connections can only be made when the 
switch is in the off position, thus preventing the 





transformer being energised before the switch cover 
and tank cover are in position. Between the switch 
and transformer two English Electric high-rupturing 
capacity fuses are fitted, to clear any fault occurring 
on the primary or secondary circuits. The tank 
cover to which the switch-operating spindle is attached 
can only be removed from the tank when the switch 
is in the “off” position and the cover cannot 
be replaced until the switch cover is in position. 
The complete transformer and fittings are contained 
in a strong, fabricated sheet steel tank having 
a flat bolted cover to ensure a water-tight joint. 























Fic. 4—MACHINE TOOL LIGHTING TRANSFORMER, 


Incoming connections are made by a conduit flange. 
On top of the transformer an adjustable lighting 
fitting is mounted complete with a metal lamp 
shade. The transformer unit, lighting fitting and 
shade are stove treated to give a smooth, neat black 
finish of pleasing appearance. 








A Small Portable Lighting Set 


A compact little portable lighting set for use in 
emergency or where power is not available is now 
being made by Cumberland Mowers, Ltd., of Cleator 
Moor, Cumberland. As may be seen from the 
accompanying illustrations, it comprises a strongly 
built angle iron chassis in which is mounted a petrol 
engine and a dynamo. The chassis is carried by two 
pneumatic-tyred wheels and is fitted with handles for 


transporting purposes. 
A painted sheet iron reflector, which distributes 














PORTABLE LIGHTING SET 


the light over a wide area, is fixed on two vertical 
arms which may be folded down on to the body 
when the set is not in use or is being. moved from 
place to place. By adjusting the angle of the reflector 
arms the beam of light can be thrown in any required 
direction. 

A 98 c.c., two-stroke petrol engine with magneto 
ignition is fitted, and starting is effected by a cord 
wound round a pulley at the end of the crankshaft. 
The fuel tank carries sufficient petrol to run the 
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engine continuously for four hours. The engine is 
fixed in the chassis at a lower level than the dynamo, 
which it drives through a vee belt. For engine 
cooling a fan is fitted to the end of the dynamo 
shaft which is on a level with the cylinder. The 
standard outfit generates 200 watts at 100 volts, 
and a larger set with the same voltage supplies 
400 watts. A neat switchboard on the chassis 
contains a voltmeter. a fuse, and a no-load release 
switch which serves to stop the engine if the fuse 








LIGHTING SET IN OPERATION 


blows or the lamp fails. The assembly weighs 
about 80 ]b., and can easily be carried by two men 
to places where it cannot be wheeled. The dynamo 
is made by the Normand Electrical Company, Ltd. 








The Electric Control of a 
Mechanised Foundry 


For operating a mechanised foundry, Alfred 
Herbert and Co., Ltd., have. patented an electric 
control system, and are using it in their own works. 
The sections of the plant are for sand collection, sand 
distribution, and for the conveyance of moulds. The 
sand-collecting apparatus covers all the equipment 
for reconditioning after use and for storing it in a 





main hopper, whilst the sand-distribution plant 


is obvious that a belt, for instance, must be moving 
before receiving sand from the previous unit. Adjust- 
able timing delays ensure that a reasonable delay 
occurs between the closing of each contactor to enable 
the motors to attain full speed, and this prevents 
excessive current surges. Fuses and thermo-magnetic 
overloads for each motor give protection against 
electrical and mechanical faults, and the control 
ensures that if any one motor stops in consequence of 
a fault, all motors in sequence before it also stop 
automatically. 

The mould conveyor is capable of running at two 
speeds, a normal and slow speed, to enable the larger 
moulds to be satisfactorily poured and a- change 
from one speed to the other is obtained instan- 
taneously by a push button. The practice of slowing 





H 
‘| 
U 
; 


ie ae pee 





ELECTRIC FOUNDRY CONTROLLER 


down the track gives much smoother working than 
stopping it altogether when operators would move 
away from their posts; production never ceases. 
Each section of machines with this form of control 
can be started and stopped from a single push button 
at a central station, or, if desired, a number of stations 
at convenient points can be arranged round the 
factory. 

Te guard against the possible danger to operators 
when the plant is being started, an electric siren is 
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MECHANISED FOUNDRY WITH ELECTRIC CONTROL 


draws the sand from the storage hopper and conveys 
it by travelling belts to power-operated moulding 
machines. For conveying the moulds there is a 
moving track which carries them from the pouring 
point at the cupolas round to the knock out, where 
the finished castings are removed, when the sand 
starts again on the reconditioning process. For each 
section the electric controllers, assembled in separate 
dust-tight cases, consist of a series of contactors 
for the direct on-starting of motors up to 5 H.P. 
and star-delta starting for larger motors. An import- 
ant feature of the scheme is the interlocking of 
each contactor, so that the motors for each unit 
always start up in a predetermined sequence, for it 


incorporated in the control system, and on pressing 
the start button for any one section a loud warning 
note is given for a few seconds before any of the 
motors can start. This system of electric control 
would be equally applicable to any similar type of 
handling plant, such as that in flour mills or to con- 
veyors. of any description requiring automatic 
operation. 

The illustrations show the mechanised foundry 
at Alfred Herbert’s works with the mould conveyor 
and main hopper on the right and the sand-dis- 
tribution hoppers in the background; and the 
interior of an electric controller, showing a series 





of contactors. 


Exhaust Silencers for Pneumatic 
Drills 

WE have received from C. G. Vokes, Ltd., of 95, 
Lower Richmond Road, London, 8.W.15, particulars 
of two new exhaust silencers for use on pneumatic 
rock and road drills. . 
The larger of these silencers, known as the “‘ M.8.T.” 
type, has been designed for use where space and weight 
are not primary considerations, and the silencer 
may be allowed to project beyond the body of the 
drill. It consists of a strong metal cylinder, about 
4in. in diameter by 4}in. long, and weighs 44 lb. 
Its construction is shown in the upper drawing. It 
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LARGE DRILL SILENCER 


consists of a nest of metal tubes: assembled to form a 
series of crescent-shaped chambers of gradually 
increasing size. The shape of these chambers allows 
the exhaust air alternately to expand and contract 
and finally escape through several large apertures. 
Passage of the exhaust from one chamber to the 
next is through large holes or wide elongated slots, 
which do not unduly restrict the flow. 

A cone piece is fitted at the end of the centre tube 
into which the exhaust air first passes to split it and 
transfer the pulsations to the wall of the tube. Both 
ends of the silencer have sound and shock-absorbing 
discs which prevent vibration and consequent noise 
from the silencer plates. 

The advantage of this form of silencing is, first, 
that there is no back pressure and, as there are no 
small apertures through which the air must pass, there 
is no tendency to freeze under any conditions. In 
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SMALL DRILL SILENCER 


consequence, whatever the state of the atmosphere, no 
loss of power is experienced. This silencer is applicable 
and may easily be fitted to all drills with a single 
exhaust outlet. 

The other type of silencer, known as the “ V.D.I.” 
and illustrated in the lower engraving, is used on drills 
with a single-screwed or flanged exhaust outlet where 
only a small projection is required. It is circular and 
for a l}in. gas outlet is 6}in. diameter by 2jin. deep, 
the weight being 3}1b. The exhaust passes into the 
body of the silencer and impinges on sound and shock- 
absorbing pads in which the vibrations are damped 
out. The exhaust is then deflected through an elon- 
gated circular spiral spring which pulsates and helps 
to absorb the expanding force. The pulsation of this 
spring also serves to prevent the formation of ice 
within the silencer. 








Tue A.C. CommutTator Moror ror Driving CRANES.— 
We have been informed by the British Thomson-Houston 
Company, Ltd., that.the 40-ton crane shown in Fig. 1 on 

225 of our issue of February 17th, was manufactured 
by the Vaughan Crane Company, of Manchester, who hold 
the patents for the schemes 1 and 2 described on the 
following page. 

THe BurcENsTocK-HAMMETSCHWAND Lirr.—tIn our 
issue of November I1th, 1938, we described the Burgen- 
stock-Hammetschwand lift, and stated that the modernisa- 
tion of the lift was carried out by “ the Belgian firm of 
Schindler and Co., Ltd.” We are asked to point out that 
Schindler and Co., Ltd., is a purely Swiss firm, and that the 
work was done by its head office at Lucerne. 





A branch office of the firm is situated in Brussels. 
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The Science Museum* 
By G. TILGHMAN RICHARDS. 


In this, the third of the five lectures on “‘ The Use 
of Museums,”’ I am dealing with the Science Museum, 
and shall take as my “ text ” a slogan which used to 
be displayed many years ago in an office in which I 
worked, ““ Young man, know the past to command 
the future.” 

The Science Museum is the national repository for 
collections and exhibits which illustrate the history, 
development, and so far as is possible, present 
practice in the applications of pure and applied science 
in its multifarious aspects, illustrating the part played 
by science in industry, engineering, transport, &c. 
One cannot help being impressed with the great part 
which the British people have played in the inception 
and development of this scientific and industrial 
progress, especially during the last two centuries. 
We were the pioneers in invention, and also held our 
place in pure science, and in the Science Museum we 
have a unique assemblage of collections containing 
a greater proportion of original apparatus and 
mechanisms than any other country can provide, 
a great and glorious heritage, an inspiration, but also 
a responsibility calling to us to hold aloft the torch of 
knowledge, to carry forward the steady development 
of ordered progress, never to falter in what must be 
the ultimate aim of every people, the application of 
scientific knowledge and progress for the betterment, 
the increased health and happiness of all humanity. 

The thinking visitor must soon feel as Anatole 
France must have felt when he wrote, quoting from 
memory, “‘ Let us not lightly cast aside anything 
that is of the past, for only on the foundation of the 
past can we build the structure of the future.” A 
Chinese proverb also expresses the same idea, in the 
beautiful metaphor of that people: ‘“‘ Forget not 
last summer’s blossom, or spring will be meaningless.” 

[The lecturer then outlined the facilities offered 
by the Science Museum to visitors.] 

So much for the facilities offered by the Museum. 
Now, what use should we make of these facilities ? 
In every walk of life a solid background of knowledge 
is an asset of incalculable value. Not only does such 
a background enable one to judge what are the fruit- 
ful fields open to endeavour and enterprise, but it 
informs us of what to avoid, of what has already been 
attempted and either abandoned or brought to some 
stage of fruition. Why was the particular enterprise 
or research abandoned ? Was it that the time was not 
propitious, or lack of knowledge, or wrong approach, 
or lack of foresight or persistence ? Also, what is 
there in collateral pursuits which may and frequently 
does give that needed fillip to the imagination, the 
clue to the success of some new invention, research, 
or industrial application? After all, the bulk of 
human knowledge is negative, little of it is positive. 
We must know not only what to do, but, even more 
important, what not to do. Background is therefore 
an essential to every student, every teacher who hopes 
to make any sustained advance in his or her work 
and in every instance a benefit to positive knowledge, 
in avoidance of unfruitful and unproductive work, 
and the “ flogging of dead horses,’ and there is no 
corner of the Science Museum where this background 
is not to be found, coupled, so far as we can, with 
illustration of current practice and present-day 
knowledge. 

The pity of it is that so few of us are prepared to 
devote the time, or perhaps have so little opportunity, 
perhaps so little inclination, to acquire knowledge 
other than that which we know we must have in our 
everyday occupations. So many of us are too busy 
with, or too engrossed with our daily tasks, too anxious 
to succeed in our callings, to hold our place in com- 
petition with our fellows, to feel much urge toward a 
study of the past or an endeavour to mould the future. 
We fail to realise that we must “ know the past to 
command the future.”” And yet such knowledge gives 
dignity to thought, makes us more responsible beings, 
commands the respect of those who can appreciate 
depth of thought and the consequent building of 
character, and it is undeniable that the time is fast 
approaching, if not indeed overdue, when the engineer 
and the scientist must exhibit depth and breadth of 
learning, must take a more active part in controlling 
the application of research and invention, must 
prevent the wrong use of the gifts which science 
showers on humanity with so lavish a hand. It will 
perhaps devolve upon you, the rising generation, to 
correct the mistakes of the past, to repair the damage 
which has been allowed to grow through the tendency 
of the scientist and engineer to produce inventions, 
processes, and improvements, and then to stand aside 
and disclaim responsibility for the proper or improper 
use of their labours. Sir Richard Gregory, in the 
course of the Elihu Root Lecture in Washington, used 
these pregnant words: “ It is being widely recognised 
that science cannot be divorced from ethics, or 
rightly absolve itself from the human responsibilities 
in the application of its discoveries to destructive 
purposes in war or economic disturbance in times of 
peace. Men of science can no longer stand aside from 
the social and political questions involved in the 
structure which has been built up from the materials 


* From a lecture delivered at University College, London, 
being No. 3 in a series entitled ‘‘The Use of Museums,” 
February 21st. 








provided by them, and which their discoveries may be 
used to destroy. It is their duty to aid in the estab- 
lishment of a rational harmonious social order out of 
the welter of human conflicts into which the world 
has been thrown through the prostitution of the rich 
gifts with which they have endowed the human race. 
Science has made the world one through the facilities 
of transport and communication now available, and 
it recognises no political or racial boundaries in the 
fields of knowledge. By the wise use of this know- 
ledge the earth could indeed become a celestial 
dwelling-place instead of a world of dust and ashes 
which prevailing conditions seem to be making its 
destiny.” 

It is undeniable that science, by steadfastly 
refusing to recognise national boundaries within her 
proper field, enjoys the potential means of indicating 
logical methods of approach. 

Engineering has similar bonds of good fellowship 
between nations ; for example, such an organisation 
as the World Power Conference which periodically 
draws together the engineers of all countries to discuss 
problems common to all. 4 

So much for the international aspect of scientific 
pursuits. You, the student, require what the Museum 
has to offer, call it what you will, background, vision, 
judgment, culture, kultur, poise, the Museum can 
help and exists to give that help. 

The contents of the galleries are a to the 
imagination, call us to emulate the feats of the great 
leaders of the past and present. How can one help 
but be enthralled by examination of the actual 
apparatus made and used by the great army of men 
who are represented by their work. Not long ago 
I had the pleasure of conducting round the Museum 
the members of the American National Research 
Council. The members include many of their greatest 
scientists and technicians, a grave and courtly 
assembly ; but one would have imagined them a 
crowd of excited children who had been admitted 
into a playroom which contained all the wonderful 
toys of which they had familiar knowledge, but 
had never had the oppoftunity to make contact with. 
To the staff of the Museum these are our daily 
contacts, and perhaps contact breeds familiarity, 
and we forget to be impressed by our wonderful 
privileges, just as Professor Glanville would* think 
nothing of going up to beautiful Princess Nefer-Titi 
and saying “‘ Permit me, you’ve got a smut on your 
little nose.” But sometimes our privileges are 
brought sharply home to us. On this occasion the 
leader of the Council remarked : 

“To be able actually to see and touch these price- 
less heirlooms, to be able to make the same experi- 
ment that Faraday made, with his original magnet, 
to turn the disc between poles and see, as with the 
eyes of Faraday, the galvanometer start to swing, 
is to know all the excitement which one must feel 
at seeing afresh the very birth of electrical engineer- 
ing. A privilege which I feel sure not one member 
of the Council will fail to recollect, almost with awe, 
during the rest of his life.” 

So, also, it is almost with awe that we contemplate 
the simple, almost trivial apparatus with which the 
old giants discovered the fundamental laws of 
physics. A bit of wire, a scroll of tin, an old bottle, 
a bit of sealing wax, a hairpin, a few nails! It gives 
us pause when we lightly requisition a few thousand 
pounds’ worth of apparatus to enable us to-day to 
apply in practice the laws derived from such things. 

All that I have so far said applies with equal force 
to those visitors among the general public who are 
not particularly interested in research, or study, 
or teaching. To them I would address a further 
point. No matter what the occupation, no matter 
how enthusiastic and engrossed in your pursuits 
you may be, there is at times a certain monotony, 
an ennui, which obtrudes itself, and we turn to some 
antidote—hobbies, sport, physical culture—some- 
thing to allow us to get away from the daily round. 
Have you ever thought how curiously we regard 
our business life, what a funny expression it is that 
we use when we arrange to “ get away ”’ for relaxation 
or a holiday ? What is it we are so pleased to “ get 
away ” from—this wonderful economic and industrial 
system in which we occupy our particular niche ? 
What we really mean is that we cannot for always 
stand the monotony of the same work day after 
day, the constant repetition of production work. 

Here, again, the Science Museum offers some 
antidote to monotony; greater knowledge of the 
structure in which our particular niche happens 
to be situated ; greater knowledge of the structures 
in which other peoples’ niches are placed. As a 
simple illustration, take a man engaged on road- 
making, mixing concrete, laying reinforcement, 
levelling the mixture, laying tarmac. Just a daily 
job of routine work, no particular initiative required ; 
maddeningly monotonous. Suppose that man had 
a fair knowledge of the history of roads, of the 
great road systems of the ancient Near East, of 
Rome, the methods used, the permanence or imper- 
manence of their work, the advent of Telford and 
of Macadam, the immense effect of their work, the 
reasons which dictate the modern form of highway 
construction. Is not that man bound to feel 


differently toward his job? No longer has he just 
a job on a road, he is carrying on a long tradition 
of good work truly done, something to take more 
pride in, something in which he says to himself 





“that would make those old Romans, who thought 
they were the last word in road-building efficiency, 
sit up and open their eyes. Is this the last word, 
shall we improve? I had better find out in the 
Science Museum and Library what is going on in 
my line.’ A few hours of directed study are all 
that is required to change entirely that man’s out- 
look. Are you a typist, bookkeeper, cashier, 
accountant, or secretary ? The same applies. The 
development of typewriters, of duplicating, how the 
pen originates, of calculating machines, cash registers. 
Are you engaged in selling manufactured goods ? 
Then why not understand how they are produced, and 
why ? ‘Textile processes, weaving, finishing of 
fabrics, production of fabricated hardware, welding 
systems. What were the processes which produced 
that tin kettle or die-cast aluminium utensil you 
have bought or sold? Why is die casting more 
durable than metal spinning? And, incidentally, 
what is the history, the inner implications, the world- 
wide effect to-day of that vague thing we call the 
Industrial Revolution ? How does it affect you ? 
What does it portend in world affairs ? I shall return 
to that later. 

To the school teacher the Museum is a veritable 
mine of information available to ‘supplement, by 
visual teaching, the facilities already existing in 
the school. In economic history, in period history, 
certain aspects of geography, world development, the 
Science Museum links up with the other Museums 
which deal directly with archeology, ethnology, &c. 
Although the numbers using the Museum are large, 
they bear little relationship either to the number of 
schools or of the pupils in the London area, and the 
Museum authorities would welcome a vastly increased 
use of the services offered. Their aim is to provide 
the teacher with the means to pre an itinerary 
covering selected and suitable exhibits to illustrate 
whatever phase of instruction he or she may be 
dealing with, and to that end we envisage a greater 
use of the suggestion put forward to the District 
Museums Associations that groups of teachers 
should come to study and make a preliminary selection 
of material and of how best use may be made of it. 
Meetings are held with representatives of the District 
Associations and the central committee of the con- 
trolling body, the London Museums Society. Some 
criticism is advanced that the system of labelling 
is not too suitable for school children, and suggestions 
are made for a drastic simplification of the label. 
All this takes time and, unfortunately, money, and 
although one has some sympathy with the teacher, 
one must point out that the Museum has other and 
more technical responsibilities to bear in mind, and 
actually the visual teaching employed does not 
require the reading of the labels in general. Even 
so, they are arranged so that the simple explanation 
of the exhibit and its history are printed in heavier 
type, followed by the technical description and data 
in smaller type, the latter indispensable to the 
student and older visitors. 

Now, in order to indicate the kind of teaching 
and the method used, applicable not only to the 
school teacher, but equally so to the general visitor 
and the student, I am going to return to the subject 
of the Industrial Revolution, chosen because of its 
universal interest and as not too specialised. 

(1) First, we require an outline of conditions in 
Britain and Europe in general from the Roman 
occupation up to the Tudor period, Britain being a 
practically self-supporting agricultural community 
exporting wool and a certain amount of metals. 
With the Tudor period we have an opening out of 
travel and discovery; of heavy industries—coal, 
iron, stone quarrying, &c.—and thereby the problem 
of the deterioration of the roads becomes of para- 
mount importance. This leads to : 

(2) The development of trackways, or tramways, 
whereby such materials were conveyed from the 
source to, generally, the small ports existing all 
round the coast and conveyed by coastwise shipping. 
This led to a development of such shipping and the 
development of such ports, although most of these 
have fallen into decay. Incidental to this is the 
inception of real naval power and naval gunnery by 
Henry VIII. (Galleries : Roads and Road Transport, 
Sailing Ships, Track, Wagons, &c.) 

Complementary to the above we have the develop- 
ment of hand implements and later the machines. 
We find that man in the Flint Age had evolved 
practically all the basic hand implements of to-day, 
and that through time the only real change has been 
in material—flint and stone, copper and bronze, 
iron and steel. As time and skilled industry 
enlarges, we have the addition to hand implements 
of aids to skill. These are not machines, but gradually 
become incorporated with machines, ¢.g., the vise, 
stocks and dies, &c. The important point here is 
that these ideas introduce no new principle. Historic- 
ally, the Massacre of Saint Bartholomew and the 
influx of the Huguenots are important factors in 
bringing enhanced skill to Britain, also the Guild 

, and its effects on craftsmanship and the 
defects which caused the system to ultimately 
collapse. From the Tudor period onwards we have 


the development of “real”? machines, but for a 


long time they still only facilitated the expression 
of the worker’s skill and did not replace that skill— 
exemplified by the development of the power hammer, 
lathes, planer, boring machines, &c. All these 
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machines were of wooden construction up to roughly 
the 1790-1800 period. Then we come to the sudden 
and most important changes caused by the introduc- 
tion of the steam engine, the change over from wood 
to cast iron in the construction of the machine, the 
work of the great pioneers Maudsley, Roberts, 
Whitworth, &c., and the general adoption of true 
guide surfaces for control of the movements of the 
work or the cutting tool; this, obviously, imme- 
diately, and for the first time, transfers the respon- 
sibility for accuracy from the man to the machine. 
(Gallery to visit: Hand Implements and Machine 
Tools.) 

Next we come to the development of power for 
industry, bringing out the point that before roughly 

1780 the only power available in industry was that 
of water, animals, and wind. We proceed with the 
development of steam pressure applications (not yet 
engines) from Hero to Savery, then to Newcomen, 
Watt, and Trevithick up to 1820. (Galleries : Power 
Other than Steam, Stationary Steam Engines.) 

Also complementary we have the development of 
mechanical road transport, starting with the attempts 
of Cugnot, Murdoch, and Trevithick, &c., with steam 
propulsion on roads, carrying on to the development 
of steam coaches from 1802.to roughly 1837. During 
the same period we have the beginnings of steam Icoo- 
motion on rails, the early locomotives of Trevithick 
of 1804, 1805, and 1808, carrying on through the work 
of Blenkinsop, Stephenson, Blackett, Hedley, and 
so forth, the Rainhill trials 1829, the ‘‘ Rocket,” 
‘** Novelty,” ‘‘Sans Pareil,” and ‘“ Perseverance,” 
and the establishment of the locomotive as the coming 
industrial locomotive power of the future. (Galleries : 
Mechanical Road Transport, Locomotives and Rolling 
Stock, Later Track.) 

The third complementary development is in the 
rapidly expanding textile trades from the Tudor 
period ; from the shed-stick loom to the jacquard, 
from primitive hand spinning to the spinning wheel, 
the jenny, water frame, &c. (Gallery to visit: 
Textile Machinery and Processes.) 

The fourth complementary development was that 
of marine propulsion commencing with Hull’s patent 
of 1736, the work of Jouffroy, Perrier, Fitch, and 
Rumsey in the United States, and Miller and Syming- 
ton in Scotland, covering the period up to 1798. 
Symington’s “ Charlotte Dundas” (1802), Fulton’s 
““Clermont ”’ (1807), Bell’s ‘Comet’ (1812), and 
the development of inland and coastwise steam 
navigation. Beginnings of Atlantic crossings, the 
“Savannah,” ‘Curacoa,” “Royal William,” 
“* Syrius,”’ and ‘“ Great Western ” (1838), and so on 
to to-day. (Galleries to visit: Marine Engines and 
Boilers, Ship Collection—second floor.) 

The fifth complementary development was that of 
electricity, divided into two broad periods—before 
and after 1800—the division being influenced by the 
change from an intermittent current supply to con- 
tinuous current, due to Volta, &c. Before 1800 we 
have the frictional machines, Leyden jar, influence 
machines, development of the magnet from the 
lodestone, &c. After 1800 the work of Faraday and 
the later electrical engineers. (Galleries to visit : 
Electrical Instruments, Electrical Engineering.) 

We have now brought the student along these 
various parallel paths up to, say, the 1830 period, 
and the student should by now have a clear and fairly 
complete grasp of the developments which have taken 
place and the influence of those developments upon 
every-day life. 

The next stage is to deal with the development of 
the internal combustion engine, the steam engine, 
and the steam turbine, in connection with industrial 
power and locomotion. Here we deal with the station- 
ary I.C. engine, developing from the early engines to 
** Lenoir ”’ (1860) on to the Otto four-cycle and Day 
two-cycle systems, and the development of the Diesel 
and high-speed compression ignition engine of to-day. 
(Galleries : Internal Combustion Engine, East Hall, 
and Automobiles, Motorships.) 

Then the development of steam turbine from 
Parsons (1884) and De Laval (1887), through to the 

central power stations of to-day, and the development 
of turbine propulsion of vessels. (Galleries : Turbines, 
East Hall, and the Marine Steam Turbine Collection, 
Turbine-driven Ships, second floor, Ship Collection.) 

The teacher will during this same period have 
stressed the incalculable influence of the development 
of printing. Actually the development of the “ art ” 
of printing and study of printed matter can be 
better seen in other museums. We start with the 
mechanisation of the old hand art. 

To complete the survey we have the development 
of the aeroplane, the balloon, the airship, the modern 
automobile, high-speed steam trains, and high speed 
on water. The development of world-wide aerial 
communication and a survey of existing air lines, 
speeds and equipments. This would entail a series of 
what one might call final visits to most of the galleries 
already visited to round off and send home the 
subjects in the student’s mind. You will see that in 
making this study no less than nine primary visits 
should be made to the Science Museum, without 
taking account of the final visits suggested above. 

Now, what are we to learn from this study? I 
think that the first thing which impresses us is that 
to-day we are creating a new kind of civilisation, 


changes which it has effected in human life are 
stupendous. If we study the old and past civilisa- 
tions we find that they subsisted almost entirely on 
the surplus producible by those of the people who 
were engaged in food production and that since the 
surplus which could be produced per head of those so 
engaged was very limited, due to the primitive 
implements and transport of the early peoples, the 
time soon arrived when the expansion of the food- 
producing area caused the surplus to be consumed 
before it could reach the central: city. Such an 
economic system is strictly limited and cannot 
progress. In this new era we have created a new 
kind of worker, a synthetic slave, the machine, which 
does not press upon the food problem, and does make 
the productive power of the individual almost inde- 
pendent of limitations. But it is only now that we 
are beginning to comprehend that the right use of 
the machine can give us abundant leisure, do the 
drudgery of our work, increase the health and happi- 
ness of all mankind, and make us the heirs to that 
“celestial dwelling-place on earth” to which Sir 
Richard Gregory referred. But, to comprehend this 
and to enable us to mould human progress in accord 
with the facilities available to-day is it not imperative 
that we should “‘ know the past” before we can hope 
to “command the future” ? 








The Combustion Gas Turbine* 
By ADOLF MEYER, E.D.t 


Definition of the Combustion Turbine.—The term 
*“‘ constant-pressure gas turbine,” hitherto generally 
employed to denote a turbine actuated by the steady 
flow of the products of a continuous combustion 
under pressure in a combustion chamber, is inaccurate. 
The expression “constant-pressure turbine” was 
chosen to distinguish this machine from the constant- 
volume turbine, in which combustion takes place inter- 
mittently, by explosion in a closed chamber with a 
substantial rise in pressure. In the so-called “ con- 
stant-pressure gas turbine,” neither the combustion 
chamber pressure nor that before the turbine remains 
constant in service, as, for instance, the steam pres- 
sure of a boiler ; on the contrary, they depend on, and 
vary with, the load. 

It is preferable therefore to call such a turbine a 
“continuous combustion gas turbine,” or, briefly, 
“combustion turbine,” in contradistinction to the 
explosion turbine. 

History.—The introduction of the gas turbine in the 


engine, and condensing plant, by more simple equip- 
ment; and, secondly, the wish to produce directly, 
by means of a turbine, the rotary movement (which, 


in the majority of cases, is necessary for the trans- 
mission of the power), and to do away with the crank 
and connecting-rod mechanism of the steam engine. 
That the desired simplification has been achieved 
can be seen from Fig. 1, which shows the com- 
bustion turbine in its simplest form. B is the com- 
bustion chamber in which the gases are produced 
at a high temperature by the continuous combustion 
of some kind of fuel in an atmosphere of compressed 
air. 

According to the fuel used, such turbines are 
referred to as gas, oil, natural gas, blast-furnace gas, 
or pulverised coal turbines. With all these fuels, 
the temperature of the combustion gases is high and 
must be reduced to a value compatible with the 
creep strength of the gas turbine blading. This 
can be done either by the addition of a large excess 
of air or by the injection of water or by a partial 
abstraction of heat by water-cooled surfaces, or other 
similar means. Of these methods, cooling by injec- 
tion of water must be ruled out of consideration, 
because of the loss associated with the latent heat 
of evaporation. The plant shown in Fig. 1 is based 
on the use of excess air as a cooling medium and of 
oil as fuel. 

The total quantity of air (combustion plus cooling 
air) is drawn from the surrounding atmosphere by 
the axial compressor A, compressed to the combus- 
tion pressure of the order of 20 Ib. to 30 Ib. per square 
inch gauge, and forced into the combustion chamber 
B. Part of the air serves as combustion air for the 
oil which enters the burner D at C, whilst the 
remainder is forced through the annular space 
between the wall of the combustion chamber and 
the burner jacket. Here it takes up heat from, 
and incidentally cools, the burner jacket, after which 
it mixes with the products of combustion, reducing 
their temperature to that admissible for the gas 
turbine blading F. In this simplest form of gas tur- 
bine, the gases go straight from the turbine G to the 
chimney. The speed of the gas turbine is governed 
by controlling the fuel oil supply and by means 
of a by-pass valve H, which acts as a safety valve. 
In addition to the compressor referred to above, the 
gas turbine drives the generator J either directly or 
through gearing. The only auxiliary machines of the 
plant are the starting motor K, which is of a size to 
ensure the compressor supplying enough air to the 
combustion chamber for lighting up and the lubricat 
ing and fuel oil pumps. 

It will be seen that the early inventors’ aim to 





field of power generation is the realisation of a long- 
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cherished dream of engineers. Hardly any other 
kind of machine has received more attention from 
inventors, skilled and otherwise. A great number 
of suggestions has been made in regard to the method 
of operation of gas turbines, whilst patents cover- 
ing design details and component parts run into 
thousands. 

From the Patent Office records of different countries 
inventors appear to have started tackling this pro- 
blem at a very early date, for the first patent was 
granted in 1791 in England to one John Barber. 
Since then the number of patents has steadily 
increased. 

What may have induced the first gas turbine 
inventors to want to produce a substitute for the 
reciprocating steam engine, at that time the only form 
of heat engine in use ? The question of efficiency was 
probably given but scant consideration, for the theory 
of heat was then little advanced. Two reasons can 
be suggested. First, the natural desire to replace 
the steam plant consisting of steam boilers, steam 





* From a paper presented before the Institution of Mechanical 





something that has never before existed, the Machine 
Age. Although this era is hardly 150 years old, the 





Engineers, February 24th. : 
+ Director, Brown, Boveri and Co., Ltd., Baden, Switzerland. 
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Fic. 1—Diagram of the Simplest Form of Combustion Turbine Plant 


being no boiler with auxiliary equipment, such as 
feed water pumps, water treatment plant, &c., no 
condenser with circulating water, air extraction, and 
condensate pumps, no water supply system, cooling 
towers, or such like. The boiler is replaced by a 
simple combustion chamber, although the compressor 
is now larger and more expensive than the forced and 
induced draught fans of a normal boiler installation. 

Later inventors and scientific workers appear to 
have been striving for an improvement over the 
efficiency of the steam process, for, in about 1850, 
Redtenbacher wrote to Zeuner: “ The fundamental 
principle of the generation and use of steam is 
wrong. It is to be hoped that steam engines will 
disappear in a not far distant future, as soon as we 
know more about the nature and effects of heat.” 
The fact that Redtenbacher’s prophecy has so far 
not come true must be attributed mainly to the 
invention of the steam turbine, which gave a new 
lease of life to the steam cycle, and for a long while 
caused the. gas turbine problem to be relegated to 
the background. With the advent of the steam 
turbine one of the principal aims of the gas turbine 
inventors was realised, namely, the direct generation 
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of power by a rotary movement without the help of 
pistons, cranks, &c., whereas this could not be 
achieved with the gas turbine, as long as the machine 
required for compressing the air was of the recipro- 
eating type. 

As far as is known, the first gas turbine to be built 
and tried was the hot air turbine developed by 
Stolze, which is said to have been designed in 1872, 
although the trials were made between 1900 and 





1904 (Fig. 2). This turbo set is of particular interest, 


did, however, reap some reward for their efforts, as 
the experience gained enabled them to improve 
considerably the performance of torpedoes by 
injecting and burning paraffin oil in the compressed 
air actuating the propelling engine. The conditions 
were here extremely favourable, as it was easily 
possible to avoid excessive temperatures, owing to 
the availability of an abundance of water for cooling 
purposes. 

The reason why the first turbine did not prove a 
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A, multi-stage axial compressor. 


Fic. 2—Siolze’s 


because a multi-stage reaction gas turbine and a 
multi-stage axial compressor (most probably the 
first of its kind) were used. In view of the state of 
engineering development and limited knowledge of 
aerodynamics at that time, it is hardly surprising 
that this design was not a success. Even Sir Charles 
Parsons had to abandon the axial compressor at 
about the same time, after having done an enormous 
amount of work in connection with it, this being 
one of the few cases in which this great inventor, in 
spite of his engineering genius, and of the resources 
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1 Thermal efficiency at coupling of turbine at 


Fic. 3—Thermal Efficiency at Coupling of Gas Turbine as a 
Function of the Overall Efficiency of Compressor and Turbine 


at his disposal, was compelled to give up a quest on 
which he had embarked. 

It is a strange coincidence that the first centrifugal 
compressor ever built (a Brown-Boveri three-cylinder 
turbo-compressor with twenty-five impellers, working 
all in series, to develop a pressure of 60 Ib. per square 
inch absolute) was for a gas turbine designed by 
Armangaud Lemale which used paraffin oil as fuel. 
With a temperature of about 1030 deg. Fah. at the 
nozzles, obtained by injecting water into the com- 
bustion chamber, the turbine was just able to supply 
the power required for compressing the air. The net 
output was nil and the efficiency was zero. The 
Société des Turbo-Moteurs, which built this turbine, 
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B, multi-stage reaction turbine. 














C, heat exchanger. 


Hot Air Turbine 


success can be seen in Fig. 3, which shows the thermal 
efficiency of a gas turbine plant of the type illus- 
trated in Fig. 1 as a function of the overall turbine 
and blower efficiency, and for different turbine 
admission temperatures. It will be seen that even 
with an overall efficiency of 53 per cent., corresponding 
to a turbine efficiency of 78 per cent. and a com- 
pressor efficiency of 68 per cent. (values unlikely to 
be attained at that time) the efficiency of the gas 
turbine cycle with a gas admission temperature of 
1000 deg. Fah. is zero, and would not have exceeded 
5 per cent. with a temperature of 1500 deg. Fah., a 
value which even now is stillinadmissible. The cause 
of this unhappy result must be sought in the great 
volume of compressed air required for mixing with 
the combustion gases to reduce the combustion tem- 
perature of approximately 3300-3600 deg. Fah. to 
the value admissible for the gas turbine blading. 

To get over this difficulty, which was thought 
insurmountable at the time, Holzwarth, in 1905, 
resorted to the explosion or constant volume turbine. 
In this turbine the fuel (oil, blast-furnace gas, and 
pulverised coal have so far been used) is fed to a 
closed combustion chamber filled with compressed 
air and the mixture exploded, thus causing the 
pressure to rise to several times (approximately 
4} times) its original value. The combustion 
chambers, nozzles, impeller, and blades are water- 
cooled. The output of the compressor is only a 
fraction of that required for the combustion turbine, 
and a poor efficiency of the compressor has no longer 
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1.—Gas turbine. 








and second, to recover the heat given up to the 
cooling water, the latter must be evaporated and the 
steam used to actuate a turbine for driving the 
compressor. 

In order that this turbine may be able to develop 
the power required by the compressor it must run 
condensing, for which purpose a condenser with all 
its auxiliaries, and a cooling water plant are needed. 
The first gas turbine of this type was built between 
1906 and 1908 by Kérting, of Hanover, to the design 
of Dr. Holzwarth. On the basis of the results obtained 
with this experimental turbine, Brown, Boveri built 
and tested between 1909 and 1913, to the order of 
Dr. Holzwarth, a second gas turbine with a nominal 
rating of 1000 H.P., which, however, gave a net 
output of only about 200 H.P. Several further 
Holzwarth gas turbines were built by Thyssen during 
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Fic. 4——Diagram of the Holzwarth Explosion Turbine, 
Two-chamber, Two-stroke Design 


the period 1914 to 1927, but none of them was ever 
put into continuous operation. In 1928 Brown, 
Boveri again took up the manufacture of a Holzwarth 
gas turbine and proposed for it a eyele which might 
be called the two-chamber, two-stroke cycle. The 
diagrammatic arrangement of the plant is shown in 
Fig. 4. This unit is installed in a German steel plant, 
where it has been in operation with blast-furnace gas 
since 1933. The results obtained have led to an order 
being placed for a larger turbine of 5000 H.P. now 
being built by Brown, Boveri at Mannheim. 

The explosion turbine is really outside the scope 
of the present paper, and it is accordingly impossible 
to deal here more fully with the Holzwarth turbine, 
but it would be unfair not to acknowledge the 
enormous amount of work contributed during thirty 
years of unrelenting effort by Dr. Holzwarth and 
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Fic. 5—Velor Steam Generator 


such a disastrous effect, because (1) only a small 
excess of air is necessary for combustion, since water 
is used for cooling ; and (2) the air need only be com- 
pressed to approximately one-quarter of the final 
explosion pressure. 

These advantages are, however, accompanied by a 
considerable complication and increase in cost of the 
plant. First, a number of automatically operated 
valves is necessary for the combustion. chamber : 





his collaborators, to the development of the gas 
turbine, and not to say a word of praise for their 
tenacity and the material sacrifices made by them in 
following up this idea. 

The work done by Brown, Boveri in connection 
with the Holzwarth gas turbine resulted in the 
development of the Velox boiler, whose principle is 
now well known to most engineers, but which, never- 
theless, is referred to again here (Fig. 5), because the 
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experience gained with it led back to the combustion 
turbine. The Velox steam generator is a boiler fired 
under pressure, the pressure being produced by a 
compressor driven by a gas turbine actuated by the 
exhaust gases of the boiler. Part of the pressure pro- 
duced in the compressor is used to maintain high gas 
velocities in the heat-transmitting parts of the boiler, 
thus ensuring high rates of heat transfer. The 
remainder of the pressure head is used to drive the 
gas turbine. This application of the gas turbine as 
an auxiliary rendered.essential the creation of a com- 
pressor set having a high efficiency, otherwise the 
exhaust gas turbine would be unable to develop the 
power required for driving the compressor, and the 
deficiency would have to be supplied by another 





due allowance being made for inevitable temporary 
fluctuations of temperature during governing opera- 
tions. 

The efficiency corresponding to this temperature, 
referred to the output at the coupling and the net 
calorific value of the fuel, and assuming an overall 
compressor and turbine efficiency of 73 to 75 per 
cent., readily obtainable with net outputs of 2000— 
8000 kW, could, according to the curves in Fig. 3, 
be expected to attain 17—18 per cent. 

Applications.—The next question was, What use 
could there be for a turbine of this efficiency ? In 
raising this question it must be remembered that 
before high pressures were introduced, 18 per cent. 
was considered quite a satisfactory efficiency for a 





Although the pressure drop in the apparatus used 
for the cracking process results in the electrical 
energy obtained being considerably less than that 
which would be delivered by a pure gas turbine, the 
energy produced is sufficient to cover the power 
requirements of the cracking process, for which a 
Velox boiler supplies the necessary steam. The gas 
turbine has an output of 5300 kW, and the input to 
the compressor is 4400 kW, the excess of 900 kW 
being converted into electrical energy. The unit in 
question, shown in Fig. 6, has been in operation day 
and night for more than two years in the Marcus 
Hook refinery of the Sun Oil Company, near Phila- 
delphia, U.S.A. Fig. 7 shows the unit opened up, 
the gas turbine being on the left, and the multi-stage 











Fig. 6—Gas Turbine Supercharging Plant for the Houdry Oil Refinery Process 


source, which would have reflected seriously on the 
efficiency of the boiler. ’ 

The problem was solved by the development of a 
four or five-stage reaction turbine and a ten to 
twelve-stage axial compressor, the design taking into 
account the results of the latest research in the field 
of aerodynamics. 

Present Stage of Development of the Combustion 
Turbine.—The attainment of efficiencies of 70 per 
cent. and over in large sets of this kind suggested that 
the possibilities of the combustion turbine cycle for 
a prime mover without the use of steam be once more 
investigated. Fig. 3, which has already been used 
to explain why former designs failed to deliver any 
useful output, shows that with overall efficiencies of 
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steam turbine of this size, but with high pressures 
and temperatures, regenerative heating of the con- 
densate, air preheating, and all the dodges in use 
in modern power stations, it is now possible to 
attain for such outputs coupling efficiencies approxi- 
mating to 25 per cent. To attempt to compete with 
the modern base-load steam turbine would therefore 
be useless. 

Supercharging in Chemical Processes.—The demand 
for hot compressed air in connection with the Houdry 
cracking process created the first interesting field 
of application for the gas turbine. Many chemical 
processes are favourably affected by an increase 
in pressure, either by intensifying the action of 
catalysts or otherwise assisting the reaction, and 
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Fic. 8—Bombproof Gas Turbine-driven 4000-kW Standby Plant 


70 to 75 per cent., it is possible to obtain the following 
net output efficiencies of the gas turbine cycle :— 


Gas temperature Cycle 
at turbine inlet, efficiency, 
deg. Fah. per cent. 
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The question was, What temperature could safely 
be employed without harm to the gas turbine blading ? 
On the basis of experience obtained with a large 
number of Velox boilers, and from the operating 
records of hundreds of exhaust gas turbines for Diesel 
engine supercharging units, a temperature of 1000 deg. 
Fah. was considered as absolutely safe for uncooled 
blades made of the available heat-resisting steel, 





resulting in an improvement in quality or an increase 
in quantity of the product, or by enabling smaller 
and therefore cheaper apparatus to be used. In 
many such processes supercharging is impossible in 
practice, owing to the cost of compressing the air, 
but if the gases resulting from the process can be 
expanded in a gas turbine, and the power thus 
produced is sufficient to drive the compressor, super- 
charging is in many cases both feasible and econo- 
mical. 

This applies to the Houdry cracking process, where 
the power generated by the exhaust gases in the 
gas turbine more than suffices for supplying that 
taken by the compressor, the excess being used for 
driving a generator coupled to the set through gearing. 





Fic. 7—Gas Turbine Compressor Unit Shown in Fig. 6, Open 


axial compressor on the right. The experience gained 
with this gas turbine resulted in orders for ten addi- 
tional units, of which two are already running, one in 
Italy and the other in Texas. 

Standby and Peak Load Plants.—Although the 
combustion turbine cannot yet compete with the 
modern steam plant for base-load purposes, it deserves 
serious consideration as a standby and peak load 
unit, on account of its special advantages. It is of 
simple design, cheap, light, requires little space, 
and, last but not least, is not dependent on any water 
supply. This means that the foundations and build- 
ings are cheap, and that the plant can be installed 
right at the point of consumption. 

These advantages are of particular importance 
in the case of so-called bomb-proof emergency 
stations, such as are now frequently built to meet 
the power requirements of key industries in time 
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_ With temperature of 1000 deg. Fah. at the turbine inlet and 
air preheating by exhaust gases with different sizes of pre- 
heater. Surface of heat exchanger for 2000 kW :— 


Curve 1 0 sq ft. 
oe 5,000 
3 15,000 
+ 30,000 
5 oO » (theoretical) 


Temperature before turbine, 1000 deg. Fah.; temperature of 
intake air, 68 deg. Fah.; compression without cooling. 
Fic. 9—Zfficiency at Coupling of 2000-kW Combustion 
Turbine 


of war, and for the maintenance of the essential 
services of towns (waterworks, &c.), which normally 
receive current over transmission lines, in the event 
of the power supply being interrupted. An example 
of this type of plant is the 4000-kW set ordered 
for the city of Neuchatel some eight months ago. 
Fig. 8 illustrates the extraordinary simplicity of 
such a power station. The set operates on the 
principle of the diagram shown in Fig. 1. The only 
auxiliary plant is the separate small Diesel-driven 
alternator, which in the event of a complete failure . 
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of power serves to supply the starting motor of the 
gas turbine. 

Improvements of the Cycle—The applications 
referred to above correspond to the simplest design 
shown in Fig. 1. An important improvement is 
attained by the utilisation of the heat of the exhaust 
gases of the turbine to preheat the compressed air, 
as shown in Fig. 9. Here the coupling efficiencies of 
the gas turbine set obtainable with heat exchangers 
of different sizes for an output of 2000 kW and a 
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With a temperature of 1000 deg. Fah. at the turbine inlet and 
air preheating by exhaust gases with different sizes of preheater, 
and reheating of the gases to the initial temperature between 


two stages. Surface of heat exchanger for 2000 kW :— 
Curve 1 0 sq ft. 

4 30,000 
5 @ ” 


Temperature before turbine, 1000 deg. Fah.; temperature of 
intake air, 68 deg. Fah.; compression without cooling. Turbine 
efficiency, 86 per cent.; compressor efficiency, 83 per cent. 
Fic. 10—Efficiency at Coupling of a 2000-kW Combustion 
Turbine 


turbine admission temperature of 1000 deg. Fah. 
are plotted against the pressure ratio of the com- 
pressor. It will be seen from these curves that the 
recuperation of the heat of the exhaust gases in a 
heat exchanger of 5000 square feet raises the cycle 
efficiency from 16-5 to 21 per cent., 7.e., brings about 
an improvement of 27 per cent. 

A further considerable improvement can _ be 
achieved by dividing the gas turbine into several 
cylinders and reheating the gas between those 
cylinders to the initial temperature, as shown in 
Fig. 10, which is drawn for a 2000-kW unit operating 
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A, thermal efficiency without recuperation; single-shaft 


arrangement with one turbine. 

B, thermal efficiency with recuperation and two-shaft arrange- 
ment with two turbines, one driving the compressor, the other 
driving the generator. 

Temperature before turbine, 1000 deg. Fah.; surface of heat 
exchanger, 7500 square feet for 2000 kW. 


Fic. 11—Thermal Efficiency at Coupling as a Function of 
the Load 


with an admission temperature of 1000 deg. Fah. 
and one intermediate reheat stage. As can be seen 
from this diagram, it is thus possible to obtain an 
efficiency of 19 per cent. without preheating the 
combustion air, and 22} per cent. with the above- 
mentioned preheater of 5000 square feet. The number 
of reheating stages is limited by the increased cost of 
the plant, as well as by the pressure drop in the 
piping and combustion chambers. 

A further innovation which improves the efficiency 
at fractional loads, but not at full load, can be 
obtained by using two turbines, one driving the com- 
pressor only without giving any power, and the other 
supplying only power. 





The efficiencies of the single-shaft arrangement, as 
in Fig. 1, and the two-shaft arrangement, as in Fig. 8, 
for a unit of 2000 kW with air preheater, and operating 
with an admission temperature of 1000 deg. Fah., 
are compared in Fig. 11. The improvement at 
fractional loads is brought about by the fact that the 
turbine driving the compressor can always be 
operated at the most suitable speed for the com- 
pressor, independently of the speed of the turbine 
supplying the useful power. 

[The paper concluded with brief descriptions of 
certain proposed applications of the combustion 
turbine, namely, to locomotives, ships, wind tunnels, 
and blast-furnace plants.] 








Maritime Industries* 





THE position of shipping and shipbuilding now con- 
stitutes one of the most serious problems which can 
be presented to an island community. For twenty- 
five years economic war has been waged by foreign 
Governments on these industries, and the rearma- 
ment programme has proved, in the main, a grave 
embarrassment to them. It has raised the prices of 
the raw materials necessary for ship construction as 
well as the level of wages ashore and afloat. This 
upward movement has synchronised, since the early 
months of last year, with a fall in the freights of 
shipping and a rise in running costs, with the result 
that shipowners, exposed to unrestricted and, in 
many cases, subsidised competition on the trade 
routes, have been unable to build new ships. The 
output of the shipyards in the current year will 
represent only about one-quarter of their capacity, 
while though there are 2000 fewer ships on the 
register of the United Kingdom than there were 
twenty-five years ago, over 800,000 tons gross were 
laid up in idleness in British ports at the end of 1938 
and 350,000 tons deadweight were waiting off the 
River Plate in the desperate hope of securing cargoes. 

Shipowners, by schemes of co-operation, and ship- 
builders by rationalising their industry, have done all 
in their power to save the twin industries from further 
decline. But privately financed and managed firms, 
which must work on an economic basis, cannot fight 
Governments with the pockets of their taxpayers at 
their command. In the United States, in France, in 
Germany, in Italy, in Japan, and elsewhere shipping 
and shipbuilding have passed under State control 
on the plea that merchant ships are the essential 
auxiliaries of men-of-war. Fear of war accounts, in 
fact, for all the measures which have been adopted in 
foreign countries in support of their maritime indus- 
tries. So long as that fear persists and the British 
Government, in accordance with sound economic 
principles, refuses to play the game according to the 
new and uneconomic rules, shipping and shipbuilding 
in this country, which has no highways but the seas 
for its commerce, will continue to decline. 

On the invitation of the Government, the ship- 
owners submitted to the Board of Trade in January 
a long-range programme of State aid—one for five 
years, which might involve an annual payment to 
various sections of the industry of £9,000,000. They 
propose that the deep sea tramp subsidy, which was 
paid in 1935 and 1936 and stopped in the following 
year, shall be revived, a sum of £2,500,000 per 
annum, instead of £2,000,000 as before, being voted 
on condition that relief is given in proportion as 
freights in the open market fall below a given datum 
line. As to liners, it is urged that £5,000,000 a year 
should be set aside to form “a defence fund ” to be 
administered by an independent tribunal, £500,000 
being earmarked for the benefit of the ships of that 
category engaged in the near Continental and 
Mediterranean trades. For tramp shipping in the 
near Continental trades a subsidy of £500,000 is also 
proposed, to be administered broadly under the same 
conditions as for the deep sea tramps. In regard to 
coastal shipping, a subsidy of £500,000 is suggested 
for the tramps, and “‘ an adequate equalising subsidy ” 
for the coastal liner trade. Generally, the plea is 
also made that in trade agreements in future provision 
should be made to ensure fairplay for British ships, 
especially in respect to the carriage of timber imports 
from Russia and other countries, which are now 
carried mainly under foreign flags. 

If some such scheme be accepted by the Govern- 
ment, activity in the shipyards may be somewhat 
stimulated, but not to such an extent as will furnish 
them with a reasonable amount of employment. 
There will still exist a gap between the prices most 
owners can afford to pay and those builders can 
accept, and the handicap on successful tendering for 
foreign orders will remain. 

These are the associated and complicated problems 
of the shipbuilding industry which the Government 
has undertaken to study sympathetically and the 
shipowners have promised to co-operate in finding a 
solution. It is realised by owners and builders that 
it is useless to build ships unless they can be profitably 
operated on the trade routes and there is a widespread 
feeling that the ultimate solution may be in the 
greater use of the purchasing power of the 47,000,000 
people in this country so as to support the essential 
maritime industries. 

* From a a, a7 Sir Archibald Hurd in the Bankers 
Magazine, Jan. 








Warragamba Emergency Water 
Supply Scheme 


THe Warragamba River, New South Wales 
(Australia), has at various times been considered 
as a source of water supply to the metropolitan area, 
and early in 1937 an emergency scheme to bring 
water from this river was commenced in view of the 
drought conditions and depleted storage on the 
Nepean Catchment Area. While this work was 
urgent, in order to provide a supply to meet the 
drought conditions existing, it was planned to 
form the first stage of the future development of 
the Warragamba Catchment Area, which would 
include the construction of a large dam and pipe 
lines supplying water therefrom. Although drought 
conditions have now been somewhat relieved, the 
work is being completed to provide the amplification 
safeguarding against a further drought stage. This 
would have been necessary in any case in a few years. 

The weir now being constructed, in addition to 
its use for the present scheme, will serve later to 
divert the water while the foundation work for the 
large dam is in progress, and this method of develop- 
ment by stages will result in a considerable saving 
in ultimate expenditure. 

The preliminary scheme includes the construc- 
tion of : 

(1) A weir across the Warragamba River 
upstream from the site of the proposed future 
dam and a suction main placed in a tunnel from 
the weir to the pumping station, a short distance 
downstream of the weir. 

(2) A pumping station in an underground 
chamber to be excavated in the side of the gorge 
and a delivery shaft. 

(3) Pipe line from the top of the shaft at the 
pumping station to Prospect reservoir. Between 
the Warragamba River Valley and Nepean River 
Valley this pipe line will be carried in a tunnel 
about 1} miles long. 

(4) A balance reservoir on high ground between 
the Warragamba and Nepean Rivers. This 
reservoir will be connected to the tunnel by a 
vertical shaft. 

The weir across the Warragamba River is located 
at a point about 600ft. upstream from the proposed 
future dam site. It will be constructed in concrete, 
58ft. in height and 235ft. in length. The suction 
main from the weir will be of 72in. diameter steel 
pipes. The underground chamber for the pumping 
station will be 34ft. in height, 34ft. in width, and 
139ft. in length. It will house pumps of a total 
capacity of 6000 H.P. The delivery shaft for the 
pumping station will rise to a height of 189ft. above 
the floor of station and will be lined with 72in. 
diameter steel pipes. The balance reservoir will have 
a capacity of 74 million gallons. The pipe line will 
consist of steel pipes, 48in. diameter, and carried 
on concrete saddies. The total length of the line 
from the top of the shaft at the pumping station 
to Prospect reservoir will be 164 miles. An ease- 
ment 2 chains wide is being acquired along the 
route and will be fenced on both sides. An access 
road will be constructed within the easement in the 
length between the Nepean River and Horsley Road, 
near Prospect. 

The system has been designed to deliver approxi- 
mately 40 million gallons per day from the Warra- 
gamba River to Prospect reservoir, which is the 
mtermediate storage for metropolitan supply, and 
later stages of development will provide much greater 
quantities. The work is being now planned to 
harmonise with the construction of further stages 
of the work, and with the construction of the large 
dam a very much greater supply will be available for 
Sydney from the catchment area of 3350 square miles. 








BOOKS OF REFERENCE 


The Engineers’ Who’s Who, 1939. Second edition. By 
M. E. Day. Dorking: Day and Co., ‘‘ Glenwood,” Dork- 
ing, Surrey. 20s. net.—The new edition of this valuable 
reference book has been considerably extended and now 
contains the names and full particulars of nearly 7000 
engineers in this country. It has been produced in 
co-operation with the leading professional institutions and 
in addition to dealing with civil, mechanical, electrical, 
and marine engineers, also deals with many members of 
the allied engineering industries. All entries are stated to 
have been checked within the past few weeks to ensure 
that the information is completely up-to-date. There is 
no doubt that this volume will prove a valuable reference 
for all firms and libraries connected with the engineering 
and associated industries. 





Handbook of British Refrigeration Material and Refrigera- 
tion Catalogue. London: Cold Storage and Produce 
Review, Empire House, St. Martin’s-le-Grand, E.C.1. 
Price 5s. net.—The second edition of this directory, like 
the first, is laid out in three main sections. The first 
section is an index of refrigeration materials and their 
manufacturers, and it is followed by an index of firms 
whose materials are described. In the last section there is 
given a classified description of machinery, power and plant 
equipment, insulation and refrigerator construction, and 
instrumental equipment. The book is well illustrated and 
will be of much use to all concerned in the refrigeration 
industry. 
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Markets, Notes and News 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


Finished Iron and Steel Production 


The statistics of production of finished iron and 
steel in 1938, issued hy the British Iron and Steel Federa- 
tion, show a decliné in the total of finished steel of 2,151,800 
tons, compared with that of 1937, a drop in the forge pro- 
duction of 81,000 tons, and in the finished mill production 
(iron) of 64,600 tons. The descriptions of steel showing the 
greatest reduction compared with 1937 were :—Heavy 
plates, jin. thick and over, 216,300 tons; sheets, under 
3 mm., not galvanised, 355,500 tons; tin, terne, and 
blackplates, 347,800 tons; sections, angles, channels, 
and tees, 260,000 tons; rounds, squares, flats, and 
hexagons, 282,500 tons. 
production :— 

FINISHED STEEL 








1937. 1938. 
Tons. Tons. 
Forgings: General ... 173,200 177,900 
Forgings : Tyres, discs, wheels and 
axles 157,900 158,300 
Heavy plates, fin. thick and over 1,471,100 1,254,800 
Medium plates and sheets, 3 mm. and 
under ¥ in. bac ciseauioe wate ate 152,600 114,700 
Sheets under 3 mm. 926,600 571,100 
Tin, terne and blackplates 957,800 610,000 
Galvanised sheets... 345,800 247,700 
Rails, 36 lb. per yard and over.. 444,500 428,400 
Rails, under 36 lb. per yard 41,300 40,100 
Rails grooved for trams- 20,100 22,000 
Sleepers 20,500 13,300 
Fish-plates and sole- -plates| , 32,800 22,500 
Sections, angles, channels, and tees.. 1,143,300 883,300 
Girders, joists, and beams ae 683,600 576,100 
Rounds, squares, flats, and | hexagons 1,575,900 1,293,400 
Wire rods ... 612,700 454,000 
Hot rolled strip for tubes . ° 287,600 221,100 
Hot rolled hoop and strip not for tubes 374,900 250,800 
Sheared strip... se 131,900 77,600 
Bright cold rolled steel I strip 131,900 77,600 
Spring steel bars . 88,700 73,900 
Total ... 9,642,800 7,491,000 
Wrovaat Iron 
1937. 1938. 
Tons. Tons. 
Forge production : 
Puddled bars 81,500 51,100 
Scrap bars 177,600 127,000 
| ae ee 259,1¢ 100 178,100 
Finished mills production : 
Bars, rods, angles, &c., and slit 
nail rods SAD yo aA Eee 159,400 110,300 
Rolled tube strip 37,500 25,200 
Rolled hoop po. strip ‘other than 
for tubes .. 5,600 2,900 
Sheared strip 
Plates, 3 mm. thick and over 900 400 
Sheets under 3 mm. thick 
Other finished material “_ 
Total ... 203,400 138, 800 


The Pig Iron Market 


Some improvement has been noticeable lately 
in the volume of inquiry for pig iron. It followed the 
hint by the Chancellor of the Exchequer that it may be 
possible to avoid further increases in taxation. The 
growing belief that this country has reached a stage of 
greater security, owing to the progress of the rearmament 
programme, has also had a cheering effect upon the 
market. Consumers of pig iron anticipate that their 
requirements as a result of the Government orders will 
expand as time goes on, and as a consequence are inclined 
to take a more favourable view of the forward position. 
The majority continue to show a strong inclination to 
limit their buying to prompt parcels, although in some cases 
contracts for delivery over the next month or two have 
been placed. The total demand, however, has not yet 
reached satisfactory proportions, and in the case of high 
pbosphorie foundry iron, it is not likely to do so until 
there is a revival of activity in the building trades. The 
light castings makers are perhaps the most important con- 
sumers of high phosphoric iron, and at the moment many 
of them are working only three or four days a week. As 
a consequence, the outlet provided by this industry is much 
below normal for the time of the year. It is anticipated 
that an improvement will take place next month ; but 
the signs are not reassuring. Reports from the North-East 
Coast indicate that some of the local foundries are fairly 
well employed, and as a result their demands upon the 
producers of Cleveland iron have increased. It is expected 
also that the Scottish ironfounders will resume taking 
deliveries from this district. The increase in the volume 
of business, however, is not sufficient to justify the starting 
up of another furnace, and the intermittent make of one 
unit is enough to meet the requirements of the market. 
In the Midlands the demand for high phosphoric foundry 
iron is poor, but there is a considerable tonnage of low 
phosphoric iron passing into consumption at prices ranging 
from £5 5s. to £6 d/d. In Scotland the expected expan- 
sion in the demand has failed to materialise, but some 
of the foundries are better employed than they were a 
few weeks ago. In the Lancashire market the demand is 
irregular, and some of the principal users are far from busy. 
They include the textile machine makers and the light 
castings works. The expansion in the production of steel 
has led to greater use of hematite, and there has been a 
slight reduction in the stocks at makers’ yards. 


Scotland and the North 


Notwithstanding that the dockyards continue 
to offer little support to the steel industry, there has been 
a noticeable improvement in the volume of orders reaching 
the mills, which are operating at a higher rate of capacity 
than at any time this year. Most of the steel going to the 
Clyde yards is for use in naval vessels now in course of 
construction, and there is a marked scarcity of new orders 
for merchant ships. The rearmament pro e has been 
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that the Scottish steel industry will co-operate in expand- 
ing the production of special aircraft alloys. In this 
connection the Clyde Alloy Steel Company, Ltd., will carry 
out forging and stamping work. The constructional engi- 
neering industry is actively engaged. Many important 
Government jobs are in hand, and Conilbitoralte tonnages 
of steel are being used in the erection of aerodromes. It 
is anticipated that the demands of the rearmament pro- 
gramme are likely to increase considerably in the not 
distant future. The Continental shipyards, including the 
Dutch and Scandinavian, have bought considerable 
tonnages of ship plates, although it is reported that 
American competition has been felt in Holland. The 
general engineering trades are well employed, and are 
taking up good tonnages of bars, whilst the boilermakers 
who entered the year with fairly good order books are 
still in a satisfactory position. The greater activity in the 
engineering trades has led to an expanson in the demand 
for small steel bars, and the re-rolling works have raised 
their output during recent weeks. The production of 
semis has also been well maintained. The rs of 
wrought iron are perhaps the worst off of all sections of the 
iron and steel trade. There has been some improvement in 
the demand of late, but the buying has been restricted to 
small parcels and the works are operating at below capa- 
city. In the Lancashire market a revival in the demand 
for steel products made itself noticeable last week. The 
improvement was due largely to the defence programme, 
which was spread over a large range of products and 
imparted a more cheerful tone to the whole market.. The 
constructional engineers in Lancashire are busy, and it 
is understood that they have considerably reduced the 
quantities they were due to take against contract at the 
end of last year. The steel works on the North-West 
Coast have benefited to some extent from the expansion 
of business, but are not yet fully occupied. 


Current Business 


Samuel Fox and Co., Ltd., are installing a new 
rolling mill with a total weight of 550 tons at their Stocks- 
bridge Works, for which British Timken, Ltd., Birming- 
ham, have supplied six tapered roller bearings each weigh- 
ing about 4 tons and having an outside diameter of 48in. 
and an inside diameter of 30in. The new mill will be driven 
by a 500 H.P. variable-speed reversible electric motor, 
and will cold-roll stainless steel sheets. The Scottish 
Stamping and Engineering Company, Ltd., is laying 
down new plant at Ayr for carrying out forging and 
stamping work in connection with the production of 
special aircraft alloys and parts. Plans have been passed 
for extensions to the works of the Midland Iron and 
Hardware Company (Cradley Heath), Ltd., tube makers, 
Forge Lane, Cradley Heath. Vickers- Armstrongs, Ltd., 
Newcastle, and Cammell Laird and Company, Ltd., 
Birkenhead, have each received an order for a battleship 
of the 1938 programme from the Admiralty. The Hunslet 
Engine Company, Ltd., Leeds, has secured an order for 
six locomotives for the Jaipur State Railway. The 
Coventry Corporation has ordered from Brush Coach- 
work, Ltd., Loughborough, four of the largest all-metal 
bus bodies ever built on a four-wheeled chassis in this 
country. P. and A. Campbell, Ltd., have placed an order 
for a twin-screw passenger vessel, 285ft. in length, with 
the Ailsa Shipbuilding Company, Ltd., Troon. William 
Denny and Brothers, Ltd., Dumbarton, have received 
orders for the huils and machinery of two destroyers 
from the Turkish Government, and have also secured a 
contract from the Southern Railway Company for a 
cross-Channel vessel for the Calais-Dover and Folke- 
stone—Boulogne services. Owing to the expiration 
of the coke contract with United Steel Companies, 
Workington, the Whitehaven Ladysmith coking plant 
and by-products works have been closed. It is stated 
that the contract has not been renewed in view of the 
decline in the demand for iron and steel. The Department 
of Overseas Trade announces the following contract 
open for tender :—Indian Stores Department: Supply, 
delivery, and erection of steam-raising plant, including 
water-tube boiler, mechanical stoker, economiser, feed 
pumps, feed-water heater, water-softening plant, &c., 
complete with all necessary valves, piping, boiler mount- 
ings, and all accessories (New Delhi, March 21st). 


Copper and Tin 

Although there has been a slight improvement 
in sentiment in the electrolytic copper market, the 
conditions cannot be considered altogether satisfactory. 
The decision of the producers to curtail production by 
5 per cent. has had no important influence upon the 
market, although there has been a slight strengthening 
in prices. Merchants and consumers were anticipating 
a cut of at least 10 per cent., and it is doubtful if the 
reduction will be sufficient to restore the balance of pro- 
duction and consumption. The cut will come into 
operation on March Ist, but in the meantime consumers 
are showing little disposition to change their present 
policy of buying from hand to mouth. The only Govern- 
ment to buy on an important scale has been the Japanese, 
which purchased several thousand tons directly from the 
United States. Buying by France and Italy has been 
negligible. Germany has been out of the market and 
in some cases consumers there have cancelled contracts 
owing to the difficulty of obtaining the necessary foreign 
exchange. It is felt that the producers in the United 
States are acting unwisely in retaining their domestic 
quotation at 1l}c.; but, on the other hand, they may 
fear that any reduction would result in a decline in the 
European price. Second-hand holders in America, how- 
ever, continue to sell small quantities at lc. at least 
below the official quotation, and naturally this has a 
disturbing effect upon confidence. On the London standard 
market easy conditions have ruled, and the speculative 
account is very small. The general feeling is that if there 
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is attractive. At the moment, however, confidence 
seems lacking.... The tin market has developed a 
rather stronger appearance, although there. has been no 
change in the underlying conditions. The American 
demand continues disappointing, but a more cheerful 
tone has apparently developed in that market. The tin- 
consuming industries, however, are only moderately 
active, and for the time being users in America are 
apparently determined to live upon their stocks. The 
demand from the Continent, also, has been poor, and has 
been restricted in several countries by the exchange 
position. The outlook in this country is considered to 
have improved somewhat, and the more active conditions 
in the tin-plate trade hold out hopes of an expansion 
in the demand. The market, however, is still lethargic, 
and there is apparently an inclination to avoid under- 
taking commitments until the result of the meeting of 
the International Committee fixed for March 22nd is 
known. 


Lead and Spelter 


The market for lead remains unchanged, and its 
condition may be described as steady rather than active. 
New business continues to be transacted on a timited scale, 
but there is a satisfactory stream of deliveries against 
contracts. There seems little doubt that supplies are in 
excess of the demand, and this naturally has a depressing 
effect upon the market. On the other hand, the curtail- 
ment of production scheme should begin to make itself 
felt, and there is talk that the producers may further 
reduce their output. The market has been subjected also 
to some pressure as the result of hedging sales by pro- 
ducers. The consuming trades are well employed, con- 
sidering the general circumstances, and although the 
demand for lead pipes and sheets has naturally been 
adversely affected by the decline in building operations, 
the producing works are still fairly busy. The cable makers 
are probably the largest consumers of lead at the moment, 
and are taking up good quantities. There has been little 
speculation in this market, and for the time being operators 
seem somewhat shy of dealing. In the United States the 
market has been quiet but firm. According to the figures 
issued by the American Bureau of Metal Statistics, the 
stocks of refined lead in that country at the end of January 
totalled 117,200 tons, compared with 115,900 tons at the 
end of December. Production during January increased 
from 34,700 tons in December to 41,500 tons, and the 
deliveries rose from 33,900 tons to 40,200 tons in January. 
The deliveries during the last six months of 1938, accord- 
ing to these statistics, totalled 421,625 tons, of which 
51,571 tons were credited to the cable makers and 43,202 
tons to the battery makers. Ammunition accounted for 
178,832 tons and foil for 21,98l,tons.... The slightly 
better tone noticeable in the spelter market has not been 
due to any change in fundamental conditions, but rather 
to an improvement in general sentiment. Buyers con- 
tinue to show little interest in the metal and the demand 
consists almost entirely of small prompt parcels. In 
spite of the fact that the price of this metal is undoubtedly 
cheap, the position does not encourage hopes of an advance 
unless there is a@ mar! expansion in the industrial 
demand. It is assumed that considerable quantities of 
spelter will be required as a result of the A.R.P. contracts 
taken by the galvanisers, but apart from this there seems 
little likelihood of an improvement. The brassmakers 
continue to provide a steady outlet, but most of the other 
consuming trades appear to be only moderately busy. 
One the other hand, supplies are on a liberal scale, and there 
is no reason to anticipate any diminution in the near future. 


Non-ferrous Metal Average Prices. 


In February the course of prices in the non- 
ferrous metal markets was generally unsatisfactory, and 
the weak tendency is reflected in the London Metal 
Exchange average prices for the month in all departments. 
In the standard copper market the average price for cash 
copper declined by 18s. 9d., compared with the January 
average and for three months copper by 18s..ld. The 
settlement price was 18s. 10d. lower. The fail was greater 
in electrolytic copper and wire bars, the average for which 
in both cases was £1 Is. 4d. below the January figure, 
whilst for best selected copper the price was £1 2s. 9d 
lower. The average for cash tin in February showed a 
decline of £1 10s. 8d. and for three months of £2 18s. 1d., 
the settlement price being £1 10s. 1ld. lower than in 
January. The decline was not so substantial in the lead 
market, but for shipment during the current month the 
average dropped 5s. 1d. and for shipment during the third 
following month it was 6s. 6d. lower than the January 
figure, the mean being 5s. 9d. and the settlement average 
4s. 7d. less. In spelter also there was a fall of 3s. 2d. for 
shipment during the current month, the average for ship- 
ment in the third following month being 2s. 1d. lower than 
in January, whilst the mean average and the settlement 
were 2s. 8d. and 3s. 2d. lower respectively. The following 
are the official average quotations for February :— 





were any change for the better in the market there would 





responsible for a steady demand for steel, and it is stated 





be a considerable amount of buying as the present price 





SranDARD CopPEeR ... Cash (mean) ... ... £42 4 6 
3 Months (mean) ... £42 10 9 
Settlement wae TONS SE 
ELrectroLytic CopPeR (mean) : £47 16 9 
ELEctTrotytTic Copper Wire Bars £48 6 0 
B.S. CoprpER (mean)... ... 222 wee ee £47 12 6 
Sranparp TIN... Cash (mean) ... £214 0 8} 
3 Months (mean) ... £213 4 6 
Settlement £214 0 9 
For shipment the current month 
(mean) £14 5 7% 
Leap } For shipment the third following 
month sea ai a. £14 8 4} 
Mean : $5 £14 7 0 
Settlement ... £14 5 9 
For shipment ‘the current month 
(mean)... £13 10 5} 
Spetter J For shipment ‘the third followi ing 
month (mean) £13 15 7 
Mita 2 EE ee a og aS Oy 
Settlement! 2... 2 ad ee SE ee 
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Current Prices for Metals and Fuels 


Makers’ official home trade price, per ton, delivered buyers’ stations. 
from Associated British Steelmakers. 


PIG IRON. 


Home. 


(D/d Teesside Area.) 


Export. 


Foundry home prices, except for Scotland, less rebate of 5/- 


* Joists, Sections, Bars and Plates are subject to a rebate of 15s. to home users purchasing only 


t Export prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 











N.E. Coast— Cm di: Siieccd. 
Hematite Mixed Nos. ... 6 0 0 ws 
a No. 1 6 0 6 5 15 0 
Cleveland— 
No. 1 Kon ee a 5 26 
No. 3 G.M.B.. con kd Eee $a 5 0 0 
No. 4 Seantey: 418 0 
Basic 412 6. 
MipLanps— 
Stafis—- (Delivered to Black Country Station.) | 
North Staffs. Foundry... 5 1 0... ... } 
a » Forge ... 418 Oto £5 0 0 é 
Basic i bee ee OY Be ~- 
Northampton— 
Foundry No. 3 OS Os. — | 
peek 8 hE” Ba We ee “ 
Derbyshire— | 
ee) en ae a ee _ } 
Forge 418 O0to£5 0 0 
ScoTLanD-— 
Hematite, f.o.t. furnaces 6 0 6. — 
No. 1. Foundry, ditto... 5 8 0... al 
No. 3 Foundry, ditto ... 5 5 6 — | 
Basic, d/d tu ow és... 
N.W. Coast— (6 0 6d/d Glasgow 
Hematite Mixed Nos. ...;6 6 0 ,, Sheffield 
‘612 0 » Birmingham | 
———— | 
| 
MANUFACTURED IRON. 
Home. Export. | 
Lanes. AND YORES.— £ os. d. £ s. d.! 
Crown Bars . 12 & O pike | 
Best Bars 12 15 0 — 
MIpLanps— 
Crown Bars ... + &2:-6 0 -- | 
Marked Bars (Staffs) - 1615 0. es 
No. 3 Quality « WRT6 | 
No. 4 Quality... eo: ee iy | 
ScoTLanD— 
Crown Bars ... ... ... 18 & 0 12 5 0} 
Best... 12 158 0 12 15 Of} 
N.E. Coast— | 
Crown Bars a we 8 25 0 
Best Bars : inn ono 3 215 0 
Double Best eas? ee —: oe 5 0} 
NorTHERN IRELAND AND Free Srare— 
Crown Bars, f.o.q.... - 82.29. 8. _— 
STEEL. 
*Home tExport. 
LONDON aND THE SouTH £ a d. £ s. d. 
Angles 10 10 6.. 10 0 0 
Tees... 1110 6.. ll 0 0 
Joists 1010 6. 10 0 0 
Channels.. 10 15 6... 10 5 0 
Rounds, Sin. —_ up 1110 6 ll 0 0 
op under 3in. 11 17 63 ll 0 0 
Flats, under 5in. ... 1117 6t ll 0 0 
Plates, in. (basis) 10 15 6... 10 2 6 
” fein. . ll 0 6... 328 
tin. ll 5 6. 10 12 6 
°° jin. ... os ooo ee © 1017 6 
Un. in. to and incl. 
6 Ib. per sq. ft.(8-G.)... 11 12 6 11 12 6 
Boiler Plates, jin.... : M.13.-0 11 12 6 
NorrH-East Coast— £ a. d. £ad 
Angles 10 8 0 10 0 0 
Tees... ll 8 0 11 0 0 
Joists ... 56° 3 ® 10 0 0 
Channels.. . 1013 0 10 5 0 
Rounds, tin. os up ll 8 0 11 0 0 
-. under 3in. . 1115 Of ll 0 0 
Plates, jin. (basis) 5 10°90 G2 10 2 6 
(ine . 1015 6 10 7 6 
" tin. . 24 Bs 10 12 6 
»” jin. . i? 29 10 17 6 
Un. jin. to ind ‘a. 
6 Ib. per aq. ft. (8-G.'... 11 12 6 11 12 6 
Boiler Plates, jin.... ... 11 8 0 1112 6 
MIpLANDs, AND LEEPsS aND DiIstTRIcT- 
£ 8s. d. os § 
Angles wis 2 10 0 0 
Tees... a» 2 ll 0 0 
Joists wis 0 10 0 0 
Channels... ... s10R$ 0 ... 10 5 0} 
Kounds, 3in. a up i oe ee 11 0 0 
- under 3in. . 11:16 Of ll 0 0O 
Flats, 5in. and under ... 11 15 Of ll 0 0 
Plates, #in. (basis) 10 13 0 eo 3 6 
Pa fein. .. - 1018 O. 10 7 6 
¥ tin. RB Bin Bi-ve 10 12 6 
Qa ee 1] 8 0 1017 6 
On. jin. to and incl. 
6 Ib. per sq. ft. (8-G.)... 11 12 6. 11 12 6 
Boiler Plates, jin. 11 10 6... 11 12 6 

















NON-FERROUS METALS. 


STEEL (continued). 
a +Bxport. (Official Prices, March 1st.) 
. <a. 6; £ s. d.| Copper— 

Guascow anp Disrraicr- : E i 
Angles 10 8 0 10 0 0 Caen... $48. 9,300 (48...4., 6 
Tees... i ee Three Months £42 12 6to £42 13 9 
Joists .-10 8 O. 10 0 0 Electrolytic £47 10 Oto £48 10 0 
Channels... - 1013 0 10 5 0 Best Selected Raiti d/d Bir- 

Rounds, 3in. and up 1l 8 0 ll 0 0 mingham 8 6 OO 
» under 3in. 11:15 = Of. ll 0 0 
Flats, 5in. and under ... 11 15 Of lL 0.0 Sheets, Hot Rolled £78 0 0 
Plates, jin. (basis) - 1010 6 10 2 6 Home. Export. 
fein. . ie OP RES. 10 7 6 Tubes, Solid Drawn (basis) 129d. 123d. 
” tin. See ee) ee See 10 12 6 Sa Brazed (basis) 123d. 123d. 
Me etiinitr¢é 10 17 6} Brass 
samen oh a Sean x: 11-12 6 Ingots, 70/30, d/d Birmingham £37 0 0 
Boiler Plates, jin... ... 11 8 0 11 12 6 Home, Export. 

Sourn Waites Anni— eo ae Tubes, Solid Drawn, 2/1 Alloy 114d. L1}d. 
Angles a0, 1850 10 0 0 »  Brazed 13}d. 134d. 
Tees... Bre yo er ee 1l 0 0| txw— 

Joists ee ee se 10 0 0 Cash . . £214 15 Oto £215 0 Oo 
Wann perinetipee “ : 74 “ : . Three Months £214 5 Oto £214 10 0 
» under 3in. 1115 Of 11 0 oO} SPsurer— 
Flats, 5in. and under 11 15 Of ll 0 0 Cash .. e £13 ll Sto £13 12 6 
Plates, jin. (basis) 10 13 0 10 2 6 Three Months £13.16 3to £13 18 9» 
» fin. ... es ae 10 7 6 s 
Re és -ll 3 0 a GT 
or ll 8 0 ; 10 17 6 Cash... ... £l4 5 Oto £14 6 38 
Un. yin. to and inol. Three Months ... £14 8 Oto £14 ll 8 
6 Ib. per sq. ft. (8-G.)... 11 12 6 ase 11 12 6) Aluminium Ingots (British) £94 (net) 
IRELAND—¥.0.Q.— BELFAST. Rest OF IRELAND. | 
£ s. d. £ a. d. | 
Angles 10 13 0... 10 15 6 
Tees... na, Be Oe 11 15 4 FUELS. 
Joists . 1013 0 1015 6} SCOTLAND 
Channels... 1018 0. ll 0 6 | Casienening 
Rounds, 3in.and up ... ll 13 0... 1115 6)  (f,0.b. Grangemouth)— Export. 
” under 3in. - 12 0 Of 12 2 6 Navigation Unscreened 18/— to 18/6 
Plates, jin. (basis) 10 15 6 10 18 0} Hamilton El! 18/6 
»  wein. ... 11 0 6. aL. 3:0} Splints 18/6 to 19/6 
ae Wee 10 6 6... SO 
oo ye 11 12 6 12 10 0| 
Un. fin. to jin. incl, 11 12 6... .. 1112 6 (f.0.b. Porte}—Steem 16/8 
t Rounds and Flats tested quality ; untested, 3s. less. FIrEsHIRE— 
OTHER STEEL MATERIALS (f.0.b. Methil or Burntisland)— 
Prime Steam . 17/6 to 18/- 
ee Renesas Unscreened Navi 6 
Sheets... £8. d. £ a. d.| gation ad 
11-G. and 12-G.,d/d 13 15 0\ . a LorHIans-— 
13-G.,djd... ... ..14 2 of hG-to1#G. 1210 0) 0 Leith}—Hartley Prime 17/6 
i4-G. to 20G.,d/d ...14 10 0 15-G.to 20-G. 12 15 0} Secondary Steam bos 16/9 
21-G. to 24-G.,d/d ...14 15 0 21-G.to24-G. 13 0 0} 
} 25-G. and 26-G.,d/d 15 10 0 25and 26-G. 1315 0 ENGLAND 

South Africa, Rhodesia, Nyasaland, £14; Canada, £14 12s. 6d., 

f.o.b. basis. Irish Free State, £14 15s., f.0.q., 4-ton lots. Sourm Yonxsums, Doncasten- ; 

The above home trade sheet prices are for 4-ton lots and over; pense Cm me re a 

2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton a sh 
lots to 10-cwt., £2 per ton extra. NORTHUMBERLAND, NEWCASTLE- 

Galvanised Corrugated Sheets, basis 24-G.— Blyth Best os the 19/- 

Home. a » Second... 17/6 
4-ton lots and up ... 17 5 0 » Best Small 15/6 
2-ton to 4-ton lots 17 12 6 Unsoreened 17/- to 18/- 
Under 2 tons ie -- 1817 6) Durnam— 
Export: India, £15 15s. ett: Irish ‘Fess State, £17 5s., Best Gas... 18/9 
f.0.q.; General, £15 15s., f.o.b., 24-G. basis. Foundry Coke 27/- to 28/- 
TIN-PLATES— 
20 by 14 basis, f.o.b., Bristol Channel Ports, 20s. 3d. | Canpirr— SOUTH WALES 
Tin-plate Bars, d/d Welsh Works, £7 5s. Steam Coals : 
BrILLETs—100-ton lots and over, 35 to 100 tons, 5s. extra; less Best Admiralty Large 23/6 
than 35 tons, 10s. extra. £s. d Best Seconds ; 23/- to 23/6 
Soft (up to 0-25% C.), untested ee a i Best Dry Large 23/— to 23/6 
= is tested ... 712 6 Ordinaries 23/- 
Basic (0-33% to 0-41%C.) __... 717 6 Bunker Smalls 16/— to 17/6 
» Medium (0-42 to 0-60% C.) 810 0 Cargo Smalls 15/- to 15/6 
» Hard (0-61%to 0-85% C.) 900 Dry Nuts 27/6 to 28/- 
” » (0°88% to 0-99% C.) 910 0 Foundry Coke 31/- to 42/6 
va » (over 0-99% C.) lo 0 0 Furnace Coke 29/- 
Rails, Heavy, 500-ton lots, f.o.t. 910 0 Patent Fuel 25/6 
» Light, f.o.t.... sig ae 8 10 0 Reiseaies- 
Anthracite Coals : 
FERRO ane. Best Large ... . i 38/- to 41/- 

Tungsten Metal Powder 4/9} per lb. (nominal) Machine-made Cobbies. 41/- to 45/6 

Ferro-Tungsten 4/8 per lb. (nominal) Nuts : 40/- to 45/- 

Per Ton. Per Unit. Beans 33/- to 38/6 

Ferro-Chrome, 4 p.c. to 6p.c. carbon... £23 16 0 7/6 Peas Say, Bae 26/- to 30/- 

Bs 6 p.c. to 8 p.c. £23 5 0 7/6 Rubbly Culm... 15/- to 16/- 
a 8 p.c. to 10 p.c. . £23 5 0 7/6 Sictks'Cotlle : 
” Max. 2 p-c. carbon £36 0 0 11/- Large Ordinary 22/6 to 24/6 
vl » 1 p.c. carbon £38 5 O il/- 
a » 0-5 p.c. carbon £41 0 0 12/- 
» carbon-free 10d. per Ib, 
Metallic Chromium 2/5 per lb. FUEL OIL. 
Ferro Manganese (loose), 76; p-c. £16 15 0 home Inland consumption : contracts in bulk. 
» Silicon, 45 p.c. to 50 p.c. . £1210 Oscale 5/-p.u 
pa » 7Bpe. £17 0 Oscale 6/-p.u Exclusive of Government tax of ld. per gallon: and 9d. per 
» Vanadium ... 14/~ per Ib. gallon on oil for road vehicles. 
» Molybdenum 4/10 per lb. 5/- forward Bx Ocean Installation. Ber Gallon. 
» Titanium veel free) 9d. per Ib. : 7 
Nickel (per ton) £185 to £190 per ton Furnace Oil (0-950 gravity) 34d. 
Cobalt 8/6 to 8/9 per Ib, Diesel Oil 43d. 
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French Engineering Notes 


(From our own Correspondent in Paris) 
An Invulnerable Bridge 


THE controversy over the question of driving a 
tunnel under the mouth of the Seine at Tancarville, near 
Havre, or constructing a suspension bridge across the 
river has been narrowed down to the objection of Rouen 
to a possible destruction of the bridge in time of war, in 
which event the river would be blocked with the wreckage 
and the port of Rouen completely isolated from the sea. 
Owing to the nature of the river bed in the estuary, 
consisting of a great thickness of mud and clay with no 
solid foundation, the tunnel has always been regarded as 
impracticable, or at least its construction would be difficult 
and costly, and it appears fairly certain that authority to 
construct the bridge will be granted by Parliament. 
Reports of the Ponts et Chaussées are uniformly favourable 
to the scheme. The bridge will be built on a level with the 
top of the cliff at Tancarville at a height that will allow of 
the largest ships capable of navigating to Rouen passing 
underneath at all tides. The objection to the bridge on 
the ground of vulnerability is met by the statement that 
precautions will be taken that should give entire satis- 
faction to Rouen. In the first place, it is argued that the 
bridge could not fall into the river unless both cables were 
cut. This could only be done with direct hits by bombs, 
and it is declared to be hardly conceivable that, with 
military protection, aircraft flying necessarily at great 
heights would be able to achieve that result. But even if it 
were possible to make direct hits there are means of 
deviating bombs in a manner to ensure full protection. 
Bombs either explode by impact or with delayed fuses. 
In the former case the cable would be protected by a 
metallic shield suspended 6ft. or 9ft. above it that would 
explode the bomb without destructive effect on the cable. 
To guard against delayed bombs the cables would be 
encased in sheet steel of not less than 14 gauge with a 
triangular upper surface to divert them. In the same 
way, all vital parts of the bridge would be covered at the 
required height with conical protectors for the diversion 
of bombs. There still remains the fear of Rouen that, in 
spite of these precautions, the bridge may collapse into 
the river. It is argued in reply that as the bridge will be 
constructed in girder form it cannot fall in an inextricable 
mass and that consequently experienced divers could place 
explosives in a manner to sever the wreckage in sections, 
which could be raised without difficulty to the surface. 
This controversy is instructive because it shows how much 
the protection of vital public works against danger during 
hostilities will influence design and construction for many 
decades ahead. 


Paris Water Supply 


The belief that the Vals de Loire water supply 
scheme has been suspended indefinitely appears to be 
confirmed by the voting of important credits in this year’s 
budget of the Department of the Seine for research work 
to be carried out into the possibility of increasing existing 
water supplies for Paris and opening up new sources in the 
Seine Valley. There exists subterranean water over large 
areas in the valley, but little is known of its regularity and 
possible duration, and wells will be sunk and experimental 
pumping carried on for several years. Meanwhile it is 
hoped to increase supplies from the Loing and Lunain 
and other river springs, although they have long been 
considered as having almost reached their maximum. 
New reservoirs are to be constructed in Paris, and mains 
extended and renewed, including a 3ft. 6in. reinforced 
concrete main to replace the smaller cast iron Saint-Maur- 
Dhuis main, which is no longer suitable for the service. 
Pumping stations are to be modernised, and the whole 
distribution system will come under survey with a view 
to ensuring increased efficiency with augmented supplies. 
The plan is a long-term one that aims at utilising all 
available water supplies to meet a future growing demand, 
and there still remain the flood reservoirs which serve the 
purpose of regulating the Seine level. When all the 
reservoirs are completed the total volume of water 
impounded will provide a useful addition to the Paris 
water supply, if necessary. 


Colonial Railways 


The importance now being attached to Empire 
development is giving a strong impetus to railway and other 
works already in hand and to the revival of old schemes 
that have been brought up from time to time and then 
allowed to drop through their failure to awaken public 
interest. One of the most tenacious of these schemes is 
the construction of the Trans-Saharan railway, which is 
backed by a powerful and influential group. For many 
years the problem of running and maintaining a railway 
across the desert has been worked out, and technical 
difficulties are declared to have been overcome, partly by 
the use of oil-electric locomotives and special coaches 
equipped for maintaining normal temperatures. The 
idea of constructing the railway isto link it up with the 
Belgian Congo, Rhodesian and South African Unionsystems 
with a view to providing a shorter route to the Cape from 
Western Europe. There are serious doubts whether 
sufficient traffic can be diverted across the desert to make 
the building of the railway worth while, and all that can be 
said is that present circumstances allow of more favourable 
consideration being given to Empire enterprises. Railway 
construction has steadily developed in the Colonies, and 
in 1937 the total length was 6541 miles. A programme is 
being put in hand for an important extension of lines, 
particularly in French West Africa, and the replacement 
of rolling stock by modern locomotives, railcars, and 
coaches, the latter being provided with air conditioning 
equipment. Many orders are being distributed. One of 
them is for eleven particularly powerful locomotives that 
are being built by the Société Franco-Belge. They have 


eight driving axles and fire-boxes for burning wood. They 
are said to be capable of hauling 760 tons on the level at 
60 miles an hour. The first locomotive was recently 
shipped to the Ivory Coast, where the railway from the 
port of Abidjan is being extended to the Niger and will 
eventually be linked up with the line under construction 





British Patent Specifications 





When an t tion is ss a ge abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office 
Sales Branch, 25, Southampton-buildings, Chancery-lane, W.0.2, 
ls. each. 

The date first given is the date 
at the end of the abridgment, is the 
complete Specification. 








g application ; the second date, 
date of the acceptance of the 


STEAM GENERATORS 


498,982, April 12th, 1938.—TupuLar Borters Heatep By 
Exuavust Gases, Cyril Terence Delaney, of Belmont, 20, 
Brondesbury Park, London, N.W.6; and Gallay, Ltd., of 
Edgware Road, Cricklewood, London, N.W.2. 

This invention relates to improvements in tubular boilers of 
the kind heated by exhaust gases and has for its object to provide 
means whereby the tube element of the boiler may be detached 

and replaced as and when required. It consists in providing a 











r 


tube element comprising an upper tank A and a lower tank B 
and tubes C passing therebetween. These tubes can be curved 
to any shape desired. Flanges D are attached to the tank in 
such manner that they can be bolted to the exhaust tube E as 
shown. The tube element forms the boiler and the boiler is 
removable from the exhaust pipe E by detaching the joint F 
and removing the nuts from the studs.—January 17th, 1939. 


499,365. July 14th, 1938.—Warer-ruse Stream Bot.ers, 
Fried. Krupp Germaniawerft Aktiengesellschaft, Kiel- 
Gaarden, Germany. 

In this boiler an upper drum A and a lower drum B are 
joined by riser tubes C, D, and return tubes E. The riser tubes 
C, which serve as radiation heating surfaces, enclose both 
sides of the fire space, whilst the remaining riser tubes D, which 
form contact heating surfaces, are situated in the smoke gas 
flue to one side of the boiler. The return tubes E extend on the 
opposite side outside the smoke gas flue and are protected from 
being heated by a wall formed by riser tubes. All riser tubes 
C, D are connected to the upper drum at the side nearest the 
smoke gas flue. The superheater G is subdivided, the one part 
being mounted close to the lower drum B and the other part in 
the vicinity of the upper drum A. Between these two parts 
of the superheater are arranged adjustable flaps H, by means of 
which the current of smoke gases flowing through the super- 
heater, and thus the temperature of the superheated steam 


N¢499,365 ————7 
mgt) 76 











lated. 
ame mr that part of the contact heating surface which is 
behind the flaps is not without effect even if the flaps 
are closed, since part of the smoke gases passes —- between 


can be re In consequence of this arrangement of the 


the riser tubes D from below in the longitudi direction 
and the other part passes through the upper zone of the riser 
tubes in the transverse direction. Between the upper part 
of the superheater and the upper drum is provided a perforated 
partition K. This partition reduces the velocity of the heating 
gases in the vicinity of the upper drum to such an extent as 
is required for the protection of the connections between the 
riser tubes and the upper drum, and of the bent portions of 
the tubes adjacent thereto. The perforations have the effect 
of preventing the existence of any dead corners in front of or 
behind the partition, This upper part of the riser tubes may be 
protected from the radiation from the fire space by a narrow 
protective wall M. For the utilisation of the remaining heat 
two preheaters N, O are provided in the smoke gas flue. They 


INTERNAL COMBUSTION ENGINES 


499,237. January 7th, 1938.—Piston Packine ror InTERNAL 
ComsBustion Enoines, Ceskoslovenska Zbrojovaka 4.s., 
Brno, Ulazaretu 7, Brno, Czecho-Slovakia. 

The accompanying drawings illustrate, by way of example, 
fragmentary sections of pistons fitted with different forms of 
king, constructed in accordance with the invention. In 

Fig. 1 the piston is formed with grooves for the piston rings, of 

which the first ring A, which is intended to provide the seal, is 

of considerably larger dimensions than the remaining rings. 

Between the ring A and the upwardly facing surface of its groove 

is an insert B of another material, which serves to reduce wear 

of the piston caused by axial play of the ring. The groove for 
the first ring is open at the top, so that when it is being inserted 
the ring may be freely placed in ition. Since the difference 

in temperature between the wall of the cylinder and of the ring A 

is small the gap in the rings may be very slight. There is radial 

and axial play between the piston and the ring A, so that the 
gases may pass behind the ring and exert pressure upon the 
ring in a radial direction, whereby it is pre on to the contact 
surface so that the heat transfer is effected. The groove for the 
first ring is open at the top and the displacement of the ring is 


N°499,237 








limited by a plate C. This plate may at the same time protect 
the upper portion of the piston against heat from the combustion 
chamber. The embodiment shown in Fig. 2 is suitable for 
engines in which carbon is formed to a greater extent owing to 
the conditions of operation. In such engines the space between 
the ring A and the piston might become choked with carbon, 
interfering with the correct operation of the ring. Although 
this effect occurs very rarely, because the inner wall of 
the ring A is usually too cool to enable carbon to be 
deposited and while the opposite surface of the piston is so 
hot that carbon cannot remain thereon, accidental and un- 
desirable deposition of carbon may be avoided by making 
the space between the ring A and the piston open. The 
groove in this case is stepped in such a manner that the upper 
bearing surface of the ring is substantially narrower than the 
lower surface which dissipates the heat. In order that excessive 
wear shall not occur between the contact surfaces of the ring 
and of the piston an insert B of a material different from that 
of the ring is provided. The arrangement of the first packing 
ring according to the invention not only ensures good heat 
transference from the piston to the cylinder wall, but also good 
packing of the gap between the piston and the cylinder, so 
that the hot gases cannot pass through to the remaining rings and 
cannot burn the oil thereon.—January 20th, 1939. 


TRANSFORMERS AND CONVERTERS 


499,010. July Ist, 
British Thomson-Houston Company, 
House, Aldwych, London, W.C.2. 

In a multi-phase transformer constructed in accordance with 
this invention only the geometrical sum of the fluxes of two 
phases flows in the iron parts. For this reason alone the 
amount of iron required and the iron losses are comparatively 
small. In addition, there is the small iron path for the 


1938.—Extxecrric TransFoRMERS, The 
Ltd., of Crown 
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magnetic lines of force and the fact that the otherwise customary 
yoke parts are dispensed with. A BC are the windings of the 
three phases, and in each case primary and secondary windings 
are grouped together. The faces are flat. The windings are so 
constructed that the adjoining parts of two phases form a 
cylinder surrounded by the iron cores D, E, or F respectively. 
As the iron cores have earth potential they may abut as eae 
as is allowed by manufacturing considerations. Methods of 
applying the cores are described.—January 17th, 1939. 


499,197. June 15th, 1937.—Conynection BETWEEN THE 
Votrace TaPPINGS AND THE OvuTPUT TERMINALS OF 
Etectric TRANSFORMERS, Robert Ironside Bagnall, of 
Bembridge, Bourne Way, Hayes, Kent ; and Foster Engi- 
neering Company, Ltd., of Apex Works, South Wimbledon, 
London, S.W.19. 

For transformer regulation in accordance with this invention 

use is made of a regulating switch of the commutator type, 

formed of a number of elements of conductive material arranged 
side by side. The elements are connected to an individual 
point on the transformer winding and co-operate with a brush 
of conductive material having a width sufficient to span each 
insulating strip. The arrangement of the brush and the com- 
mutator member is such that when they are moved relatively to 
each other to vary the voltage, the brush forms a contact with 
the succeeding conductive element before leaving the preceding 
conductive element. Transformer regulating means of the type 
referred to are, according to the invention provided. The b A 








between the Niger and Dakar. 





serve pin, aaa for the air of combustion and for the feed 
water.—January 23rd, 1939. 


consists of a solid block having specific resistance that is not 
uniform throughout its mass, but provides a variable resist- 
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ance characteristic such that the resistance of the brush to the 
flow of load current is less than its resistance to the flow of 
cireulating current which occurs when the brush bridges a pair 
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of elements. Thus the short-circuit current flowing through 
the brush when it bridges two elements is limited to a safe 
degree.—January 16th, 1939. 


AERONAUTICS 


499,004. June 24th, 1938.—ARRANGEMENTS OF AIRCRAFT 
ENGINES AND PROPELLERS, Armstrong-Siddeley Motors, 
Ltd., and Louis Frederick Rudston Fell (Lieutenant- 
Colonel), both of Armstrong-Siddeley Works, Park Side, 
Coventry, Warwickshire; and John Lloyd, of Sir W. G 
Armstrong Whitworth Aircraft, Ltd., Whitley, Coventry, 
Warwickshire. 

This arrangement relates to an aircraft such as has a support- 
ing wing and at least one engine within the interior of the wing, 
the engine being of such size and so arranged that the wing is 
not bulged to receive it, and the wing having one or more 
openings for the ejection of cooling air for the engine at or near 
its trailing edge; whilst a pusher propeller connected to be 
driven by the engine is arranged to assist in extracting the cooling 
air. In the drawings, A represents the leading edge of the wing. 
The engine, which is air cooled, is disposed where the wing is 
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deepest between the two spars B. The dimensions of the engine 
are such that the wing does not have to be bulged, or not bulged 
to any materiai extent, to receive it. The chain line C in Fig. 2 
represents the contour of the wing adjacent the section where 
the engine is disposed. D represents a supercharger arranged at 
the front end of the engine and E a pusher propeller carried by a 
spinner F. The latter is mounted directly behind the stream- 
lined frame G within which is journalled a propeller shaft con- 
necting the propeller and engine. In this instance cooling air 
for the engine is taken in at the inlet openings in the forward 
edge of the wing, being exhausted along the passage H which 
diverges (in plan view) and has the outlet of a length approxi- 
mately equal to the diameter of the circle swept by the pro- 
peller. The drawing shows a flap I, which may be operated in 
any conyenient way for controlling this outlet. The flap may, 
in addition, serve as a flap for braking purposes.—January 17th, 
1939. 


WELDING 


499,011. July 4th, 1938.—ELrectric WELDING APPARATUS, 
The British Thomson- ae Company, Ltd., of Crown 
House, Aldwych, London, W.C.2. 

When welding two adjacent parallel seams of a work piece 
with two electrodes fed from two independent sources the 
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magnetic fields produced by the welding currents have an 
unfavourable influence on the ares, and the object of this inven- 
tion is to overcome the trouble. A work piece A is placed on a 


support and the seams B and C to be welded run parallel and 
lie comparatively closely together. The seam B is made by the 
electrode D and the seam C by the electrode E. The electrode D 





is connected to a D.C. supply F and the electrode E to a supply G. 
The two eroplee must a parated from each other. The 
counterpole H belonging to & as electrode D is nearer 
to the electrode E, whilst the counterpole J belonging to the 
electrode E is applied to the work piece nearer to the electrode D, 
but at a greater distance therefrom than that between the 
members E and H. The counterpoles are constructed, for 
instance, as roller contacts, so that they may be readily moved 
on the work piece. In case the work piece is arranged stationary 
the entire welding arrangement can be moved ; that is, the elec- 
trodes D and E can be moved with the counterpoles H and J. 
In many cases it is more advantageous and easier to work with 
a stationary arrangement of the electrodes and the counter- 
poles. In this case the work piece A is appropriately moved 
forward in the opposite direction under the electrodes D and 
F and the counterpoles H and J.—January 17th, 1939. 








Forthcoming Engagements 
Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this col » are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 











Bradford Engineering Society 
Monday, March 6th.—Technical College, Bradford. 
Stress Analysis,” J. Ward. 7.30 p.m. 
British Association of Refrigeration 
Tuesday, March 7th.—Inst. of Marine Engineers, 85-88, The 
Minories, E.C.3. Symposium, “Cold Storage and Trans- 
port of Tropical Fruits.” 6.30 p.m. 
Chartered Surveyors’ Institution 
Monday, March 6th.—12, Great George Street, 


** Optical 


Westminster, 


8.W.1. ‘“‘The Development and Functions of Cadastral 
Operations,” Sir E. Dowson and V. L. O. Sheppard. 
6.30 p.m. 


Diesel Engine Users Association 
Wednesday, March 8th.—Caxton Hall, Westminster, S.W.1. 
“The Utilisation of Waste Heat from Diesel Engines,” 
H. J. Fountain. 4.45 p.m. 
Hull Chemical and Engineering Society 
Tuesday, March 7th.—Builders’ Exchange, Metropole, West 
Street, Hull. ‘“‘Chemistry for Technical Students,” L. 
Balmforth. 7.45 p.m. 
Illuminating Engineering Society 
Tuesday, March 7th.—Inst. of Mechanical Engineers, Storey’s 
Gate, Westminster, 8.W.1. ‘‘ Some Uses of Glass in Illu- 
mination,” R. F. Taylor and K. Cheesman. 7 p.m. 


Institute of British Foundrymen 
Saturday, March 4th. — LANCASHIRE Brancu : Engineers’ Club, 
bert Square, Manchester. ‘‘ Developments in the Manu- 
facture of Gasworks Plan*,” F. Whitehouse. 4 p.m. 


Institute of Marine Engineers 

Tuesday, March 7th—Connaught Rooms, Great Queen Street, 

W.C.2. Jubilee dinner. 6.45 for 7.30 p.m. 
Institute of Metals 

Wednesday and Thursday, March 8th and 9th.—Institution of 
Mechanical Engineers, Storey’s Gate, Westminster, 5S.W.1. 
Annual meeting. 10 a.m. each day. For programme, see 
page 187. 

Friday, March 10th—Suerrietp Locat Section. vary Set 
Science Dept. of the University, St. George’s Square, hef- 
field. ‘‘ The Tarnishing of Silver and its Prevention,” L. E 
Price and G. J. Thomas. 7.30 p.m. 

Institution of Automobile Engineers 

To-day, March 3rd.—Lonpvon GrapvuatTEs: 12, Hobart Place, 
8.W.1. “The Development and Testing of the Single- 
Plate Clutch,” J. H. Fisher. 7.25 p.m. 

Tuesday, March 7th—CoveNtTRY GRADUATES: Broadgate 
Café, Coventry. “‘Some Automatic Timing Mechanism,” 
G. E. Fardon. 7.30 p.m. 

Wednesday, March 8th.—N.W. 
Albert Square, Manchester. 
Taub. 7 p.m. 

Thursday, March 9th.— Bristot CENTRE: Merchant Venturers’ 
Technical College, Bristol. ‘‘ Unification of Body and 
Chassis Frame,” W. Swallow. 7 p.m. 

Friday, March 10th.—Inst. of Civil Engineers, Great George 
Street, Westminster, S.W.1. Joint Meeting of scientific 

“Comfort in Travel,” 


CENTRE: Engineers’ Club, 
“Engine Performance,” A. 


societies. Group of papers on 
8S. Garcke, Lord Stamp, and Captain E. W. Percival. 
7 p.m. 

Institution of Civil Engineers 


Tuesday, March 7th.—Great George Street, Westminster, S.W.1. 
“‘ Considerations on Flow in Large Pipes, Conduits, Tunnels, 
Bends, and Siphons,” J. Williamson. 6 p.m. 

Wednesday, March 8th.—Lonpon SrupeEnts’ Assoc.: Great 
George Street, Westminster, 8.W.1. “‘ Factory Law and 
the Engineer,” G. R. Coles. 6.30 p.m. 

Thursday, March 9%th.—BirmincHam Assoc.: James Watt 
Memorial Inst., Great Charles Street, Birmingham. 
“Vibrated Concrete,” D. R. Bevan. 6 p.m. BRISTOL 
Assoc.: Royal Hotel, College Green, Bristol. ‘‘ Develop- 
ment of Water Supply with Reference to Gloucester,” 
G. W. Fuller. 5 p.m. 


Friday, March 10th.—Gtascow Assoc.: 39, Elmbank Crescent, 
A. 


Glasgow. «The Storstrom Bridge, Denmark,” G. 
Maunsell and J. F. Pain. 7.30 p.m. 
Institution of Electrical Engineers 
To-day, March 3rd.—MeETER AND INSTRUMENT SECTION: 


Savoy Place, Victoria Embankment, W.C.2. “A Critical 
Survey of the Design, Construction and Use of D.C. Potentio- 
meters,” D. C. Gall. 7 p.m. N. Mrptanp Centre: Hotel 
Metropole, Leeds. Annual dinner. 7 for 7.30 p.m. 
—— March 9th- —Savoy Place, Victoria Embankment, 
C.2. “The Design and Operation of Hams Hall Power 
Station,” F. W. Lawton. 6 p.m. 
Institution of Engineers-in-Charge 
Wednesday, March 8th.—St. Bride Institute, Bride Lane, 
Fleet Street, E.C.4. “‘ Metallurgy and its Importance to 
the Engineer,” L. F. Keeley. 7.30 p.m. 
Institution of Engineers and Shipbuilders in Scotland 
Tuesday, March 7th.—39, Elmbank Crescent, Glasgow. “ Effect 
of Forced Circulation on Marine Boiler Design,” R. E. 
Trevithick. 7.30 p.m. 
Institution of Mechanical Engineers 
To-day, March 3rd,—Storey’s Gate, Westminster,8.W.1. ‘‘ An 
Investigation of the Fretting Corrosion of nigel Fittin ting 
Surfaces,” G. A. Tomlinson, P. L. Thorpe, an 
Gough. 6 p.m, 





Monday, March 6th.—N.E. Brancn: Mining Institute, Neville 
1, Neweastle-upon-Tyne. Film display, “Steel Making.” 
6.30 p.m. 

Thursday, March 9th.—N. Ww, Branco: Engineers’ Club, Albert 
Square, Manchester. ‘‘ An Investigation of the Fretting 
Corrosion of Closely Fitting Surfaces,” G. A. Tomlinson, 
P. L. Thorpe, and H. J. Gough. 7.15 p.m. Yorksume 
Brancu: The University, Leeds. ‘“‘ Some of the Aspects 
and Problems of the Development of High-speed Craft and 
its Machinery,” H. Scott-Paine. 7.30 p.m. 

Friday, March 10th.—Storey’s Gate, Westminster, 8.W.1. 
“Some Principles of Modern Methods of Water Treatme ont 
for Steam Raising,’ P. Hamer. 6 p.m, E. Mrpianps 


Brancu: College of Technology, Leicester. ‘‘ The Trans- 

mission of Power by Fluid Couplings,” H. Sinclair. 6 p.m. 
Institution of Sanitary Engineers 

To-day, March 3rd.—Caxton Hall, Westminster, S8.W.1. 


** Underground Water Supplies,” J. P. Le Grand. 6,30 p.m. 


Institution of Structural Engineers 
Thursday, March 9th.—11, Upper Belgrave Street, 8.W.1. “ The 
Design and Construction of Modern Buildings,” 8. Bylander. 
6.30 p.m. 
Tron and Steel Institute 


Thursday, March 9th.—Royal Victoria Hotel, Sheffield. Report 
of the Moulding Materials Sub-Committee. 8 p.m. 


Junior Institution of Engineers 
To-day, March 3rd.—39, Victoria Street, Westininster, S.W.1. 
“ Alloy lrons in Engineering,” R. Lowe. 7.30 p.m. 


Keighley Association of Engineers 
Saturday, March 4th.—Visit to the works of Renold and Coventry 
Chain Company, Ltd., Didsbury, Manchester. 2.30 p.m. 


Manchester Association of Engineers 
Friday, March 10th.—Grand Hotel, Aytoun Street, Manchester- 
Dinner and dance. 7 p.m. 


Newcomen Society 
Wednesday, March 8th.—Inst. of Civil Engineers, Great George 
Street, Westminster, S.W.1. ‘ Post Mills of the Nord,” 
R. Wailes. 5.30 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 

Friday, March 10th.—Mining Institute, Newcastle-upon-Tyne. 
“The Organisation and Equipment of a Shipyard for 
Welding,” W. Scholz. 6 p.m. 

Physical Society 

Friday, March 10th.—Imperial College of Science and Tech- 
nology, South Kensington, S.W.7. Annual general meeting. 
5.15 p.m. 

Railway Club 
Thursday, March 9th.—Royal Scottish Corporation Hall, Fetter ° 


Lane, E.C.4. ‘“* The Use of Steel Sleepers on British Rail- 
ways,” A. F. Webber. 7.30 p.m. 
Royal ae of Great Britain 

To-day, March 3rd.— oe Street, W.1. “ Liquid 
Films,” Sir Williaa p Mace p.m. 

Monday, March 6th.—21, Albemarle Street, W.1. General 
meeting. 5 p.m. 

Tuesday, March 7th.—21, Albemarle Street, W.1. ‘“* Chemistry 


of the Solid State,’ W. L. Bragg. 5.15 p.m. 


Rugby Engineering Society 
Wednesday, March 8th.—Conservative Assembly Room, Albert 
Buildings, Rugby. “ Aerodynamics Research at the 
National Physical Laboratory,” E. F. Relf. 7.30 p.m. 


Sheffield Metallurgical Association 
Tuesday, March 7th.—198, West Street, Sheffield. 
Castings,”’ Mr. Bradshaw. 7.30 p.m. 


Society of Engineers 
Monday, March 6th.—Geological Society’s Rooms, Burlington 
House, Piccadilly, W.1. ‘“‘ The Design and Maintenance of 
Civil Engineering Works on American and Canadian Rail- 
ways,” V. A. M. Robertson. 6 p.m. 


“ Centrifugal 








PERSONAL AND BUSINESS ANNOUNCEMENTS 





Mr. A. V. Burnett, acting manager of Henley’s contract 
department during the illness ‘vf the late Mr. J. F. H. Colyer, 
has been appointed to the position of contract manager. 








LAUNCHES AND TRIAL TRIPS 





British Tenacity; built by Swan, Hunter and Wigham 
Richardson, Ltd.; to the order of the British Tanker Company, 


Ltd.; dimensions, length 481ft.; deadweight, 12,200 tons. 
Engines, four-cylinder, opposed piston. Trial trip, February 
16th. . 


Ditoma, oil tanker ; built by Cammell, Laird and Co., Ltd.; 
to the order of the Anglo-Saxon Petroleum Company, Ltd.; 
dimensions, length 460ft., breadth 59ft., depth 34ft.; deadweight 
12,000 tons. Engines, eight-eylinder, four- stroke, single- -acting, 
constructed by Hawthorn, Leslie and Co., Ltd. Launch, 
February 21st. 








CONTRACTS AND ORDERS 
The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





MERRYWEATHER AND Sons, Ltd., Greenwich, inform us that 
the Paris Fire Brigade (Regiment de Sa -Pompiers de 
Paris) has adopted the Merryweather steel turntable ladder 
for regular duty and also for passive defence (A.R.P.). The 
100ft. all-British ladder and operating mechanism will be 
mounted on e Saurer chassis of French construction. 


Joun I. THornyorort AnD Co., Ltd., announce that for the 
six torpedo-boat destroyers for the Brazilian Navy, two each are 
being built respectively at the Thornycroft, Vickers-Armstrongs 
and Samuel White yards, and that the 26ft. —— re 
will be supplied by Thornycroft’s. Construction will be of double- 
skin mahogany, and the Thornycroft Diesel engine of 38 B.H.P. 
will be installed in each boat. One will be allocated to each 
destroyer; 25ft. cutters equipped with Thornycroft D B/2 
Hasselman type (heavy oil) engines of 10 B.H.P., will also be 
carried in each boat. 
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A Seven-Day Journal 


The British Register of Shipping 


THE forty-ninth annual meeting of the British 
Corporation Register of Shipping and Aircraft was 
held at Glasgow on Wednesday, March 8th. The 
annual report showed that the total tonnage which 
had been classed with the British Corporation 
amounted to over 12} million at December 12th, 
1938. At that date, 1675 ships of 5,214,876 tons gross 
maintained their classification and were so recorded 
in the Society’s Register of Ships. In presenting his 
report, Mr. G. J. Innes, the chairman, said that 
1938 had been a good year for the Society, notably 
in regard to the number of ships completed for class. 
The gross addition to the Register of 156 ships, with 
a total tonnage of over 624,000 tons, was the largest 
recorded in a single year. An analysis of these 
figures showed that only 28 per cent. of the ships, 
and less than 20 per cent. of the tonnage, built to 
class, was constructed in British shipyards. Of the 
work in hand at present, not more than 10 per cent. 
is being built in this country. In reminding the meet- 
ing of the Society’s three associated bodies in Italy, 
the United States, and Japan, Mr. Innes said there 
was room for satisfaction in the fact that practically 
40 per cent. of the world’s classed tonnage which 
was completed last year and 50 per cent. now under 
construction, was under the supervision of the four 
Societies. In presenting his report of the work of 
the Technical Committee, Sir Maurice Denny pointed 
out that the total quantity of structural material 
is often of less importance than its proper distribution 
and its use in such a way to deal effectively with 
hard as well as weak spots. The experiments which 
are being made in connection with welding should 
give conclusive evidence of the relative efficiency of 
welding and riveting and valuable data on the extent, 
if any, to which scantlings may safely be reduced 
under known conditions of attachment and fixity. 


The Air Estimates 


AccorDING to the Air Estimates issued on March 
2nd, the net amount Parliament is being asked to 
vote for Air Services for the financial year 1939 is 
£66,561,000. This amount is arrived at after taking 
into account issues to be made from the Defence 
Loan as appropriations-in-aid, £142,000,000, and 
£2,610,000 to be paid on the loan money received in 
1937 and 1938, making a gross total of £205,951,000. 
By the end of the financial year 1938, the first-line 
strength of the Royal Air Force will have expanded 
to 1750 aircraft, in accordance with the programme 
announced in 1936. In addition, during the current 
year, plans have been laid, production capacity 
created, and personnel recruited which will form the 
basis of the further measures of acceieration and 
expansion announced in the House of Commons in 
May and November last. The Estimate provides 
for a subsidy of more than £2,000,000 for 
external civil air services and an allocation of £100,000 
has been made available for internal air services. 
It is stated that as soon as ground organisation is 
sufficiently advanced, a regular passenger and mail 
service will begin across the Tasman Sea. Proposals 
are now under consideration for the further develop- 
ment of air services over the central land plane route 
between East Africa and South Africa. In the summer 
of this year it is hoped to begin an experimental 
regular service across the North Atlantic with flying 
boats of the “8.30” type, refuelled in the air. As 
part of the Government’s policy of developing 
British civil aviation, steps were taken in 1938 to 
stimulate the development of civil aircraft to meet 
current and future needs. Following the ordering 
of two prototype four-engined, all-metal land planes, 
having an all-up weight of about 40,000 lb. and a 
speed of 230 miles an hour, an order for twelve more 
of these machines has been given. Trials are being 
made on a medium-sized, all-metal land plane with 
an all-up weight of about 18,000 lb. and a speed of 
over 200 miles an hour. Orders have also been 
placed for three large long-range land planes with 
an all-up weight of about 70,000 Ib. 


Mechanical Stoking at Sea 


Last Saturday, March 4th, a demonstration of 
mechanical stoking on board ship, organised by the 
British Coal Campaign, of Westminster, was given on 
the ‘‘Shepperton Ferry,” one of the train ferry 
steamers of the Southern Railway operating between 
Dover and Dunkirk. This ship has Yarrow boilers 
with marine type Taylor stokers. Small coal from 
the Kentish coalfield is stored in vertical bunkers, 
which are filled when necessary by drawing on to the 
vessel a train of coal trucks and unloading directly 
into them. The bunkers feed by gravity to the 
stokers and no further handling of the coal is neceés- 
sary. Cleanliness is emphasised to the extent that 
the stokehold is painted white and remains clean. 
The system operates with a closed stokehold and 
flexibility is obtained mainly by control of the forced 
draught fans. Soon after leaving Dover, and with 
only two minutes’ warning, the engines were suddenly 





shut down. The fans being stopped and fire doors 
opened, the steam pressure scarcely rose 5 lb. per 
square inch and on reverting to steaming the boilers 
at once and easily took up the load when the fans were 
restarted. Observation from the deck showed that 
such manceuvring did not result in the production of 
smoke. The “Shepperton Ferry ” has now been in 
operation a sufficient number of years for her capa- 
bilities to be accurately judged. That she has proved 
economical in service is shown by the fact that a 
passenger-carrying vessel with a similar arrangement 
of bunkers, boilers, and stokers for coal firing has 
been ordered from Denny Brothers, Ltd., of Dum- 
barton, for the Dover and Folkestone services to 
France. The system is, of course, particularly suitable 
for ferry service steamers where only a small amount 
of coal need be carried. But the British Coal Cam- 
paign considers that there is no insuperable diffi- 
culty in the installation of a conveyor system for 
lifting coal from o bunkers into gravity fed 
hoppers above the stokers, thus making the system 
suitable for ocean-going vessels. 


The Employment Returns 


Tue Secretary of the Ministry of Labour announces 
that it is provisionally. estimated that at February 
13th last the number of insured persons aged between 
sixteen and sixty-four years in employment in Great 
Britain was approximately 12,220,000. This was 
143,000 more than the total for January 16th last. 
On a comparable basis, there was an increase of 
70,000, as compared with February 14th, 1938. 
The numbers of unemployed persons on the registers 
of employment exchanges at February 13th were 
1,538,512 wholly unemployed, 291,680 temporarily 
stopped, and 66,562 normally in casual employment, 
making a total of 1,896,718. This total was 142,308 
less than the number on the registers at January 16th, 
1939, but 86,297 more than at February 14th, 1938. 
The total on February 13th comprised 1,402,417 
men, 55,191 boys, 380,664 women and 58,446 girls. 
Of the 1,740,913 persons applying for benefit or 
allowance, 17 per cent. had been unemployed for 
twelve months or more, 74 per cent. less than six 
months, 59 per cent. less than three months, and 
42 per cent. less than six weeks. It is stated that 
employment improved between January 16th and 
February 13th in all but a few industries. The 
improvement was most marked in the building ; 
public works contracting; agriculture and_horti- 
culture; stone quarrying; iron, steel, and metal 
goods manufacture ; engineering ; textile; clothing 
and pottery industries. There was a decline in em- 
ployment in coal mining in South Wales and Mon- 
mouthshire. During the four weeks ended February 
20th, 1939, the number of vacant situations notified 
by employers to the employment exchanges and 
juvenile employment bureaux was 248,710, while 
the number filled was 215,521. 


Electrical Distribution 


REFERRING to the fact that nearly two years had 
elapsed since the Ministry of Transport issued its 
White Paper on the subject of electrical distribution, 
Captain C. E. Benson, who presided at the tenth 
ordinary general meeting of the British Power and 
Light Corporation on March Ist, remarked that the 
industry would weleome a statement from the 
Government of its mtentions in the matter of legisla- 
tion. The electrical industry, he maintained, had 
shown that it was fully capable of carrying out its 
task of serving the nation efficiently by rapid develop- 
ment on the lines of sound policy. Amalgamations, 
as envisaged’ in the Government’s proposals, con- 
tinued to be effected on a voluntary basis, where 
economically justified, but as long as an atmosphere 
of uncertainty existed the task of the industry was 
necessarily rendered more difficult. The Govern- 
ment’s preliminary proposals gave rise in many 
quarters to a storm of protest, and there appeared 
to be a general consensus of opinion that the measure 
should not be merely postponed, but definitely 
abandoned. Speaking at the’annual banquet of the 
I.M.E.A., held at Torquay last June, Dr. Leslie 
Burgin assured those present that the Government 
adhered to its intention to legislate for the reorganisa- 
tion of the supply side of the industry at the earliest 
practicable date, but so far nothing has been done. 
The atmosphere of uncertainty to which Captain 
Benson referred is no doubt hindering progress, and 
it is high time that the tension was relieved. 


Telephone Developments 

WHEN opening a new heed post-office at Scunthorpe 
on Thursday, March 2nd, the Assistant Postmaster- 
General, Sir Walter Womersley, announced that the 
Post Office was carrying out an underground tele- 
phone cable programme for the provision of new 
trunk lines throughout the country. The new cables 
being laid included circuits between Newcastle and 
Carlisle, Salisbury and Bristol, and Bristol and 
Exeter, London and Hastings, Hull and Gains- 





borough, Ipswich, Newmarket, and Norwich, Inver- 
ness and Wick, and Wick and Thurso. New cables 
were being laid in Northern Ireland from Belfast to 
Carrickfergus, Larne, and Downpatrick. Careful 
consideration had been given to the provision of 
communication facilities between the mainland and 
the islands situated off our coasts. The successful 
results of experiments by Post Office engineers had 
encouraged the development of a system of ultra- 
short wave radio links to provide a communication 
scheme which would otherwise have been impossible 
on economic grounds. Facilities to Northern Ireland 
had by this means been very much improved, and 
many of the islands off the west coast of Scotland were 
now being served by short-wave radio links. In the 
ease of the Channel Islands, a new type of submarine 
cable had been laid. Although it had only one con- 
ductor, when the terminal apparatus had been com- 
pleted it would provide eight separate telephone 
Circuits, six to Jersey and two to Guernsey. For the 
first time the Shetland Islands would shortly be con- 
nected telephonically with the mainland. Other 
ultra-short wave radio links which would be working 
by the spring or summer included links between 
Oban and Tobermory and Tobermory and Castlebay. 


Northampton Electric Supply. 


PREsIDING at the fiftieth annual general meeting 
of the Northampton Electric Light and Power 
Company on Friday, March 3rd, the chairman, Lord 
Henley, said that after five years’. experience, the 
grid had not produced the promised economies, 
although owing to the efficient and economical work- 
ing of the company’s own plant, any increase in 
tariffs had been avoided, notwithstanding that the 
extra cost of coal compared with the cost three years 
ago was over £20,000. Consumers should compare 
their position with that of the consumers of a number 
of other electricity and gas undertakings, which in 
the last few months had raised their prices. Not 
only-had the company not raised its tariffs but the 
board was constantly considering the outlook to see 
if any reductions could be made. The business of the 
company continued to expand. During the year 
26 miles were added to the distributing mains, making 
a total of 460 miles, while the extra high-tension 
mains had been increased by 33 miles to 615 miles. 
No fewer than 3744 consumers had been added to 
the system. The total number of units sold to the 
Central Electricity Board was 107,300,000, and the 
Board retained about 1,300,000, compared with 
46,500,000 in 1937, but the drop in those figures was, 
of course, of no significance. What the company 
was really concerned: with was the number of units 
sold to its own consumers, and in bulk supply, namely, 
94,275,000, or an increase of over 10 per cent. A 
continuance of the increase was contemplated and 
the provision of another 30,000-kW turbo-alternator 
with the necessary steam-raising plant, referred to 
in the chairman’s speech last year, was proceeding 
satisfactorily. 


Midland Counties Electric Supply 


In reporting on a considerable expansion of 
operations during the past year, Mr. George Balfour, 
Chairman of the Midland Counties Electric Supply 
Company, explained at the twenty-sixth annual 
general meeting, held on March 3rd, that the con- 
cern was a holding company in the true sense of the 
word, in that it held the whole of the loan and share 
capital of all its operating properties, with the excep- 
tion of the recently acquired Tamworth Company. 
The very large territory could not have been developed 
as rapidly or the consolidation brought about if the 
company had not knit all the properties together 
through one central control. Supplies were given in 
twenty-nine parishes previously unserved, the com- 
pany’s supplies being available in four boroughs, 
thirty urban districts, and 663 rural parishes. In 
addition, street lighting was provided during the 
year in one urban district and six parishes. This 
service was now given in three boroughs, eighteen 
urban districts, 147 parishes, and rural districts. 
During the year the company connected 16,568 new 
consumers, bringing the total number of consumers 
up to 150,670, approximately double the number 
connected at the end of 1934. An additional 
50,735 kW were connected to the system during the 
year, ing the total connected load at the end of 
1938 403,263 kW. The generating stations owned 
and operated by the company’s subsidiaries produced 
562,041,000 units, and, in addition, 17,819,000 units 
were purchased. Deducting the net export to the 
Central Electricity Board of 70,900,000 units, the 
output from the company’s generating stations or 
purchased for the company’s own consumers was 
486,600,000 units, of which 432,300,000 units were 
sold. Although four or five consumers liable to con- 
siderable fluctuations in demand consumed 21,000,000 
units less than in the previous year, the company’s 
general business accounted for an increase of 
34,250,000 units, which resulted in a net increase 
of 13,250,000 units. 
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A History of Rotary 
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Engines and Pumps 
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(Continued from page 270, March 3rd) 


THE SIMPSON AND SHIPTON ENGINE! 


'I\HE principles of the construction of the two 

engines made by Simpson and Shipton were 
described in the last article. A fixed-cylinder 
machine designed in accordance with these prin- 
ciples is illustrated in Fig. 57, and the general 
arrangement will be clear from the drawing. The 
circular ends of the cast iron cylinder were left 
“ black,” as the pistons never came into contact 
with them. A flat side plate was dovetailed into 
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FiG. 57—SIMPSON AND SHIPTON 


the cylinder on one side and had the ports and 
passages arranged behind it. On the other side, a 
similar plate was fitted loosely in a parallel recess, 
but with sufficient accuracy to prevent leakage of 
steam. It was forced up against the excentric by 
springs and had the advantage that should water 
enter the cylinder with the steam it would, by its 
elasticity, give way and allow that water to be 
passed back and forth between the ends of the 
cylinder until it had evaporated. This side plate 
was designed to be removable without taking off 
any rods. To gain access to it, it was only neces- 
sary to push aside one of the other side plates of 
the cylinder through which the excentric shaft 
projected. The holes in these plates required to 
accommodate the movements of the excentric 
shaft were enlarged so that the plates would fit 
over the excentric arms. 

The sides of the excentric piston were packed 
by metal rings inserted against conical seatings. 
These rings were cast “open” and the ends were 
drawn together by a bolt which could be adjusted 
without opening up the cylinder through the 
openings in the side plates. The peculiar motion 
of the excentric is said to have caused the rings to 
revolve in their seatings and thus equalised the wear 
upon them. The two excentric arms and the two 
cranks on the main shaft were set at right angles. 

Even as late as 1850 Shipton, in reading a paper 
on this engine before the Institution of Mechanical 
Engineers, dared to recommend it on the basis of 
the “loss of power through the reversal of motion 
in an ordinary engine”! He explained its action 
with rather unnecessary mystery by terming the 
motion that of ‘‘ an excentric revolving in its own 
diameter,” a statement which explains itself as 
soon as the action is understood, but is not very 
helpful to one endeavouring to understand. Some 
interesting sidelights on the state of mind of the 
inventors is provided by the paper. Though the 
engine is clearly a form of rotary, Shipton himself 
obviously disapproved of that class of machine : 
“... it is,” he said, “the author’s wish to point 
out clearly the nature of this invention ...so that 
no impression may be formed that it is of the 
Rotary class, but simply a Short Stroke Recipro- 
cating Engine...” He gave a list of the objects 
he claimed the inventors had in mind in developing 
the device : 

(1) That the power of the steam should be con- 
veyed to the main shaft or axle in the most direct 
and simple method. 

(2) To construct such an engine that it may with 





1 Practical Mechanic’s Journal, 1849, Vol. 2, pages 15, 109, 
and 136; Vol. 3, pages 46 and 137. “ Proc.,” I. Mech. E., 
July 27th, 1850; October 22nd, 1851, Johnson’s Imperial 


Encyclopedia of Machinery. 











safety be worked up to an extraordinary number 
of revolutions without causing the piston to travel 
through an excessive amount of space. 

(3) To arrange such a plan that the steam may be 
used expansively without inconvenience and com- 
plexity of parts. 

(4) To take care that no amount of the piston’s 
surface should lie in rubbing contact, except that 
which is the real effective portion under the action 
of the steam (which the author considers is only the 
case with the common cylinder and piston engine 


























Fixep CYLINDER ENGINE, 


and the one under notice; hence the excess of 
friction in most of the former modifications). 

(5) To form certain points of the engine to act as 
fulcrums to the moving parts so that the whole 
lifting power may be self-contained and thereby 
secure a steady fixed, and uniform motion. 

(6) To provide against any excess wear of one 
part more than another and all these parts, both 
external and internal, to be easily repaired or even 
replaced without renewing heavy parts of 











machinery, such as cylinders, &c.; and also that 
no crooked arms and contrivances need be resorted 
to to bring back the first motion into a safe and 
useful form, such as guides and crossheads or 
parallel motions, or even the fact of a piston-rod 
giving out its power at a considerable angle when 
the crank is most effective, thus altogether depend- 
ing upon the length of the connecting-rod, the 
evil of using short rods being generally admitted. 
It may be admitted that the inventors had made 
a very good mechanical job of a thoroughly bad 
design. But that the meeting should have 
examined the paper and the models and parts 
Shipton exhibited and yet have swallowed his six 
“ points ” without apparent sign of anything more 
than very mild indigestion, is very surprising. Is 
it to be credited to the essential kindliness and 
courtesy of engineers, or was the lack of criticism 
inspired by lack of quite elementary knowledge ? 
It would have been interesting to have heard the 
caustic comments of such a practical man as 
George Stephenson. For there is scarcely one of 
Shipton’s six “ points,” some of which are admir- 
able as precepts, which can really be said to be 
illustrated by the special design of the engine, 
The first assumes the crank to be objectionable, 
an idea the untruth of which had surely been 
sufficiently demonstrated by 1850? The reference 
to high speed in the second will arouse sympathy 
among the modern generation. But how a machine 
with so many rods and cranks could be deemed so 
superior as to be capable of “an extraordinary 
number of revolutions” almost passes compre- 
hension. The third point is wholly admirable, 
and was put into practice by a valve much like a 
modern slide valve, but operating between two 
parallel faces, driven by a conventional excentric 
gear. The claim in point (4) cannot by any means 
be substantiated if only because the sides of a 
square or rectangle add up to a considerably greater 
length than the periphery of a circle of equal area. 
The fifth claim is rather mysterious and the author 
hesitates to hazard a criticism of it ; but the claim 
in the sixth for easily replaceable parts certainly 
seems to be supported by the design of the engine. 
In this claim, too, there appears again the same 
misconception with regard to the action of the 
crank. There is a certain piquant humour in the 
situation because, of course, the action of the steam 
on the excentric exactly parallels that of the piston- 
rod on the crank, the torque varying from a 
maximum to zero in precisely the same way! 
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The radius rod from the main crankshaft to the 
excentric shaft introduces that identical irregu- 
larity which is produced in ordinary engines by 
the length of the connecting-rod. 

In the discussion of the paper Simpson men- 
tioned that an engine of this kind was driving a saw 








cotton machinery, and was awarded the prize 
medal for ‘‘ machines for direct use.’* ‘‘ But,” 
adds the ‘“‘ Encyclopedia,” ‘‘ the mode of trans- 
mitting the circular motion already obtained in the 
piston turned out to be very costly on account of 
the expense attending the fitting up of the cranks 



































| Time. Coal used in Weight of metal | Melted pert 
Engine. |——_—__—— Total coal burnt.| raising steam, melted, ewt. of coal, 
Start Stop. cwt. cwt. tons ewt. qr. tons. 
Conventional | © 2-55 5:25 10 5 6 0 0 1-2 
| 2-40 5-20 10} 5 613 0 1-27 
| 8-25 5-05 1 | 3* 410 1-0 
OS. 2 a MOLES BA abeicometess E . 
' Totals... 27} 13 16 14 0 
Simpson and Shipton ... 2-0 | 5-55 13 5 716 2 1-0 
3-15 4-55 5} 3* 316 0 1-38 
* onlggg? pth gigs 8} 4} 617 0 1-7 
| Totals “| 27} | 13 is 9 2 











* Boiler warm when starting. + Column added by ourselves : reckoned on basis of coal burnt after raising steam. 


mill at Wolverhampton, and had worked well for 
seven months; and that there was another at 
Manchester driving a fan 7ft. in diameter with 
fifteen arms at 600 r.p.m., which, being used alter- 
nately with a conventional engine of similar power, 
was found after repeated trials to provide an 
advantage in fuel consumption of 10} per cent. 
In a contemporary volume of the Practical 
Mechanics’ Journal. some particulars of the trials 
mentioned are given The engine apparently 
drove clay-grinding and sifting mills, as well as the 
fan. Figures of the tests are given in the table 
reproduced above. 

The unknown amount of work going to the mills 
and the influence of external factors on the weight 
of metal melted revealed by the wide variation in 
the final column, largely vitiate the results of such 
a test and it is to be hoped that Simpson had better 
grounds for his assertion than this group of tests 
alone. 

During the discussion, one member of the 
audience said that he remembered to have seen a 
similar engine in which the cylinder was allowed to 
osciliate.2 It is interesting therefore to find 
Shipton reading another paper on just such an 
engine in October of the same year. Did the 
remark put the idea into the heads of the inventors 
or had they conceived it earlier? There is no 
mention of it in their patent specification. They 
termed their new machine the ‘“ Pendulous ” 
engine, and on page 300 and in Fig. 58 are repro- 
duced three fine engravings of such an engine, 
suitable for ship propulsion, from Johnson’s 
“Imperial Encyclopedia of Machinery.” The 
general construction of the cylinder is the same as 
before, and the change rids the machine of its mass 
of clumsy rods and cranks. It will be noticed that 
the loose side plate of the cylinder is now forced up 
against the excentric piston by screws instead of 
springs, a change probably necessitated by the 
need to press the cylinder back and forth. The 
steam and exhaust pipes have necessarily to be 
brought in along the axis of the cylinder trunnions, 
and at the junction between engine and pipe there 
are packed glands to allow for the relative motion. 
The division of the live steam from the exhaust by 
a thin plate is rather objectionable. Notice also 
from the drawings how the excentrics 6n the main 
shaft are connected to the lever operating the valve 
gear as nearly as possible exactly on the axis of 
the cylinder trunnions, so that the valves shall be 
correctly operated. The distance of the trunnions 
from the cylinder was, Shipton asserted, calculated 
to give the cylinder swing a natural period to 
correspond with the running speed of the machine. 

Shipton claimed for the engine the advantages of 
economy in cost (he said in the discussion the cost 
would be £9 per horse-power, exclusive of the 
boiler), economy in space and in the foundations, 
simplicity of repair and the direct action of the 
steam to produce rotary motion. He also added the 
remarkable claim that “ as it contains less frictional 
surface than the ordinary engine, economy in eon- 
sumption of fuel may be expected.”’ He considered 
the engine capable of reaching high speeds and 
from its compactness suitable for working the 
heavy class of machinery, such as rolling mills, 
&c., or screw propellers in steamboats. At the 
time of reading the paper no engine to the new plan 
had been completed, but a 20 H.P. machine was 
under construction and was to be at work in a few 
days. ; 

According to Johnson’s “ Encyclopedia,” an 
engine of the earlier type was exhibited at the 
Great Exhibition of 1851 driving the Manchester 


and connecting-rods with their liability to after 
derangement.” 

At this point the story abruptly ends. The first 
design was obviously foredoomed to failure for the 





very reasons mentioned in the “ Encyclopedia.” 
But the second was an altogether better arrange- 
ment, and though, clearly, with its disadvantageous 
rectangular section cylinder, inferior to other 
oscillating cylinder engines of equal compactness, 
such as those made by John Penn, one is surprised 
that the machine should prove almost at birth to 
be an utter and complete failure. Were any more 
engines made, and what was their fate ? Was some 
really crushing defect discovered when the oscillat- 
ing cylinder machine was made ? It is, of course, 
impossible to arrange for the period of the pendulum 
swing of the cylinder precisely to correspond with 
the speed of revolution, because the swing from 
left to right as the excentric travels to and from 
“inner ”’ dead centre takes place in less than half a 
revolution, whilst the return swing from right to 


-| left. requires the shaft to make more than half a 


revolution. Were too heavy stresses imposed on 
the shaft in consequence, or was the wear of the 
excentric too rapid ? It is perhaps more probable 
that high steam consumption, combined with and 
aggravated by uneven wear, the bugbear of all 
rotaries, turned out to be the cause of failure. 


(To be continued) 








North American and English 


Locomotive 


By EDWARD 


Experiences 


H. LIVESAY 


No. II 
(Continued from page 274, March 3rd) 


Runs ON THE C.P.R. (continued) 


Ree is the third divisional point after 
leaving Vancouver, from which city the 
distance is 379 miles. The heaviest and most 
powerful engines on the C.P.R. work eastwards 
from this point, and it is one of these, “ No. 5904, 
T la class,”’ with a 2-10-4 wheel formation and a 
twelve-wheeled tender, that now takes the 
“Dominion” onward (Figs. 3,5 and 6). The cylin- 
ders are 25}in. by 32in., with the usual piston valves 
and Walschaerts gear. The steam pressure is 275 lb., 
and the coupled wheels are 5ft. 3in. in diameter. 
They carry a load of 139 tons, nearly 28 tons to an 
axle, and the tractive effort is 89,200 lb., with the 
booster, which supplies 12,000 lb. of the total. 
The reader will see that we are getting into big 
figures ; he was advised to get used to them, and 
it is hoped he has done so. The reciprocating and 
revolving parts are of impressive massiveness, as 
shown in the striking, but unfortunately slightly 
defective, picture (Fig. 15, post). ‘These engines are 
not, of course, intended for high speed, but before 
Calgary was reached a considerable mileage was 
covered at over 50 m.p.h., and when this was 
being done it was quite evident that, somewhere 
on the engine, considerable weights were being 
moved from point to point in a hurry, and that 
they objected to the translation. The hammer 
blow must reach a high figure, and I wondered 
what the rails thought of it. The lubrication is 
carried out in the same manner as on the “G4” 
class—a combination of grease and oil. 

The boiler is very large; and in this the fire-box 
is like unto it. The exact diameter I do not 
know—it is about 7ft. The length is indicated by 
that of the tubes, which are 20ft. 5in. between 
tube sheets, and the total heating surface is 
7043 square feet, the tubes supplying 4509 square 
feet, fire-box 422 square feet, and superheater 
2112 square feet. The grate area is 93-5 square 
feet. These res are far more striking than 
those of “ No. 2700” in emphasising the ample 
boiler power provided on modern American engines, 
but the design is more modern, which accounts for 
it. Oil fuel is again used, the jet arrangement in 
the fire-box being the same as previously described. 
The boiler feed arrangements are also similar, as 
will be seen from the picture. Coming to weights, 
the total for the engine is 202 tons, the tender 
133 tons, combined 335 tons ; 4350 gallons of oil 
are carried, and 12,000 gallons of water, the tender 
running on twelve wheels. 

The booster is widely used in America, giving 
additional power at starting and on heavy gradients. 
It drives the rear axle of the trailing truck through 





2? We have not come across any such machine invented 
at an earlier date. 





3 Surely not on the grounds of Shipton’s claim for “ direct 
action of the steam to produce rotary motion ”’! 





gearing, and is disconnected when not in operation. 
It can be cut in, if not already in, at low speeds, 
and must be cut out at about 25-30 m.p.h., com- 
pressed air being used to bring these things about. 

Two sand boxes are put on top of the boiler, and 
a hood is fitted to the chimneys of some of this 
class, which can be turned up over the top to direct 
the exhaust straight back over the cab when tunnels 
are being negotiated, to prevent it hitting the roof, 
mushrooming down over the engine, and incon- 
veniencing the crew. The picture shows this 
device. It was not found on “ No. 5904.” Later, 
I wished it had been, during the passage of some 
tunnels. I can think of nothing in my past life 
that deserved such punishment as was inflicted 
on me in one or two of them. Outside bearings 
are used on all axles other than the drivers and 
bar frames. It isan impressive machine, and filled 
me with admiration. I looked forward to a closer 
acquaintance with it. 

Immediately Revelstoke is left behind, going 
East, a very long and heavy gradient has to be 
overcome. The track rises 2284ft. in the 40 miles 
to Glacier, the biggest task an engine has to tackle 
in the mountains. Even “No. 5904’s” great 
power was insufficient to haul 1200 tons up such an 
incline, so another engine (Fig. 4) came on ahead 
to assist, a 2-10-2, only slightly smaller than the 
giant “5904.” It had cylinders 26}in. by 32in. 
4ft. 10in. drivers, and a tractive effort of 69,500 lb. 
Steam pressure is 200 lb. and no booster is 
fitted. It made up a combination of power and 
weight that I have never before met with, and 
which I am not likely to meet with again—577 
tons of locomotive and 159,000lb. of tractive 
effort hauling a 1200-ton train up a steep gradient. 
The exemplification of the cult of bigness! Every- 
thing went to emphasise my insignificance. I felt 
of no importance whatever. Climbing into the 
cab .at once brought home to me the size of the 
engine, as the footplate is at least 8ft. from the 
ground, and the cab itself is very roomy, with 
three seats, for driver, fireman, and brakesman, if 
a freight train is being handled: The floor area 
must be quite 90 square feet—plenty of room to 
swing a cat in. Getting under weigh, the booster 
was not used, the two engines having sufficient 
power without it. Driving methods on this heavy 
gradient were delightfully simple—full throttle and 
valve travel, and the awe-inspiring thunder of 
the exhausts as these two giants drew the heavy 
train up and up, intensified by the echoes flung 
back by the rocky walls between which we were 
running, will long remain in my memory. 

The cab fittings are a little different from those of 
“No. 2700.” A multiple throttle is used, placed in 
the smoke-box, worked by a hanging fore-and-aft 
lever, held in any required position by a catch 
and ratchet. The reverse wheel is pneumatically 
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operated, travel from full forward to full back only 
taking a couple of seconds. Power operation of the 
valve gear is obligatory on such large engines as 
this, as nobody could control it manually. The 
whistle is sounded by a trigger just over the 
reverse wheel; all the engineer’s controls are so 
handily placed that in combination with the 
luxurious seat provided it was evident that the 
labour in¥olved in driving this huge machine was 
far less than is required on an English engine of a 
quarter the power. The fireman had just as easy 
a time ; he sat and manipulated the wheels of the 
oil-firing apparatus, and had very little else to do, 





except talk to me, and point out the interesting 


again until we got through. I did not. take his 
advice seriously, and came to regret.this. The 
two huge engines plunged in, their cross section 
nearly filling the tunnel ; both were on full throttle, 
pulling hard at slow speed up the gradient, and I 
was on the second. Dante’s Inferno could not 
have been very much worse. The cab at once 
became a suffocating pitch-black box, full of 
thunderous noise, heat, and sulphurous gas. I 
felt the heat strike right through my clothes ; 
my lungs, when I was forced to breathe, objected 
violently ; I choked and coughed ; my head began 
to throb, and I wondered if I could possibly hold 
out, or if I should collapse on the footplate and 











Fic. 3—MIxED TRAFFIC 2-10-4 C.P.R. 


features of the wonderful scenery we were passing 
through. “No. 5904”’ rode well, and took the 
incessant curves far more tractably than I had 
anticipated, bearing in mind the long rigid wheel 
base and the length of the engine. It was an 
enthralling trip. To open the cab door and hang 
out, looking straight down into some tremendous 
gulf, hundreds of feet deep, at the same time 
noting the huge big-end and side-rods, swing- 
ing round, and the ponderous cross-head flashing 
to and fro, while these two great engines swept 
round a bend, and the whole cavalcade of locomo- 
tives and cars, 1800 tons in weight and a quarter of 
a mile long, in full view, wound its way along a shelf 





was done, but even that is very creditable under 
the circumstances. It is a lengthy job to attend to 
all the lubricators, fill the cups, use a grease-gun, 
&c., on a big engine such as “ No. 5904,” en route, 
where stops are too brief to allow the engineer to do 
it alone. So at various points, of which Golden was 
one, several men were waiting to attend to them 
when the train came in. As soon as it stopped 
they began on the multiplicity of points needing 
“ the once over,” the engineer, of course, assisting. 
Thus much time was saved. Between Glacier and 
Golden the fall is 1195ft. in the 51 miles. Another 
engine, a 2~-10—0, came on at the latter place to help 
us up to Field, 35 miles further on, and 1489ft. 




















LOCOMOTIVE 


disgrace myself. When at my last gasp we burst out 
into the sunlight, and I coughed the sulphur out 
of my lungs, filling them with the pure, cold moun- 
tain air. The crew, after they had done laughing, 
said the temperature was probably 140 deg. This 
seemed an underestimate. The chimney hood was 
not on this engine, but I doubt if it could have 
been used here, owing to lack of space. 

The Connaught Tunnel, the longest on the C.P.R., 
5 miles, is a fine piece of work, and proved per- 
fectly cool and comfortable. It is under Mount 
Sir Donald, and was built to do away with a very 
difficult piece of track in Roger’s Pass, with miles 
of snow sheds, loops, and circles, and a stiff gradient, 


telradeee 





Fic. 4—FREIGHT 2-10-2 C.P.R. LOCOMOTIVE 


higher, carrying on to Stephen, the summit. All 
this stretch is through an awe-inspiring wilder- 
ness of rock and torrent, the track following 
the Kicking Horse River into Field, the Rocky 
Mountain Divisional point, which is purely a rail- 
way town, nestling at the base of tremendous 
mountains, the sound of the river, here wide and 
shallow, rushing over its stony bed, being always 
in one’s ears. Continuing eastward, still climbing, 
the famous spiral tunnels were negotiated. A 
few words may be given to these. There was 
formerly a long and very dangerous 1 in 25 
gradient here, the “‘ Big Hill,” a cause of great 
expense, danger, and delay in getting trains over it. 

















Fics. 5 AND 6—THE ‘‘DOMINION’' OUTSIDE CONNAUGHT TUNNEL AND LEAVING SPIRAL TUNNEL, C.P.R. 


on a mountain side—it really made me think—not 
“* of shoes, and ships and sealing-wax, of cabbages 
and kings,”’ but of what would happen ifa rail broke, 
or the leading truck wheel flange got tired of being 
inside the rail and tried a change of position to the 
crown! I suppose this could happen, but it did 
not on this occasion, else I should not be making 
this poor attempt to convey to the reader at least 
something of what I saw on this fascinating journey. 

I have already referred to the trial of passing 
through tunnels, and this is worth expand- 
ing a little. I mean a description of the experi- 
ence, though the tunnel itself could stand a little 
expansion, I think. I am writing of the Laurie 
Tunnel, a short one, built, I suppose, in the old 
days when it was not realised how large engines 
would become. The fireman warned me that it 
was ‘a hot one,” and that I should take a deep 
breath before we went in, and try not to breathe 








the whole being a source of constant anxiety and 
expense. It is double track, high, and well ven- 
tilated, the trains following the left-hand track in 
order that the engineer, sitting on the right of his 
engine, can have a better chance to see possible 
obstructions, such as a fall of rock from the roof 
where it is unlined. Riding next the wall, as would 
be the case if the right-hand track were used, he 
would see next to nothing from a big-boilered 
engine. 

Glacier, as has been said, is at the top of the 
heavy gradient through the Selkirks, and is just out- 
side the eastern exit from the Connaught Tunnel. 
The 2-10-2 that had been helping came off here, and 
“No. 5904”’ carried the 1200-ton train on alone to 
Golden, downhill all the way, 51 miles, after the 
booster had given us a flying start, when, of course, 
it was cut out. No speed is possible in the moun- 
tains. I do not think anything over 35 m.p.h. 





The track was therefore lengthened and the 
gradient reduced to 1 in 50, by turning it into a 
tunnel under Mount Ogden, 2922ft. long, which 
makes almost a circle, and passes over itself 
to emerge 50ft. high. It then crosses the 
Kicking Horse River, again enters a circular 
tunnel under Cathedral Mountain, 3255ft. long, 
coming out 54ft. higher, and carrying on up to 
the Great Divide, already referred to in the first 
part of this article. These tunnels are not ven- 
tilated, and are very hot and uncomfortable, 
though not to the extent endured in connection 
with the Laurie. 

At Stephen our assisting engine came off. We 
had at last reached the summit of our 519-mile 
climb from sea level at Vancouver, and there was 
nothing but downhill going to Calgary, 122 miles 
distant, reached in 34 hours. The last 81 miles 


from Banff were covered non-stop in less than 
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120 minutes, speeds of over 50 m.p.h. being fre- 
quently reached and held. I would like the reader 
to look at the photograph of ‘‘ No. 5904,” and 
picture it hurtling down through the foothills at 
that speed, swinging round the incessant curves, 
often reverse, with little or no reduction of pace, 
and then ask himself what the riding of the engine 
must have been like. I will answer the question 
for him—very rough! It lurched, rolled, and 
even “ nosed,”’ in spite of its lengthy wheel base, 
and hit the bends with a blow and a wrench that 
more than once nearly swept me off my seat, and 
which I admit at times made me a trifle uneasy. 
I am not nervous when in the company of a loco- 
motive as a rule, but this experience was entirely 





detail. But a brief reference to the streamlined 
train hauled by it may be made. As Fig. 7 
shows, the cars run on eight wheels instead of the 
usual twelve. They are considerably lighter than 
the older type, are air conditioned, very easy 
riding and quiet, and altogether a great improve- 
ment on their predecessors. The whole production 
shows clearly the “cleaning up” and weight 
cutting that is such a feature of the latest American 
practice, both with engines and cars—the day 
of the 90-ton car would seem to be over. 


EASTWARD TO WINNIPEG 


At Edmonton I turned east once more towards 
Saskatoon. Having recovered my voice, and my 











FiG. 7—SEMI-STREAMLINED EXPRESS 4-4-4 C.P.R. LOCOMOTIVE AND TRAIN 


novel, and it needed getting used to. But when I 
noticed the crew were entirely unconcerned, I 
argued that they knew more about it than I did, 
and ceased to worry—even to enjoy it. The strain 
on engine and track, however, must have been 
tremendous; only the best of material could 
stand it. And so into Calgary, the finishing post 
of the long and interesting mountain section from 
Vancouver. Of all the railway travelling I have 
done in North America, this was the most strik- 
ing and unusual. If this account leads any of 
my readers to make the trip, I am confident they 
will not be disappointed with their experiences. 


CALGARY TO EDMONTON 


At Calgary a complete change took place. Moun- 
tains gave place to prairie, large engines to small, 
and conditions became quite different. The route 
north to Edmonton was taken, and on this a 
very interesting type of engine and train was 
found. It is illustrated by Fig. 7. I did not 
travel on the engine for two reasons—(1) I was 
tired out, after fourteen hours in the cab the 
previous day, and was speechless, having lost my 
voice as the result of too much talking above 
engine noises since leaving Vancouver, and (2) 
I had no permission to do so. I have no doubt 
Mr. Cotterell, the superintendent at Calgary, 
would have given it to me, but I disliked the idea 
of using the deaf and dumb alphabet to ask for 
it—he might not have understood. But I 
examined “‘ No. 3000” closely at Edmonton, and 
—my voice having shown some signs of returning— 
had a talk with the engineer about it. As the figure 
shows, it has the 4-4-4 wheel arrangement, and 
is built for light and fast work. The cylinders 
are 17}in. by 28in., the connecting-rods drive the 
first coupled axle, and are forked, spanning the 
coupling-rod, on the “Woodard” plan. The 
driving wheels are 6ft. 8in. in diameter, and the 
steam pressure is 300lb. The motion is very 
light, alloys having been used wherever possible 
to reduce weight. Pressed steel centres are fitted 
to the driving wheels; roller bearings to all 
wheels other than the drivers, and semi-stream- 
lining, with an air-collecting duct in the upper part 
of the smoke-box, discharging upwards, I think, 
behind the chimney. Coal is the fuel used, fed 
by a mechanical stoker. The cleaning up of all 
external fittings will be noticed ; it is typical of 
the latest C.P.R. practice. 

It is a fine type of engine, and speeds of over 
100 m.p.h. have been reached by it. It is probable 
that such a capacity was unnecessary, and the 
large wheels a drawback under service conditions, 
reducing tractive effort and making starting and 
acceleration somewhat tardy. Anew t of 
engine was therefore brought out, the “‘ 2900” 
class, to do the same work more efficiently, and 
as this second type has superseded the first, and 
I travelled considerable distances on it, it is not 
necessary to describe the ‘‘ 3000 ”’ class in greater 








enthusiasm for locomotives having reagserted 
itself, I took to the engine at Hardisty. It was a 
“ Pacific” type, of an older vintage, which I 
thought would provide an interesting contrast 
to the modern types I had been riding before. It 
did. It was hand fired, and was the first locomo- 
tive on which I had ever ridden that was unpro- 
vided with springs. As the track was somewhat 
corrugated, and few of the rails seemed to be at 
the same level, the absence of these luxuries was 
at once evident. The riding was of almost 
unbelievable roughness; I staggered about the 
cab clutching at anything and everything— 





and sometimes at nothing—with complete loss 


several tracks radiate. I left it in the cab of ‘‘ No. 
2919,”’ one of the “improved 3000”’ class, with 
the same wheel formation, but a shorter wheel 
base. In fact, the whole engine is shorter and a 
little lighter ; the connecting-rods drive the rear 
coupled axle. The cylinders are 16}in. by 28in., 
the driving wheels 6ft. 3in., and the steam pressure 
300 lb. The heating surface is 3191 square feet, 
and the grate area 45 square feet. These figures 
illustrate the ample boiler power provided on 
modern American engines, in this case associated 
with a pair of 16}in. cylinders. No matter what 
the operating conditions may be, all calls on the 
boiler can easily be met. The tractive effort is 
26,000 lb., these engines having been designed for 
light, fast trains, and not for heavy haulage. The 
weight on the drivers is 49 tons; of the engine, 
107 tons ; the total of the engine and tender being 
189 tons. 

Some further particulars are of interest. Roller 
bearings are fitted to all axles other than the 
drivers, which wheels are of the usual pattern, 
differing from the pressed type found on “ No. 
3000.’ The frames, main and side rods, and the 
boiler are all of nickel steel, the use of which results 
in a considerable saving of weight. Semi- 
streamlining is a feature, the general cleaning up 
of details, and the concealment of many things 
that are generally exposed being noticeable, a rule 
of the latest C.P.R. practice; this is becoming 
common on most modern : American engines 
designed for high speed. An “ Elesco ” feed water 
heater is, as usual, provided, the pump being on the 
right side, and a multiple throttle. The bell is in 
an unusual position ; it can be seen tucked away 
above the guide bar of the left-hand cylinder (Fig. 
8). The much lighter motion, especially the valve 
gear, when compared with the usual design, will 
be noticed ; the saving of weight in the crosshead 
alone must be considerable. The contrast with 
that of ‘‘No. 5904” is evident. Wakefield 
cylinder lubricators are fitted. Altogether the 
design is most pleasing and the running is quite in 
keeping with it. I travelled on “ No. 2919” from 
Saskatoon to Regina vid Lanigan. This was 
through prairie country and conditions were quite 
different from those found in the mountains. 
Gradients were not heavy, stops were frequent, 
and the track was neither laid with such heavy 
steel nor so well kept. The riding was good ; it 
was the first time I had ridden an express engine 








Fic. 8—C.P.R. EXPRESS 


of dignity and equilibrium. Why the engine kept 
on the rails I do not know. I merely state that it 
did; it is one of those mysteries that probably 
can never be explained. Fifty miles of this bucket- 
ing brought me to the limit of my endurance, and 
at Wilkie I retired defeated to the comfort of an 
air-conditioned car, to rest my aching bones and 
sit on something soft. Also to note down my 
impressions, which it had been impossible to do on 
the engine—I had been too busy holding on. They 
were all without exception painful. At Saskatoon 
I was given the most categorical assurance that all 
C.P.R. engines have springs. I do not believe it. 
That engine had none. 

Saskatoon is a railway centre, the hub from which 
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CLASS 4-4-4 LOCOMOTIVE 


with a trailing four-wheel truck, which clearly 
had much to do with the easy action. It is 
anchored at a point behind the rear drivers. 
Mechanical firing is not adopted on these engines, 
the fire-box being within the limits of hand feeding ; 
a treadle-operated fire-door, the usual thing on 
American engines, was fitted. It is generally kept 
closed, rather the opposite of English practice, 
the small, dusty coal and possibly a larger total 
area of air space between the fire-bars may account 
for this. The reverse gear is wheel operated by 
hand, and the whistle sounded by air, trigger 
controlled from above the reverse wheel, an 
improvement over the old pull-down handle. 
Again, I was struck by the admirable lighting 
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system and the total enclosure of the cab. The 
enginemen all spoke in high terms of the engine, 
saying it steamed freely, was fast and picked up 
well, but one criticism was voiced. The stream- 
lining of boiler and chimney was not sufficiently 
effective in carrying the steam clear of the 
windows when the engine was running notched-up, 
or in cold weather, when it condensed rapidly. 
This complaint proved justified; several times 
it blew down badly, and obscured the driver’s 
view so seriously that the fireman was called 
on to look out on his side. Some form 
of side screen would seem to be called for. And 





another minor fault : the cab was hot, owing to 
the air imprisoned between the boiler shell and 


clothing, which conceals the dome as_ well, 
passing back into it. 

The schedule called for frequent stops, so high 
average speed was not possible, but 75 m.p.h. was 
reached at one or two points, with a 400-ton train. 
Starting, acceleration, and climbing were good ; 
curves were taken at speed with little rolling, and 
“nosing ’’ was almost entirely absent. It was 
clearly an admirable design, one of the most 
interesting I have come in contact with, well 
fitted for the lighter duties that were its raison 
d’étre. Regina was reached on time, after a most 
pleasant trip, without any addition to the bruises 
acquired between Hardisty and Wilkie. 

(To be continued) 








The British Industries Fair at Birmingham 


SOME NEW DEVICES, MACHINES, AND DEVELOPMENTS. 


No. 


IV 


(Continued from page 279, March 3rd) 


Brookes (OLpBURyY), Lp. 


JEVERAL types of geared and directly driven 
\ guillotine shearing machines were shown on the 
stand of Brookes (Oldbury), Ltd., of Oldbury, 
Birmingham. We illustrate in the accompanying 
engraving, Fig. 43, a high-speed model, directly 
driven by means of vee belts from the driving 
motor to the fly-wheel. Although following the 
firm’s usual practice for ‘ Regent ’’ machines, 
several new ideas are incorporated. It has a 
blade length of 18in. and a speed of 100 or more 
strokes per minute, making it suitable for cutting 
all kinds of small components up to jin. thick 
in mild steel. 

The arrangement of the front and back gauges 
is of special interest. The front gauges are 











FiG. 43—GUILLOTINE SHEARING MACHINE—BROOKES 


mounted on a sliding front table, operated by a 
hand wheel and screw. Adjustable vee guides 
are used for the table, and bushed tapped holes 
are provided for fixing the front gauges, the table 
adjustment being used for setting the gauges 
to the correct position relative to the blade. 

For squaring a straight-edge is fitted which 
can be mounted in any position across the width 
of the table—a feature which can be utilised to 
distribute wear over the blade. In addition, the 
squaring straight-edge is fitted with adjustments 
so that it can be maintained square with the 
cutting edge of the blade. 

Operated from the hand wheel to be seen below 
the main shaft at the front of the machine is a 
slider on which is mounted the back gauge. The 
drive to the slider is taken through a chain; 
therefore the back gauge can be operated or 
locked from the front of the machine. In addition, 





the back gauge holder is provided with a swivelling 


action, with a scale marked in degrees. When 
brought into the normal position parallel to the 
blade, a locking device automatically comes into 
operation. The back gauge itself is faced with a 
hardened and ground strip. Since the back 
gauge is locked on the hand wheel spindle it is 
necessary to eliminate backlash in the chain and 
the screw; a spring-controlled jockey pulley 
is fitted to the chain for this purpose, and the 
screw nut is made in two separate units which 
can be adjusted so as to take out backlash. 

Timed cams on the crankshaft of the machine 
operate the holdown gate, which is provided 
with pressure pads faced with red fibre. The 
pressure exerted is adjustable. It is claimed 
that the design of the holdown gives excellent 
visibility for cutting to a scribed line. Two 
alternative pedal positions are provided for working 
the machine from the front or the right-hand 
side. It is recommended that for safety reasons 
only one pedal should be fitted, being used 
alternatively on each of the pedal shafts. 


HoLpDEN AND Hunt 


Resistance welding machines of various kinds 
were exhibited by Holden and Hunt, of Cox’s Lane 
Works, Old Hill, Staffs. A new exhibit (Fig. 44) 
was a single head 12-kW electric rivet-heating 
machine, as used in boiler plating and construc- 
tional engineering works. Like the firm’s two and 
three-head machines, it has a fabricated angle 

















Fic. 44—RiIveEtT HEATING MACHINE—HOLDEN 


framework and has wheels for transport and eye- 
bolts for crane lifting. The machine has large 
adjustable electrodes and a vertical grip by means 
of a spring-loaded steel foot-operated pedal, which 
does not crush the rivet when heated. No current 
is collected through sliding surfaces. All electrical 
connections are arranged so that conducted heat 
will not interfere with long usage. A change speed 
tox conforms with the new factory regulations. 





Other machines were exhibited for spot, continuous 
stitch spot, butt, and flash butt welding. 


Foster, YATES AND Tuom, Lrp. 


A wide range of presses was shown on the stand 
taken by Foster, Yates and Thom, Ltd., of Canal 
Works, Blackburn. These machines are manu- 
factured at the firm’s works by arrangement with 





Fic. 45—55-TON OPEN-FRONTED PRESS—FOSTER 


the Spiertz Company, of Strasburg, hence they are 
known as Foster-Spiertz machines. Shown in the 
accompanying engraving, Fig. 45, is an open- 
fronted press for exerting a maximum pressure of 
55 tons. It is inclinable, the table being capable 
of being moved from the horizontal to a rearward 
angle of 30 deg. for the purpose of permitting the 
work, remaining in the tool at the end of each 
operation, to be ejected to the rear of the table 
into a bin or conveyor. Hence the operator is free 








Fic. 46—250-TON GEARED PRESS—FOSTER 


to use both hands in preparing for the next 
operation. 

Together with other parts which are heavily 
stressed the frame is of alloy cast iron, designed for 
rigidity. The table is cast in one piece with the 
frame. The distance between the uprights is 
13in. and the throat depth is 9gin. A maximum 
adjustment of 34in. is provided for the slide and 
the distance between the slide and table is 153in. 
As can be seen in the engraving, the frame is 
attached by bolts to a bed with slotted sides, to 
enable the press to be inclined as required. A 
chrome steel ball and socket joint connects the 
slide to the crankshaft by means of a connecting- 
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rod. In order to permit variations in clearance, the 
ball of the joint is provided with an adjustment 
actuated by a square-threaded screw and a ratchet 
mechanism. Suitable provision is also made for 
taking up wear on the slides. 

Pedal operation for the machine is arranged, 
again with the object of leaving the operator's 
hands free to feed blanks, the machine working 
continuously so long as the pedal is depressed. 
When the pedal is released the slide stops at the 
top of its stroke. If single strokes are required, an 
adjustment is provided whereby the press is 
declutched automatically after each stroke, it 
being necessary to release and depress the pedal for 
a new cycle to take place. 

Adjustably mounted at the rear of the machine 
is a 5 H.P. driving motor, connected to the fly- 
wheel by vee belts, giving the machine a speed of 
90 strokes per minute. For work in which several 
operations are performed on each piece, electrical 
or mechanical interlocks for the pedal contro] can 
be provided which ensure that the operator’s hands 
are clear before the slide descends. 

Built on the same lines is a massive 250-ton 
pressure double-column geared press which was on 
view at the Fair, and of which we reproduce a 
photograph in Fig. 46. As may be seen, the 
frame, combining the base, uprights and bridge 
piece, is a box-like structure, stiffened by large- 
diameter stay bolts to resist tension. 


Brack AND DrEckER, LTD. 


A range of small portable tools was being shown 
and demonstrated on the stand of Black and 
Decker, Ltd., of Slough. One of the most interest- 
ing of these machines is the recently introduced 
“ Holgun,” which was shown with a flexible driving 
attachment and also with an angle drive, as illus- 
trated in Fig. 47. This machine is an electric 


set at an angle of 60 deg. to the spindle, and the 
drive is transmitted by a flexible steel core running 
within it. When it is necessary to have an 
extremely small drilling offset, a flexible shaft, 
14in. long, with an offset of jin., can be fitted. 
This shaft is provided at the drill end with a handle 
which is held by the free hand in order to absorb 
the torque reaction. Drills with threaded ends are 
screwed into the holder, thus eliminating the use of 
a chuck and reducing the overall diameter, with 

















Fic. 49—SANDING MACHINE—BLACK 


the result that the small offset mentioned above is 
obtained. The handle attached to the drill holder 
is adjustable for various drilling positions and can 
be clamped alongside the shaft, if necessary. 

The spindle intermediate gear shaft and armature 
are all mounted on ball bearings, a deep grooved 
ball bearing on the chuck spindle being utilised for 
taking the thrust loading. On the armature shaft 
is mounted a steel fan, which draws air through 
three screened air inlets, any two of which are 
claimed to provide sufficient ventilation ; air is 





discharged through slots which cannot easily 

















FiG. 47—PORTABLE DRILL WITH ANGLE DRIVE ATTACHMENT—BLACK AND DECKER 


hand drill which, with its attachments, has been 
designed to enable holes to be drilled in awkward 
positions, for example, between spars in aircraft 
construction. The “‘ Holgun ” is a small machine, 
designed to be used with one hanc, with a drilling 
capacity of }in. in steel. It is manufactured by 
Van Dorn Electric Tools at Slough and distribute 
by Black and Decker, Ltd. . ' 
Power is supplied by a universal motor operating 
on D.C. or A.C. through gearing which gives a 














Fic. 48—SHEARING MACHINE—BLACK 


standard spindle speed of 1700 r.p.m. ; alternative 
speeds are 1400, 2500, 3500, or 5000 r.p.m., whilst 
a special model with the low speed of 500 r.p.m., 
giving a high torque, is made for drilling stainless 
steel, monel metal and other hard alloys. Normally 
the machine is fitted with a three-jawed geared 
chuck, but the chuck can be readily replaced by 
either of the attachments mentioned above. In 
the case of the angle drive the extension piece is 








become clogged. The motor is controlled by a 
trigger switch, but a button is also provided which 
locks the switch in the “ on ”’ position. 

In Fig. 48 we illustrate another Van Dorn 
machine, known as a portable “ Lectro-Shear.” 
It is for use in cutting sheet metal and is made in 
two sizes, with capacities up to 16-gauge and 


necessary to adjust the blades for varying gauges 
or materials, and that the blades can be reground 
without the necessity of special fixtures. Straight, 
curved, or irregular lines can be cut, with a mini- 
mum radius of #in. It is stated that the machine 
will cut up to its rated capacity in steel and 
galvanised iron, and approximately one gauge 
thinner in mone! metal and stainless steel ; more- 
over, it is claimed that it will cut at least 50 per 
cent. greater than its rated capacity in copper, tin, 
aluminium, lead, and other non-ferrous metals. 
To meet the needs of shops having a variety of 
sanding operations, none of which are frequent 
enough to require two separate sanders, Black and 
Decker, Ltd., showed a two-speed sanding machine 
which is equally suitable for 7in. diameter or 9in. 
diameter abrasive discs. The machine is equipped 
with a double set of gears, which can be set by a 
control to give spindle speeds of 4200 or 2700 r.p.m., 
suitable for 7in. and Qin. discs, respectively. As 
shown in the engraving, Fig. 49, the machine is 
supplied with both 7in. and 9in. moulded rubber 
pads, 9in. abrasive discs, and an adjustable disc 
cutter, which enables the discs to be cut to smaller 
diameters when the outer surface is used up. 


BRADLEY AND CRAVEN, LTD. 


Several clay pipe making machines were shown 
on the stand of Bradley and Craven, Ltd., of Wake- 
field. We are informed that, particularly with clays 
intended for the production of hollow ware, such 
as sanitary pipes, hollow blocks, field drain pipes, 
electricity cable conduits, and so forth, machines 
with de-airing equipment have many advantages, 
and the firm states that such de-airing equipment 
was not introduced to this country until four years 
ago. It is claimed that the de-airing of clays, 
particularly as applied to the manufacture of 
earthenware pipes and roofing tiles, has practically 
eliminated laminations and air bubbles, both a 
source of trouble to the clay worker, and that, in 
addition, the modern machine, such as was shown 
at the Fair, reduces wastage and enables material 
with very short fibres, formerly suitable-for the 
production of ordinary bricks only, to be manu- 
factured into higher grade products. 

Typical of such machinery, with de-airing equip- 
ment, is a 13in. horizontal auger machine, shown 
in the accompanying engraving, Fig. 50. It is 
fitted with machine-cut gearing running in an oil- 
tight casing, and all shafts are mounted on ball 
or roller bearings. The driving pulley is equipped 
with a dise friction clutch, which is readily con- 
trolled by the attendant. To secure a positive 
feed and to prevent bridging of the clay, a rotary 
paddle feeder is fitted to the pugmill. On entering 
the de-airing chamber, the clay comes under the 
operation of knives designed to shred it into small 
sections, whereby it becomes more responsive to 
the de-airing process. The machine is stated to be 
suitable for the production of cuts, rustic wire 
cuts, hollow blocks, and many other earthenware 
shapes. 

In addition to the above-described machine, 
an 84in. vertical pipe-making machine, for socketted 





sanitary pipes and multiple-way pipes for pro- 

















Fic. 50—-HORIZONTAL AUGER 


18-gauge, respectively. By an ingenious arrange- 
ment the shearing action is accomplished by a 
rapid reciprocating movement of a vertical blade 
against a stationary horizontal blade, set in a special 
shoe which guides the sheet at the correct angle. 
The cutting speed is 2500 strokes per minute at 
no load, dropping to 1500 strokes per minute at 
full load. All moving parts, with the exception of 
an excentric actuating the cutter, are mounted on 
ball bearings. We are informed that it is not 





PIPE MAKING MACHINE—BRADLEY 


tecting electric cables, and a horizontal pipe dress- 
ing machine, capable of dressing both ends of a 
pipe simultaneously, were shown on the stand. 


LoRANT AND Co., Lap. 


Two new machines were shown for the first time 
on the stand of Lorant and Co., Ltd., of 98-100, 
Croydon Road, London, 8.E.20. They are similar 
in design, consisting of bench and pedestal ring 
and dise filing machines, and cup wheel grinding 




















Maron 10, 1939 


THE ENGINEER 





307 














machines. In the accompanying engraving, Fig. 
52, we illustrate one of the range of cup wheel 
grinders. This type of grinder is built in two sizes, 
for Tin. diameter and 10in. diameter wheels. As 
can be seen in the engraving, the grinding head is 
arranged on the column with the driving motor 
mounted at the base. A push-button station for 
controlling the motor is situated immediately 
below the grinding head. For use with the smaller 
machine a 4 H.P. motor is recommended, a 1 H.P. 
motor for the larger. In each case the motor speed 








for use with the rectangular pattern of these chucks 
was shown on the stand this year, consisting of an 
adaptor plate for holding thin or small parts during 
machining operations. As shown in the accom- 
panying illustration, Fig. 51, the adaptor plate 
is placed between the chuck and the thin work- 
pieces. The principle of operation is that the 
normal pole spacing of the chuck face is transferred 
by means of the adaptor plate into a number of 
smaller poles spaced more closely. Hence a greater 
number of magnetic circuits are made through the 
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Fic. 51—MAGNETIC CHUCK ADAPTOR PLATE—NEILL 


is 1425 r.p.m., driving the grinding spindle by 
means of a vee belt at 3000 and 2000 r.p.m., 
respectively. The spindle of each machine is made 
of 40-45-ton steel, and is mounted on four ball 
bearings. A steel guard completely surrounds the 
wheel and a work rest is provided, with an adjust- 
ment for accommodating tools, fixtures, and so 
forth. Extra face-plates can be provided for use 
with heavy duty abrasive discs, }in., fin., and }in. 
thick. 

As mentioned above, the ring and disc filing 
machines are of similar design. In this case, how- 
ever, the motor is arranged to provide three speeds 














Fic. 52—Cup-WHEEL GRINDING MACHINE—LORANT 
by means of a cone pulley, enabling discs of varying 
diameter to be used. Spindle speeds of 120, 240, 
and 440 r.p.m. are’obtained. For bench use the 
machine is made to be driven by an independent 
motor or from an overhead line shaft. For such 
use the spindle is equipped with fast and loose 
pulleys with belt-shifting gear operated by a handle 
at the front. By reversing the striking gear, how- 
ever, the drive can also be taken from below. 

In addition to these machines the firm showed a 
number of flexible shaft grinding machines, steel 
numbering machines, and a device known as the 
“ Actograp ”’ pencil, for engraving metals. 


JamMxES Neri anv Co. (SHEFFIELD), Lrp. 


As at last year’s Fair, many small tools, includ- 
ing various types of non-electric magnetic chucks 
and the well-known “ Eclipse” hacksaws and 
blades, were shown by James Neill and Co. (Shef- 
field), Ltd., of Composite Steel Works, Napier 
Street, Sheffield. Many of our readers are familiar 
with the “ Eclipse’ magnetic chucks, which we 


workpiece, resulting in an increase of magnetic flux 
as shown in Fig. 51, a and 6. Since the pull on 
a part is proportional to the square of the flux 
density, the holding capacity is greatly increased 
on thin sections. 

Furthermore, as shown in Fig. 51, ¢, the usual 
method of holding small parts on a magnetic 
chuck with wide pole spacing, by packing the 
pieces between supporting strips 8, makes a large 
amount of the chuck face area unproductive. 
With the fine pole spacing of the adaptor plate, 
the whole of the area is evenly energised and can 
be packed tightly with small parts, as shown in 
Fig. 51, d. 








Letters to the Editor 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


NORTH AMERICAN LOCOMOTIVE 
EXPERIENCES 


Smr,—I note that Mr. Livesay, on page 272 of 
your issue for March 3rd, places the summit of the 
Canadian Pacific Railway 5337ft. above the sea. 

When I was last there the board at the summit 
said 5332ft.; for many years the C.P.R. timetable 
said 5326ft.; when the ‘“ Royal Scot ” train was sent 
over the line the height was given as 5314ft.; the 
Railway Gazette for May 18th, 1906, said 5299ft., 
and I have seen other figures given by other 
authorities. 

Now does all this variation mean that the Canadian 
Rockies are visibly “ breathing,” so that altitudes 
are changing day by day ? Or is it only a matter of 
carelessness in the issue of figures ? 

The superb mountain scenery will always make a 
journey over the line attractive, but from a purely 
locomotive point of view much of the interest dis- 
appeared thirty years ago when the original line 
through the Kicking Horse Pass was abandoned 
and the present deviation came into use. The gradient 
of the original line was 4-58 per cent., practically 
1 in 22, and to watch heavy trans-continental traffic 
being worked up and down a gradient of 1 in 22 
was exciting indeed. Another famous mountain 
line—the Colorado Midland—which climbed west 
from Colorado Springs with gradients of 1 in 25 to 
a summit 11,528ft. above the sea, was unfortunately 
closed and abandoned about the same time, and to-day 
the locomotive enthusiast will probably find that 
of the surviving mountain lines the Denver and Rio 
Grande Western from Pueblo to Salt Lake City 
will best repay a visit. W. B. TxHompson. 
London, 8.W.1, March 4th. 


ROTARY ENGINES AND PUMPS 


Smr,—I would like to draw attention to the fifth 
article in your series “‘ A History of Rotary Engines 
and Pumps,” in which you discuss Patent No. 
5153/1825 (John Broomfield and Joseph Luckcock). 
You remark in connection with this patent: “It 





the market by the Keelavite Company, Ltd., a pump 
and compressor substantially identical in design 
with Broomfield and Luckcock’s first machine. 
The ability of modern machine tools to form the 
parts within very fine limits has done away with all 
packing strips, and volumetric efficiencies high up 
in the nineties are obtainable even against high 
pressures.” 

In actual fact, I would like to point out that the 
high volumetric efficiencies obtained with the 
Keelavite pump, together with other valuable features, 
are, in fact, due to a very definite difference in design, 
which, incidentally, is the feature on which certain 
important patents obtained without citation also 
depend. 

In Keelavite machines of corresponding type all 
seals are “area” seals and not “line”’ seals, as in 
the Broomfield and Luckcock machine; no torque 
can fall even momentarily on the timing gear, and 
all radial pressure reaction between rotor and casing 
is avoided so that the loads on the main bearings 
are only torque loads. These results are obtained 
by the addition, as compared with the Broomfield 
and Luckcock machine, of an outer ring member 
revolving with the rotor. The addition of this outer 
ring has been of fundamental importance, solving 
at once many of the difficulties inherent in the earlier 
design. F. B. Levetvus, 

TECHNICAL ADVISER TO 
Tue Keetavite Company, Lip. 

Coventry, February 28th. 

[The Keelavite pump and compressor were 
described in our issue of December 17th, 1937. 
Further reference to the points raised by our corre- 
spondent will be made in a forthcoming article 
of the series entitled ‘“‘ A History of Rotary Engines 
and Pumps.”’-—Ep. THE E.] 


EFFICIENCY FORMULA FOR MODEL AND 
FULL-SCALE CENTRIFUGAL PUMPS, &c. 


Sir,—The various formule suggested by Mr. G. G. 

Macdonald in your issue of March 3rd are an excellent 
attempt to apply experimental results obtained with 
pipe flow to the flow through pumps. It must be 
realised, however, that any formule for turbulent 
flow which take into account viscosity and roughness 
are empirical, and therefore have been made to fit 
experimental results within the range of the particular 
experiments. It is necessary therefore to check over 
these formule with test data obtained from pumps. 
The difficulty, however, of doing this appears to be 
very great, since complete test results (which include 
roughness factors) seem to be very scarce. 
Mr. Macdonald’s formula (12), which combines the 
effect of roughness and viscosity, contains five con- 
stants which would have to be obtained from tests 
on the model, since they are different for every 
design. There are four variable quantities in the 
formula, viz.,n,d,vand&. Only one of these, viz., n, 
can be varied to an appreciable extent, and therefore 
it is only possible to obtain (12) in the form 


e( y 


It does not appear possible to split either 8 or k up 
into its constituents in order to calculate the effi- 
ciency of the full-scale machine. 

A point of practical importance in this connection 
is the relative degree of accuracy to which a model 
and its prototype can be manufactured. I have no 
information on this point, but this may affect the flow 
patterns to an extent which is comparable with that 
due to differences in relative roughness. 

Professor W. Spannhake, in his book on “ Centri- 
fugal Pumps, Turbines, and Propellers,” gives the 
following formula for the efficiency of the prototype 
pumps in-terms of the efficiency of the model :— 


Baton 
p= 1—(1 mm) 


DVH 
This is exactly the same as the Moody formula 


quoted by Mr. Macdonald, except that the index 
of h/H is 0-125 instead of 0-10. 


n d® 


v 


V2ghd 


as the 


The above was derived by using 


Reynolds number and the Blasius form for the 
friction with —0-25 as the index. The roughness 
effect is, of course, neglected. He makes the state- 
ment that values calculated from the above formula 
agree very well with experience. 

J. JENNINGS. 


Aston Technical College, Birmingham, 








described in some detail a year ago. A new device 





is interesting to note that there was recently put on 
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Leipzig International Fair 


No. 


fee Leipzig Spring Fair of 1939, which opened 
4 on Sunday, March Sth, showed a further 
advance, and the number of exhibitors in all 
sections has now reached the remarkable figure 
of 9894, compared with 9512 in 1938, and 3477 
in 1933. The combined exhibiting space reserved 
totals 198,221 square metres, compared with 
186,091 last year and 177,337 in 1933. This year, 
no less than 557 foreign exhibitors, representing 
twenty different countries, are taking part, and 
this year’s attendance from abroad is estimated at 
from 25,000 to 28,000 persons. Almost all 
countries have increased their interest in the Fair, 
and about 300,000 visitors from Germany and 
abroad are expected. 

The official opening took place in the Gewandhaus 
on Sunday morning at 11.30 a.m. The first part 
of the programme included a fine performance of 
Beethoven’s ‘‘ Leonora No. 3 Overture” by the 
City and Gewandhaus Orchestra under the able 
direction of Professor Abendroth, after which 
Herr Ludwig Fichte, the Vice-President of the 
Leipzig Fair Office, called upon Dr. Joseph 
Goebbels, the Minister for Propaganda, to open 
the Fair. In his speech Dr. Goebbels emphasised 
the close association of economic questions with 
political power, dealing particularly with the 
present position in Germany, with her surplus of 
industrial products, and, in view of her straitened 
financial position, her need for export trade. 
The Leipzig Fair offered, he said, magnificent 
opportunities for business along such lines. The 
Four Years’ Plan, he reminded his hearers, had 
been instituted in order to free German industry, 
as far as possible, from dependence on raw materials 
which had to be imported from abroad. Necessity, 
had, he said, again been shown to be the mother 
of invention, and one only needed to call to mind 
such developments as artificial resins and plastic 
materials, and the light magnesium and aluminium 
alloys, which were to be seen on so many of the 
Fair stands. These inventive and engineering 
achievements were, he claimed, recognised and 
admired throughout the world. In the realm of 
labour, the central unemployment problem of 
1933 had now been transformed into a position 
exactly opposite, for whereas in 1933 it was not 
possible to find employment for all who were 
anxious to work, to-day it was hard to find the 
additional workers needed, especially in the skilled 
engineering trades. The Leipzig Fair, he concluded, 
was a barometer which registered accurately the 
economic conditions throughout the world, which 
explained the widespread interest in it. In con- 
cluding words, Herr Ludwig Fichte assured those 
present that German industry, handicraft, and 
trade would find, while collaborating in the plan 
for the whole of industry which had been drawn up, 
in the Leipzig Fair a means of promoting friendly 
competition between the nations which would 
lead to a better understanding among the peoples 
of the world. 


THE TECHNICAL AND BuiLprine Fair 


Like the other sections of the Fair, the Technical 
and Building Fair has greatly increased. We may 
note the far-reaching extensions to the oil engine, 
new materials, and building sections which were 
made last year, and the additional space set apart 
for outside exhibits, which is particularly well filled. 
Two extensions have been made to the sections 
for electrical apparatus, while near them there 
is this year a further hall for machine tools, in 
which space has been found for exhibits from the 
newly acquired territories in Austria and Bohemia, 
and exhibits from countries outside Germany. 
In the twenty-two halls there are more than 5000 
machines shown in actual operation, and in this 
and succeeding articles we propose to describe 
some of the more interesting exhibits in the different 
sections. 

As in the previous years, the principal engineer- 
ing interest is to be found in the large Hall No. 9, 
Hall 11, and Halls 14 and 15, which are arranged 
by the Maschinen-Schau E.V, in collaboration 
with the Fachgruppe Werkzeugmaschinen 
(V.D.W.), of 12-14, Neue Wilhelmstrasse, Berlin, 
N.W.7. If we include only the machines designed 
for the working of metals and wood, the number 
of exhibitors has increased from 515 last year to 
over 570 this year, with corresponding exhibiting 
spaces of 19,321 square metres and 20,922 square 





I 


metres. These figures compare with 169 exhibitors 
and 5748 square metres of stand area for the year 
1933. 


Scutess-Derries, DUSSELDORF 
A machine of particular interest which forms 
one of the principal exhibits on the stand of 
Schiess-Defries A.G., of Diisseldorf, is the special 
purpose milling machine illustrated herewith, 
which has been designed for use by the leading 
electrical firms of Germany and Switzerland 





MILLING MACHINE FOR ALTERNATOR ROTOR 


for cutting the winding slots in large alternator 
rotors. Although in the smaller sizes of rotors 
such slots may be planed with advantage, in the 
larger sizes milling has been found to be more 
economical, especially for rotors with weights 
from 80 up to 175 tons, for which work this machine 
has been specially designed. As will be seen from 
the engraving, this machine is of the double- 
headed type, and comprises two separate milling 
units moving on base plates arranged one on 
either side of a central floor plate. The rotor 
itself is supported in two brackets, furnished with 
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HORIZONTAL SLOTTING MACHINE—SCHIESS-DEFRIES 


split bearings, enabling it to be placed in position 
by a crane. These brackets are attached to the 
central floor plate of the machine, and are capable 
of convenient adjustment in order to accommodate 
different lengths of rotors. It will be seen that 
the side base plates carry the milling heads, which 
can be traversed by power to suit different dia- 
meters of rotors. Each of the two milling heads 
is provided with a vertical spindle for cutting 
the main deep slots by means of face and side 
milling cutters. There is a horizontal spindle for 
producing the dovetailed-shaped closing slots 








or other profiles, by means of large end milis or 
dovetailed milling cutters, also two smaller 
horizontal spindles for auxiliary or similar plain 
slots. The heads are capable of adjustment in a 
transverse direction for setting the depth of the 
slots to be cut. If necessary, when using the 
vertical spindles, the horizontal spindles can be 
withdrawn. The heads are designed with adjust- 
ments for aligning the milling cutters with the 
axis of the rotor, which are made by hand; but, 
should it be desired, special transverse adjusting 
motors can be provided. An angular milling 
attachment is provided so that slots can also be 
cut in the taper part of a rotor. The capacity of 
the machine illustrated ranges from rotor diameters 
of comparatively medium size to a maximum 
length of 8500mm. with a maximum diameter 
of 2300mm. The spindle-driving arrangement 





SLOTS—SCHIESS - DEFRIES 


comprises a single motor for both the _hori- 
zontal and the vertical spindles of each unit, 
which drives either the horizontal or the 
vertical spindle as may be required. The 
horizontal and vertical cutter spindles and the 
spindles of the auxiliary milling attachment 
have independent drives with interchangeable 
back gears and reversible motors of the variable- 
speed pattern. One of the two supporting brackets 
is provided with an indexing device which is 
motor operated. When indexing, the rotor is 
turned in the bearings by a separate motor driving 
through a worm reduction gear, the design being 
such that the worm gear and the indexing plate 

















BORING MILL—SCHIESS - DEFRIES 


are secured to a sleeve in which, by means of a 
centring bush, the rotor is carried. The same 
motor adjusts the position of the bracket longi- 
tudinally on the centre floor plate, and the other 
supporting bracket is generally moved into its 
correct position by hand. All the electric drives 
for the spindle motions and feeds are interlocked, 
so that possible breakage of milling cutters is 
avoided. Special end switches prevent the milling 
heads from overrunning the end positions. The 
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cooling fluid is contained in a tank accommodated 
in the bed of the machine, and is supplied to the 
cutters by a pump. The total weight of the 
machine is close upon 170 metric tons. 
Another machine which is representative of 
the firm’s range of machines with a reciprocating 
working motion is the portable horizontal-ty 
slotter, illustrated herewith. It is of the T W St 15 
pattern, and has a maximum designed stroke of 
1500 mm. with a 4000mm. maximum traverse 
of the column on the bed. The machine well 
illustrates the present practice of using where 
possible a portable machine for heavy work. 
The ram is carried in an octagonal sleeve, with 
vertical and horizontal guiding surfaces, and the 
drive is obtained from a reversing motor which 
works in conjunction with a Ward-Leonard con- 
verter. The actual drive is through spur-wheel 
reduction to a rack attached to the ram. A wide 
range of stepless automatic power feeds, as well 
as quick power traverse, is provided, both for the 
horizontal travel of the column along the bed 
and the vertical travel of the ram slide on the 
column, and the vertical and the angular move- 
ment of the vertical slide on the tool rest. 
Special mention may be made of the new design 


of high-speed vertical boring mill which has| 


recently been designed and is shown for the first 
time at the Fair. It is specially suitable for the 
economical machining of light alloy work. It 
is shown working on a duralumin casting, and we 
noted that a maximum cutting speed of about 
250m. per minute is available for diameters of 
160 mm., and about 1500 m. per minute for work 
having a diameter of about 1000 mm. The work 
capacity of the machine is about 800 mm. turning 
height by 850mm. turning diameter, when the 
head is in the working position, and 1000 mm. 
when it is lowered. There are twelve different 
table speeds which vary from 30 up to 500 r.p.m. 
In this new design the table of the machine is 
carried entirely in ball and roller bearings, an 
arrangement, it is claimed, which prevents undue 
heating when running over long periods at the 
top speed. The controls embody all the makers’ 
latest practice, including the “ joy-stick ” move- 
ment. There is also an automatic device giving 
the exact table speeds for different diameters 
of work. We noted that all control hand wheels 
are made of light metal alloy. 

Finally, an interesting machine which we do 
not illustrate is the No. 1 automatic Fay-type 
lathe, which is made by the firm under licence 
for Germany, Hungary, Japan, China, and Siam. 
This type of machine, it may be recalled, is a 
multi-cut high-speed lathe designed for taking 
heavy roughing cuts and doing very accurate 
finishing work. The machine shown differs from 
standard types inasmuch as it is equipped with a 
centre drive unit. It is actually shown set up for 
the machining of the two ends of the torsion bars 
which take the place of springs in the German 
People’s Car which was described in our issue of 
February 17th. The lathe has-a length between 
centres of 850mm., and is designed to swing 
350 mm. over the centre bar and 280mm. over 
the carriages. There are two carriages, and two 
back arms which carry the eight hard-metal- 
tipped tools which are required for the machining 
of the torsion bars referred to. We saw these 
bars being machined at a rate working out at 
between fifty-two and fifty-five per hour. 

(To be continued.) 








Employment and Confidence* 
By Sir ERNEST BENN 


1 HAveE a task which is perhaps more difficult, 
certainly more interesting, than ever before in my 
experience. From the general market I have to report 
a certain amount of depression, a considerable element 
of anxiety, a lack of confidence, and a failure to 
progress, out of which it would be easy to produce a 
superficial tale of woe. 

But in my judgment any such tale would be far 
removed from the real truth, however much it might 
accord with that deeply cherished grumbling instinct 
which is one of the qualities of our race. 

The year 1938 was a remarkable year, exhibiting 
on the one hand serious political strain and on the 
other, exceptional commercial and industrial strength. 
The fitting of gas masks to forty million people, 
bringing each one of them into intimate personal 
touch with the most horrible possibilities, might 





* From the chairman’s address at the ninety-eighth annual 
general mooring 
rance and 


of the members of the United Kingdom Tem- 
eneral Provident Institution on Wednesday, 


well have tended to reduce their normal peaceful 
efficiency and usefulness. Our ordinary business 
work depends upon confidence, and gas masks and 
confidence hardly go together. In these ¢ircum- 
stances, our wonderful workers of all grades and 
classes brought out of their personal reserves, and 
displayed as a substitute for confidence, a dogged 


Pe | determination to carry on. In the result, we enjoyed 


a much better year than might have been expected. 
We maintained all but a fraction of our previous 
record in the numbers employed. More than twelve 
million insured workers remain in work, thus main- 
taining the unprecedented figures of the last few 
years. We have no record of employment amongst 
the uninsured, but the total of those who are in 
gainful occupations cannot be less than one-third 
of our whole population, very near indeed to satura- 
tion point. 

We are apt to devote too much time to the dis- 
cussion of our troubles, and far too little to the con- 
templation of our blessings. For example, while 
we have had ample cause for fear of strife abroad, 
we have overlooked, even forgotten, our new-found 
freedom from the risks of strife at home. Our 
machinery of consultation and conciliation is a post- 
war product, and is a model to the whole world, 
Trade unions, now prohibited in four-fifths of Europe. 
are, with us, becoming more and more guardians 
of the general well-being. 

It is in such directions as these that we must look 
for the explanation of a degree of prosperity in 
1938 apparently incompatible with the international 
situation. 

We continue to deplore the existence of a good 
deal of unemployment, but that trouble cannot 
be justly laid to the charge of our industries. Millions 
of women who before the war took a different view 
of their duty to society, now compete in the labour 
market. Emigration has almost ceased. With woman 
in her pre-war place, and emigration at its pre-war 
level, we should to-day be faced with a very serious 
labour shortage. 

It is therefore entirely erroneous, as is sometimes 
done, to attribute unemployment to a failure on the 
part of industry. It must be laid to the charge, or 
accepted as the price, of social and political changes 
quite outside the range of directors of industry or 
leaders of trade unions. 

There is another way of looking at the unemploy- 
ment question. All experience shows that employ- 
ment and income tax are closely related. In three 
short years 2s. in the pound has been added to the 
tax on the profits of industry; 1s. on the income 
tax; and another Is. for the National Defence 
Contribution. Judging from past experience, such 
a drastic and rapid increase in the tax burden should 
have added much more to the toll of unemployment 
than has in fact been done. 

Commerce and industry have always suffered the 
handicap of politics, but in these modern times a 
serious new barrier to peace and prosperity has 
arisen in the shape of an enormous expansion of 
the machinery for the distribution of news. Hour 
by hour, the rotary press and the wireless have to 
be fed with more and more news. There remains, 
however, among all this advance and improvement, 
the age-old difficulty that good news is no news, and 
bad news is good news. Thus in the realm of foreign 
affairs, we only hear of the bad in other nations, 
and they, in their turn, are only informed of the bad 
which, strange as it may seem to us, is also to be 
found or invented here. 

Every nation is amply supplied with skilful 
sensation sleuths, experts in the discovery or inven- 
tion of scandal and rumour, and the provision of 
headlines and scares. 

The business of news gathering and news distribu- 
tion, on paper and on the air, must now be ranked 
with the greatest of our industries. In this country 
alone it employs more than a hundred millions of 
capital; there is a daily newspaper circulation of 
thirty million copies, and there are nearly nine 
million wireless licences. 

To remember that the whole of this impressive 
structure is absolutely governed by the very human 
preference for bad news, is to realise one of the 
difficulties of a peacemaking Prime Minister, and 
the jeopardy im which quiet and confidence always 
stand. 

The difference or difficulty about which men can 
disagree, argue, or even fight, is as old as history, 
but only in recent times has it become the essential 
raw material of a great and powerful industry. I 
fear that to preach goodwill to the’ news trade, the 
bad news trade as it must be called, is something 
like advocating teetotalism to brewers. But a more 
general understanding of. this difficulty is one of 
the most urgent of present-day needs. 

In the absence of cheer, or comfort, or encourage- 
ment from the news services, we are only saved from 
disaster by the good faith and sound common-sense 
of ordinary people, who still find, if not “‘ sermons 
in stones,” at least some ‘‘ good in everything.” 








Braprorp Power SrAtion Extension.—The Valley 
power station is to be extended at a cost of £329,650. A 
new 30,000-kKW turbo alternator set and a 200,000-Ib. 





Literature 


SHORT NOTICES 

Physical Science in Modern Life. By E. G. 
Richardson, Ph.D., D.Sc. London: The English 
Universities Press, Ltd. 1938. Price 8s. 6d.—There 
is a great deal to be said for popular works on 
scientific subjects, provided always that in the search 
for popularity they do not depart from accuracy. 
Not all of them maintain that standard. Sometimes 
the author is so anxious to be readable that he skips 
difficult passages, at other times he, or she, sacrifices 
sense of proportion in order to stress the sensational. 
The author of the volume falls into none of these 
faults. He is strictly scientific throughout, but 
never dry. His object is to show his readers the 
‘scientific’ aspects of some everyday things. 
He does not follow the text-book method, but presents 
a series of essays on applications that impinge upon 
everyday life, or that are beginning to attract general 
attention. For example, we find an excellent article 
on Supersonics, and one on the Stratosphere, 
and yet another—rather too difficult, perhaps, for 
the untrained reader—on Colloids, But beside these 
subjects, which are, so to speak, only just appearing 
above the popular horizon, there are chapters on 
Heat, which brings in the weather; on Light, which 
introduces photography, atid on Electricity, which 
discusses X-rays, wireless, anid other everyday 
matters. 

Whilst we have efijoyed evéty page of the book 
and can commend it to any one who has had some 
education in physics, we hesitate to say that it is 
quite a suitable work for the general reader. It might 
prove to be a little bit above his head. But engineers 
who still keep their minds open by from 
the specialisation of their vocations will find it 
admirable. 





Metal Spraying. Second edition. By T. H. 
Turner, M.Sc., and N. F. Budgen, M.Se. Revised 
by E. C. Rollason, M.Se. London: Charles Griffin 
and Co., Ltd., 42, Drury Lane, W.12. Price 15s. net. 
—Since this book was first published some thirteen 
years ago, both the practice and apparatus used in 
metal spraying have undergone considerable changes 
and improvements. The whole subject is dealt with 
very completely, and it is evident that in revising 
the text Mr. Rollason has included in it all the latest 
available information. It opens with chapters on 
the history of the process and describes a number of 
the earlier attempts to spray metals. After dealing 
with the development and construction of many 
types of modern spraying pistols, the preparation of 
surfaces for coatings and the efficiency of the process 
is covered. A chapter on the nature of sprayed metal 
deals with its formation and structure, porosity, 
density, and hardness, and related subjects. The 
various other methods of metallisation, such as 
plating, tinning, galvanising, sherardising, &c., are 
compared with the metal spray process. The con- 
cluding chapter on the applications of the process 
describes and illustrates a number of typical examples. 
The importance and wide field of application of the 
process to industry is now well known and there is 
no doubt that this new edition will be of much use 
to all users and potential users of the process. 








INSTITUTE OF MARINE EnGINEERS.—The Jubilee Dinner 
of the Institute of Marine Engineers was held on Tuesday 
last, March 7th, at the Connaught Rooms, under the 
presidency of Sir Julian Foley. Mr. Oliver Stanley, 
Presicent of the Board of Trade, was the guest of honour, 
and the company numbered over 850. Mr. Oliver 
Stanley, in proposing the toast “Empire Shipping,’ 
said that whatever Governments might do, in the long run 
shipping supremacy must depend on sufficiency in number 
of ships and personnel. Our record was good, but it had 
only been obtained by taking advantage of technical 
engineering. He felt that it was unnecessary to emphasise 
the importance of shipping to our Empire. Great changes 
had taken place in the woollen, iron, and other industries, 
but we could not afford to see the disappearance of shipping. 
In 1938—a bad year—£100 millions was contributed by 
shipping in the service of this country. That figure, 
double the amount of any other industry, must not be 
lost. In September, 1938, 600,000 tons was laid up, and 
to-day there was nearly as much. It was his duty to prepare 
the mercantile marine for an emergency, and obviously 
a greater margin of safety would be welcome. Proposals 
were now being considered by the Government. Next 
year anyone should be able to paint a brighter picture. 
Sir Alan Anderson said, in reply, that we should cease 
to be a maritime nation if we could not make our ships. 
pay. Great Britain was more prosperous than her neigh- 
bours and prosperity soon found its way into costs. Some 
nations had asserted the monopoly right for their own 
ships to carry all the trade between them and us. We 
bought Russian timber. Why should we not employ our 
ships instead of Russian ships to carry our own timber ? 
He hoped that the President of the Board of Trade and 
the Secretary for Overseas Trade would on their foreign 
trip convince their hosts that we could not continue to buy 
their excellent timber and butter unless we imported those 
supplies in ships under our flag on which we could rely 
in war. In proposing the toast of “ The Institute,” Sir 
Roger Backhouse, First Sea Lord, mentioned that the 
Navy wanted more engineer officers. It took the Navy 
five years to train them, so that they needed a proportion 
who were already trained from industry. The President 








March 8th. 


boiler unit are to be added. 





responded, and his health was proposed by Lord Hyndley. 





310 


THE ENGINEER 





Marcu 10, 1939 








Three-Phase Variable-Speed Commutator 
Motors | 


WO polyphase motors are capable of giving 
fine speed variation. One is the slip-ring 
induction motor and the other a commutator 
machine. Reductions in speed in the former case 
are obtained by applying different E.M.F.’s to the 
slip-rings. Resistances connected in series with 
these rings give a voltage drop by the passage of 
the rotor current through them. By reason of reduced 
rotor current the drop at light loads is much less 
than at heavy loads. Hence, for a given regulator 
setting, the speed at light loads rises considerably. 
Another disadvantage of this method of speed 
regulation is that energy is dissipated in the rotor 
resistances in the form of heat which makes this 
method of speed regulation wasteful. But by 

















FiG. 1—-MOTOR WITHOUT A SEPARATE FAN 


the use of suitable methods the energy abstracted 
from the armature of a commutator motor at reduced 
speeds can be returned to the line, thus making 
the machine much more efficient. Whilst the 
speed of a slip-ring motor can only be reduced 
that of a commutator motor can also be raised 
above the synchronous value by reversing the phase 
angle of the injector E.M.F. through 180 deg. Some 
commutator motors have the supply fed into the 
rotor through slip rings and the speed variation is 
obtained by moving sets of brushes on the com- 
mutator in relation to each other, to obtain varying 
voltages between the brushes. On other machines 
the supply current is fed into the stator and a variable- 
ratio transformer varies the voltage applied to the 
commutator with fixed brushes. 

In introducing a patented variable-speed A.C. 
commutator motor, Higgs Motors, Ltd., of Witton, 
Birmingham, direct attention to the disadvantages 
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FiG. 2—DIAGRAM OF MOTOR AND REGULATOR 


of these two schemes. In the former case. it is 
explained, the motor has slip rings and additional 
brush gear. The brush position on the com- 
mutator is continually being varied with changes in 
speed. Heavy wear on the commutator and brush 
gear and sparking are experienced. As the supply 
has to be led into the rotor through slip rings and 
brush gear the machines cannot be conveniently 
built for high-voltage supplies. The disadvantage 
of the alternative type of motor with fixed brush 
gear and variable-ratio transformer is that the 
energy flowing into the rotor is at low voltage, and 
the high current necessitates a large number of 
brushes and heavy commutators. Hence there is 
a natural tendency for the machine to spark. 

The Higgs patented commutator motor (Fig. 1). 
is claimed to overcome these disadvantages. It works 
with fixed brushes and with an induction regulator, 
but a patented rotor winding is said to eliminate the 
tendency for the machine to spark, whilst an 
additional auxiliary winding on the stator improves 
the power factor. The basis principle of the machine 
will be understood from Fig. 2. The induction regu- 





lator governs the voltage applied to the commutator 
according to the rotor’s position. Apart from the small 
voltage drop produced by the resistance and react- 
ance of the windings, for any one position of the rotor 
the voltage is practically constant for all loads. 
Hence the speed of the motor for any given regulator 
setting is practically constant from full load down to 
no load. 

In Fig. 3 are shown speed torque curves for a machine 
with a 3} to 1 speed range. The comparative.y 
small degree of speed increase between full load and 
no load is clearly indicated. An advantage of the 
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FiG. 3—SPEED TORQUE CURVES 


induction regulator is that very fine voltage varia- 
tions can be obtained, resulting in fine speed variation 
of the motor. The practice of bringing out the rotor 
winding to a commutator instead of to slip rings, 
as on an induction motor, ensures that the frequency 
of the current collected at the brushes is always the 
same as that of the line, irrespective of the speed, 
so that the excess energy is capable of being 
passed through the variable-ratio induction regu- 
lator and returned to the line with a corresponding 
increase in efficiency. At s above synchronism 
the energy flows from the line through the induction 
regulator to the rotor of the machine, thus enabling 
the motor to develop a higher power. 

Output developed by the motor is in exact propor- 
tion to its speed. A motor designed to give 20 H.P. 
at 1000 r.p.m. synchronous speed is therefore capable 
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Fic. 4—-ARMATURE WINDINGS 


of giving 10 H.P. at 500 r.p.m., and 30 H.P. at 
1500 r.p.m. A speed range of 3 to 1 is normal, but 
for a given size of motor any ratio up to 10 to 1 can 
easily be secured by employing a slightly larger induc- 
tionregulator. By using asmall resistanceinseries with 
the regulator the speed can be reduced to a crawling 
speed. Inching can easily be obtained by bringing the 
rotor of the regulator to the lowest speed position and 
then operating the stator switch. 

Commutating difficulties, the makers of this 
patented machine explain, have in the past made it 
difficult to build A.C. commutator motors for a large 
speed variation or for very large outputs. Generally 
speaking, as the horse-power has been increased, 
the speed range power has had to be reduced, but it 
is possible to build these improved motors for outputs 
up to 500 H.P. for a synchronous speed of 1000 r.p.m. 
without commutation troubles. 

The essential difference between this improved 
motor and other types of machines lies in the patented 
commutating winding which is wound in the bottom 
of the rotor slots underneath the main winding, and 
is in parallel with the spark which would normally 
oceur at the brushes. Current which would normally 





cause sparking is provided with an alternative path 
of low impedance, In Fig. 4 two coils of the main 
winding are shown at A and B, and two coils of the 
auxiliary winding connected to the same commutator 
segments at a and b. The coil a of the auxiliary wind. 
ing is in parallel with the coils A of the main wind. 
ing, but as the two coils are not in the same slots, 
they do not undergo commutation at the same time. 
Any commutating E.M.F. in the main wind- 
ing coil A can therefore discharge round the com- 
mutating coil a, which is linked by transformer action 
with the other coils of the main winding in the same 
slot, and when the whole armature is considered 

















Wood 
Wedge 
Main. 
Winding 
Slot 
Insulation — 
Steel 
Commutating 
a R 


Tre Encineer 


Fic. 5-ARMATURE SLOT 


together it will be seen that all the coils are con- 
nected in parallel as regards the discharge of the com- 
mutating winding E.M.F. in the main winding coil 
undergoing commutation. From Fig. 5, showing 
a section through the armature slot, it will be seen 
that the commutating portion of the winding is in 
the bottom part of the slot, and between this winding 
and the main winding are steel strips which are insu- 
lated from the main armature winding. The purposes 
of these strips is to reduce the main slot leakage. 

To avoid phase shift between the primary and 
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FiG. 6—-INDUCTION REGULATOR WINDINGS 


secondary E.M.F. of the induction regulator, two 
units are employed, and each has a left and right- 
handed primary and secondary winding. The primary 
windings are on the movable member or rotor, and 
are connected to the supply mains, and the two rotors 
are mounted on a common shaft. As shown 
in Fig. 2, the secondary windings are connected to the 
commutator. Since each secondary winding has a 
heavy current at low voltage flowing through it, 
they are accommodated on the stator portion of the 
regulator. As shown in Fig. 6, the primary windings 
are connected in parallel and the secondary windings 
in series. By the cross connection of the windings 
belonging to the two units, the field of one revolves 
in the reverse direction to that of the other, arid when 
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the rotors are turned the phase vectors rotate in 
opposite directions, as shown in Fig. 7, where the 
resultant secondary E.M.F. ER is the sum of the 
two individual E.M.F.’s EA and EB. As the shaft 
of the regulator is.turned the E.M.F.’s E A and E B 
revolve counter-clockwise, and clockwise respectively, 
thus producing a variable resultant E.M.F., which is 
always in the same direction, either vertically upwards 
for speed decrease or vertically downwards for speed 
increase. In the upper half of the diagram, the full 
lines correspond to one position of the regulator shaft 
and the dotted lines-in the lower half show the second 
position of the rotor with the resultant E.M.F. 
reversed, and somewhat greater in magnitude. 


Air cooled by a fan driven by a small motor built 
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FiG. 7—-INDUCTION REGULATOR VOLTAGE DIAGRAM 


into the base, each regulator is designed to suit 
the associated commutator motor. Cooling air is 
drawn in at the top of the regulator, distributed over 
the windings by a system of baffles, and discharged 
at the bottom. The rotor shaft can be rotated 
through gears by means of a hand wheel. When 
the motor is running a considerable amount of torque 
is exerted on the induction regulator rotor, and the 
shaft gearing and sprockets have to be strong enough 
to withstand it. As the rotor travel is limited by 
two stops, the motor cannot run outside the limits 
of its designed speed range. A typical example 
of a pillar induction regulator used with these motors 
is shown in Fig. 8. In this particular case the regu- 

















FiG. 8—-INDUCTION REGULATOR 


lator is manually operated, but the hand wheel shown 
may be replaced by a pilot motor for remote control. 
The only other control gear necessary is an ordinary 
triple-pole switch to control the supply to the motor 
stator and to the regulator primary. 

Reverting to Fig. 2, the sole object of the additional 
winding on the motor’s stator is to improve the power 
factor. For a medium-size machine the efficiency 
and power factor at various speeds are shown in 
Fig. 9. By altering the brush position the perform- 
ance can be varied, but all machines are supplied 


electrical performance over the whole speed range. 
But when a machine is only used to give a speed 
range above the synchronous speed, the brush position 
can be altered to give an increased power factor 
which, in many cases, is leading. With ventilated 
motors designed for a range of speeds difficulty is 
usually experienced in maintaining their temperature 
within reasonable limits at their lower speeds. A 
fan driven from the motor shaft giving sufficient 
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FiG. 9-POWER FACTOR AND EFFICIENCY CURVES 


ventilation at the low speeds would have a prohibitive 
windage loss at the high speeds. This difficulty is 
encountered on every type of variable-speed motor, 
and it is usual to supply such machines for short- 
time ratings at the lowest speeds. But on Higgs 
motors the difficulty has been overcome by equipping 
motors designed for a speed range greater than 
approximately 3 to 1 with a separate cooling fan 

















FiG. 10—-MOTOR WITH SEPARATE COOLING FAN 


motor, as shown in Fig. 10. The more normal 
design without a separate fan is shown in Fig. 1. 

As the main line current of these motors is not 
fed into the rotor, slip rings and their attendant 
brush gear are unnecessary. It is also unnecessary 
to provide movable brush gear and complicated 
operating mechanism. A mechanical advantage 
arising from the absence of slip rings is that the 
distance between the bearings is considerably reduced 

















Fic. 11—-MoOTOR ARMATURE 


and a shorter and stiffer shaft than usual can 'be 
employed. The number of brushes for a given size 
of machine is comparatively small. The commutation 
of these machines is said to be equivalent to that 
of the best D.C. shunt machines. In Fig. 11 is shown 
a complete armature and commutator, and in 
Fig. 12 the brush rocker and brush gear for a 35 H.P., 
1000 r.p.m. motor. 

For any drive that requires an infinitely variable 


by load changes, these new A.C. commutator motors 
are claimed to be particularly suitable. A typical 
diagram of connections is given in Fig. 13, where it 
will be seen that a straightforward triple-pole switch 
controls the motor’s stator and the primary of the 
regulator. By means of a switch of this type small 
motors can be ‘started with the regulator in any 
position. On closing the switch the motor runs up 
to the speed for which the regulator has been set 
and continues to run at that speed irrespective of 
load variations, until the regulator’s position is 

















Fic. 12—BRUSH GEAR 


altered. On larger machines it is necessary to return 
the rotor of the regulator to the lowest speed 
position before switching in the motor, after which 
the speed can be increased. To ensure that the 
stator switch cannot be closed with the regulator 
in any position other than that giving the lowest 
speed, the regulator’ is fitted with an interlock, 
although it is possible to arrange for the regulator 
to be left in a higher speed position. A small resist- 
ance is then inserted in the circuit and is cut out by 


Sa ee 





Tue Encineer 


FIG. 13—-MOTOR AND REGULATOR CONNECTIONS 


hand or automatically almost immediately after 
the stator is switched in, when the motor runs up 
to any speed preset by the regulator. 








THE Late Mr. HueH RoTHERHAM.—We regret to learn 
of the death after a short illness of Mr. Hugh Rotherham, 
the senior member of Rotherham and Sons, Ltd., watch 
makers, engineers, and precision instrument makers, 
Coventry. 

APPOINTMENTS ON THE G.N.R. (IRELAND). — The 
directors of the Great Northern Railway (Ireland) have 
made the following appointments :—Mr. H. R. McIntosh 
to be mechanical engineer; Mr. C. H. Slater to be civil 
engineer ; Mr. R. W. Meredith to be works manager and 
assistant mechanical engineer ; Mr. W. A. F. Graham to be 
assistant to the general manager; Mr. H. R. Browne to be 
assistant civil engineer. 


“THRESHOLD ’’ TREATMENT FOR SCALE PREVENTION. 
—A method of preventing the deposition of scale in con- 
densers and cooling systems of all kinds, caused by the 
presence of calcium bicarbonate in cooling water, is pro- 
vided by a development of the use of sodium metaphos- 
phate, which, under the trade name of “‘ Calgon,” is used 
in America and Great Britain as an agent in many branches 
of industrial water treatment and boiler feed-water con- 
ditioning. The new method—known as “ Threshold 
treatment ” from the fact that it raises the threshold 
concentration at which calcium carbonate will precipitate 
and form scale—consists essentially in the addition of 
sodium metaphosphate in very small quantities of the 
order of 0-5 to 2 parts per million. The addition of the 
chemical is effected by drip feeding a solution at some 
convenient point, such as to the cooling ponds adjacent 
to the circulating water outlet in the case of a turbine 
condensing plant, and no elaborate dosage gear or control 
is, it is claimed, required. The process is being intro- 
duced by Keith Piercy, Ltd., Shell-Mex House, Strand, 
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with the brush position fixed to give the best possible 





speed in small steps without changes in speed caused 
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CASTING CONCRETE PIPES WITH COLLAPSIBLE TUBE 
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AIR- FILLED TUBE AND COMPRESSED AIR BOTTLES 











FINISHED Two-DucT PIPE 


Two-Duct PIPE DURING SETTING OF CONCRETE 





Collapsible Tube Cores for Concrete Pipes 


a 


Ae interesting system of casting concrete pipes in 
ti the ground, either in straight lines or in curves, 
and in lengths which may reach 300ft. or more without 
a joint, has been applied in Italy by the Societa 
Anonima Canalizzazioni Acquedotti Fognature, of 
Milan. Pipes of any diameter and for a variety of 
purposes may be cast by the process. The general 
principle employed has been suggested previously. 
It consists of forming a core from an air-filled 
tube, around which concrete is poured into a trench. 


50-100 m 


























Swain Sc 


Tre ENGINEE 


METHOD OF REMOVING TUBE 


The core is removed after the concrete has set by 
deflating it. 

The tubes are composed of rubberised cloth and are 
closed at either end by cast iron clamps, which hold 
the ends of the rubberised material firmly to prevent 
any escape of air. At one end the clamp is provided 
with a coupling to which an air hose can be connected 
to permit the tube to be blown up. Casting is earried 
out by first digging a trench of the desired depth, and 
as wide as the outside diameter of the pipe. If it 
is desirable for any reason, the trench can be made 
wider, and outside shuttering for the pipe built up in 
.. planking. Various methods may be employed for the 
actual casting, depending on the type of pipe to be 





made. For electric cable ducts and similar work not 
requiring a very compact concrete floor, the tubes can 
be laid on concrete blocks in which curved notches 
of the proper diameter to take the rubberised tube 
have been formed. These blocks are set up in the 
trench and the tubes laid on them, the concrete being 
then poured over the whole in a rather liquid condi- 
tion, to a sufficient depth to cover the tubes and give 
the desired thickness. For sewer or similar pipes 
1equiring very compact bottoms, a foundation of 
concrete is laid on the bottom of the trench, either 
vibrated or not, according to requirements. A tile 
or granite flooring for the tube may be set in this 
foundation. The rubber tubes are then laid on the 
foundation and are spaced with stirrup-shaped pieces 
of iron, driven into the concrete. The rest of the 
concrete is then cast. 

Once the rubberised tubes have been expanded, it 
is necessary to keep them filled with air so as to com- 
pensate for any small leaks. This end is achieved by 
connecting a bottle filled with compressed air to the 
tube in place of the compressor used to inflate the 
tube. A pressure reducing valve connected to the 
air bottle ensures the maintenance of an even pres- 
sure in the tube throughout the setting of the con- 
crete. It is claimed that curved pipes may be cast 
just as easily as straight lengths. The rubberised 
tube is laid‘in the desired curve, the minimum radius 
being twice the diameter of the tube. 

It is generally necessary to provide joints between 
the sections of pipe, although if absolute water- 
tightness of the pipe is no object, such joints are not 
indispensable. When joints are required, they are 
made by slipping a short length of piping of any suit- 
able material, such as ceramic or fibro-cement, over 
the end of the rubberised tube and casting the con- 
crete, so that about half the length of the piping is 
embedded in the concrete. The end is then smoothed 
off, and when the casting of the next section is pro- 
ceeded with the projecting half of the connecting 
pipe is embedded in the new section. Expansion 
joints are made by using a collar of fibro-cement, 
embedded for about half its length in the end of the 
concrete pipe. The succeeding section is provided 





with a similar collar, exactly opposite that in the pre- 
vious section and almost touching it. Connection 
between the two collars is then made by means of a 
cast iron clamping ring, with a rubber or other packing. 

The removal of the tube, once the concrete has 
set, is accomplished by means of a cord which passes 
through the centre of the pipe, and is attached to a 
ring fixed to the inside of the clamp at the far end. 
The near end of this cord is fixed to a plug in the 
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TYPICAL JOINTS 


corresponding end clamp: Once the concrete has set, 
this plug is removed and the cord pulled, with the 
result that the tube is pulled out of the pipe, inside 
out, without danger of causing injury through its 
sticking to the walls. 

Armoured pipes can be made by setting up the 
spiral reinforcement and then drawing the rubberised 
tube through it. Special pipes for drainage or similar 
purposes may be cast by making the lower half of the 
pipe in compact concrete and the upper half in very 
porous concrete through which water can seep easily. 




















Marou# 10, 1939 


THE ENGINEER 


313 








Rail and Road 


Larce NEw G.W.R. Horer in BirMincHamM.—We are 
informed that the Great Western Railway Company 
intends to build a new hotel at Birmingham adjoining the 
Snow Hill Station. 


Proposep New By-passes,—Public inquiries are to be 
held in connection with plans, issued by the Ministry of 
Transport, of proposed by-pass roads at St. Albans and 
Luton. The pro roads, which have a total length of 
over 23 miles, will sttpersede considerable hs of 
existing trunk roads from London to Holyhead and London 
to Carlisle, The cost of the two schemes is estimated at 
over two million pounds. : 


MERSEYSIDE Transport,—Three in it experts 
have submitted recommendations on the future of trans- 
port on the Merseyside to the Liverpool City Council and 
other local authorities. A voluntary and advisory basis 
without loss of jurisdiction by present authorities is pro- 
posed. It is also suggested that a trial should be given to 
a service of omnibuses through the Mersey Tunnel. 
Amongst other recommendations is one that the Rock 
Ferry service should be abandoned and that the Birken- 
head and Wallasey ferries should be managed as a joint 
undertaking. 

Raitway WacEs AwarD,—In reply to the claims of the 
three railway trade unions, the National Union of Railway- 
men, the Associated Society of Locomotive Engineers and 
Firemen, and the Railway Clerks’ Association, only two 
concessions have been by the Railway Staff National 
Tribunal. The two findings of the Tribunal were in 
foopot of claims of the National Union of Railwaymen 
and were concerned with Sunday pay and duty spread- 
over. It is estimated that the direct annual cost of the 
claims within the seope of the Tribunal made by all the 
parties concerned totals £6,869,000. 


ProgEcTED InpIan Rattway.—According to reports in 
Delhi, it is proposed to construct a new railway from 
Kashipur to Kalgarh. Indian Engineering states that the 
demand for this line was first made by the Rohikund and 
Kumaun Railway, but the Railway Board then did not 
agree as the traffic did not justify it on a commercial basis: 
The United Provinces Government has now agreed to 
contribute if there is any loss on the traffic returns. A 
formal sanction of the lway Board is now awaited, 
and it is anticipated that construction will begin early 
pre year. The estimated cost of the project is Rs. 18 
a a 


ConcrRETE Roap Construction.—The Ministry « of 
Transport has issued in booklet form the notes made by 
Mr. F. G. Turner, engineer in charge of the Department's 
experimental work, during a visit to Germany to obtain 
information about the use of machinery in concrete road 
construction. The outstanding i ion gained during 
a tour of the new motor roads was the excellence of the 
riding qualities of the roads. The successful results 
obtained are due, it is stated, to the attention paid to a 
number of factors in the design and construction of the 
sg 9 The importance of some of these factors at least is 
we own in this country; the significant thing about 
construction sage German motor roads is tes tee - 
ness with which the knowledge is bei lied. 
paper describes in detail the closely ctendialieed require- 
ments of concrete construction on the autobahnen and 
also includes interesting figures as to the cost of dual 
conringena which is said to average about £33,400 per 
mile. 

New Beyer-Garratr Locomorives FoR AFRICA.— 
Particulars of ten new 4-8-2+ 2-8-4 metre-gauge Beyer- 
Garratt locomotives, built in France for the Abidjan to 
Niger Railway, in French West Africa, are given in the 
Railway Gazette. The leading particulars are as follows :— 
Four cylinders, 17in. diameter by 24in. stroke ; coupled 
wheels diameter, 4ft. 3in.; wheel base, 82ft.; overall 
length, 90ft. 5in.; total heating surface, 2249 square feet ; 
grate area, 47 square feet; boiler , 200 lb. per 
square inch; total weight in working order, 148 tons; 
tractive effort at 85 per cent. boiler pressure, 44,600 Ib. 
A new design of reversing gear operating the Walschaerts 
type valve gear is described. A hand lever in the cab 
opens or closes steam to a centrifugal steam motor placed 
on the boiler eradle, from which shaftings run to each 
valve gear, crossing the articulation gap by means of 
universal joints and a telescopic arrangement. Each rod 
finishes in a@ worm, actuating a block to which the lever 
operating the radius rod is connected. Check sectors, in 
addition to an indicator in the cab, are arranged at the 
valve gear. 

Ratiway Sratistics.—Railway statistics for the 
calendar month of November and the four weeks ended 
R sito sep tg se —_ now been published and show 
that the total number of passenger journeys (excludi 
season ticket holders) taken on all Seagend winds Soon 
in Great Britain in the month of November, 1938, was 
97,561,894, a decrease compared with November, 1937, of 
3,356,270. The journeys taken by passengers at reduced 
fares decreased by 1,214,079 and those at standard or 
ordinary fares by 2,142,191. The receipts from passengers 
(excluding season ticket holders) showed a decrease of 
£52,429, or 1-5 per cent. If the railway undertakings of 
the London Passenger Board be omitted, the 
figures show a decrease in journeys of 1,340,554, or 2-1 per 
cent., and a decrease in receipts of £30,285, or 1-0 per cent. 
For all railways the receipts from passenger train traffic 
(including season tickets and parcels and miscellaneous 
traffic, but bg ct Senge and ls post) were £91,159 
less than in November, 1937. For the four weeks ended 
November 26th, 1938, the coaching train miles showed an 
increase of 76,595 compared with the four weeks ended 
November 27th, 1937. The total tonnage of freight con- 
veyed (excluding free-hauled traffic) in the four weeks 
ended November 26th, 1938, was 21,054,833, a decrease 
compared with the corresponding four weeks of 1937 of 
3,339,100 tons, or 13-7 per cent. The freight train receipts 
amounted to £6,984,397, a decrease of £1,007,344. The 
freight train miles run were 732,745 less than in the corre- 
sponding period of 1937, a decrease of 6-6 per cent. The 
average train load decreased from 133 to 124 tons, and the 
net ton-miles per engine hour increased from 455 to 4594. 
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Miscellanea 


Overseas Buyers AT THE B.I.F.—The Department of 
Overseas Trade announces that the number of foreign 
and Empire buyers who visited the British Industries Fair 
which closed on Friday, March 3rd, reached a record figure 
of nearly 7000 in London and Birmingham, an increase 
of more than 700 over last year. They came from seventy- 
— yen. countries, and paid more than 20,000 visits to the 

air. 

Pensacota Dam Beraun.—Work has started at 
Pensacola in Oklahoma, in the United States, on a power 
and flood-control dam on the Grand River. It will consist 
of a multiple-arch structure 152ft. high, flanked by a 
large concrete spillway. A t and loan totalling 
20 million dollars has been made for the work, and 
contracts valued at over 12 million dollars have already 
been placed. 

A Compete Strzi Worxs Lasorarory.—In order 
that researches conducted in the laboratory can be tested 
before being applied in the steel mills, a company in the 
United States has recently laid down a miniature steel 
plant. In this plant steel-making facilities, such as an 
open-hearth furnace, heat-treating furnaces, and a small 
rolling plant are used in conjunction with an extensively 
equipped chemical, physical, and metallographic labo- 
ratory in dealing with the problems of steel quality. A 
recuperative open-hearth furnace installed has a capacity 
of 1500 lb., an electric arc furnace has a capacity of 375 Ib., 
an electric induction furnace a capacity of 30 lb., and two 
small rolling mills are used in conjunction with the 
furnaces. One of the mills is used for primary reduction 
of the ingots and the other for further reducing the bars 
into convenient sizes for test specimens. 

A New Larce Canwapian Power Priant.—According 
to the Financial Times (Montreal), actual construction 
work on the large new 160,000 H.P. power plant at La 
Tuque, Quebec, will begin next summer as a result of the 
recent authority conceded by the Provincial Government. 
The initial work on the preparation of the site for the con- 
struction of.the power house and dam has been in progress 
for some time. The development is being undertaken by 
St. Maurice Power Corporation, a subsidiary of Shawinigan 
Water and Power Company, and it is anticipated that the 
ultimate cost will be somewhere under 100 dollars a horse- 
power, or between 15 million and 16 million dollars. 
Plans for the project provide for a plant comprising six 
units of 40,500 H.P. each, or an ultimate capacity .of 
24,300 H.P., of which four units with a total capacity of 
16,200 H.P. will be installed, leaving an additional two 
units for future installation. The project is not expected 
to be completed until early in 1941. 

Toxic Gases uy Inpustry.—The Department of 
Scientific and Industrial Research has i two further 
leaflets in the series describing standard methods for the 

poisonous gases produced in industrial pro- 
cesses. These deal with sulphur dioxide and benzene vapour 
respectively. In the leaflet on sulphur dioxide, it is 
pointed out that a concentration by volume of 1 part in 
2000 is dangerous for even short exposures, and | part in 
100,000 is the maximum concentration allowable for 
several hours’ ex . The standard method developed 
for the detection of this gas depends on drawing a sample 
of the atmosphere by a hand pump through test paper 
treated with starch and potassium iodate to which 
potassium iodide has been added. The chemical test 
recommended for benzene in the other leaflet is capable 
of detecting concentrations down to 1 part in 10,000. 
The test involves the absorption of benzene vapour in 
concentrated sulphuric acid containing a trace of 
formaldehyde. 

Prorection or STEEL SurFaces.—A recent issue of the 
Iron and Coal Trades Review gives extracts from a paper 
on the application of priming coats without oil vehicles 
by Messrs. R. 8. Thornhill and U. R. Evans. In this paper 
the authors dealt with the possibility of producing on a 
steel surface an inhibitive substance, similar to those used 
in anti-corrosive priming paints, but without the use of 
oil or other binder. For this purpose specimens were 
subjected simultaneously to sprays of two solutions (e.g., 
zinc sulphate and potassium chromate) chosen to pre- 
cipitate an inhibitive substance (e.g., zine chromate). 
It was found that single non-inhibitive paint coats (iron 
oxide) applied to a steel surface thus treated were much 
less attacked by under-rusting after 2} years’ outdoors 
exposure than similar paint applied to steel without pre- 
treatment. The treatment is said to be valueless for a 
ground surface (probably the precipitate does not adhere), 
but is advantageous for a partly weathered scale-covered 
surface—the type of surface most difficult to protect in 
other ways. One of the best combinations appears to be 
lead nitrate and sodium p! te. The results are 
encouraging, but it is stated that the principle will require 
further developments before its practical application as a 
protective process. , 

Preparing Tin ror MicroscoricaL ExamMINaTIon.— 
The mechanical polishing of metal specimens for micro- 
scopical examination has to be carried out with extreme 
care to avoid deforming the structure, but where the 
metal is a soft one like tin it has hitherto been practically 
impossible. A method which avoids the use of abrasives 
has been devised by Mr. P. A: Jacquet and is now described 
in a technical publication of the International Tin Research 
and Development Council. The specimen with cast or 
roughly sawn surfaces is made the anode in a concentrated 
mixture of hloric acid and acetic anhydride or 
acetic acid. The time required may be as long as forty 
minutes in the case of a roughly sawn surface, but with a 
cast surface a high polish can be obtained in from three to 
four minutes... By following with a short electrolysis at 
a lower current p Be the erystals can be etched more 
or less deeply and become well defined. Application of 
these methods has enabled the author to show that abrasion 
with fine emery, as in mechanical polishing, may produce 
a false structure to a depth of a quarter of a millimetre. 
The new structure consists partly of small crystals formed 
by recrystallisation and partly of needle-shaped “ cold- 
working figures.” A great difference was observed between 
the structures of tin ingots of very high purity and of 
commercially pure tin. 





Air and Water 


LivERPOOoL UNDERWRITERS’ CasuaLTy RETURNS. 
During January last there were ten total and 689 partial 
losses of ships, according to the returns of the Liverpool 
Underwriters’ Association. Of the ships of 500 tons gross 
register and upwards posted as totally lost, one of 637 tons 
was British, one of 19,618 tons German, three of 8195 tons 
Norwegian, and five of 12,538 tons other countries, making 
a total of ten ships of 40,988 tons. 


Tue Tyne Docx.—New traffic offices and locomotive 
sheds were recently opened at the Tyne Dock as part of 
the improvements being carried out by the Tyne Improve- 
ment Commission, which acquired the dock from the 
London and North-Eastern Railway Company. At the 
opening ceremony the Chairman of the Docks Committee 
said that by the new deep-water quays the Committee 
was making a bid for the eruising liner trade. 


ProproseD RESERVE OF MERCHANT Suips.—Speaking 
at a Navy League meeting in Liverpool, Mr. Duff Cooper 
advocated the creation of a reserve of merchant ships for 
times of emergency. He said that although this country’s 
population had increased since 1914, we had 2000 fewer 
ships to-day. The ships of other nations had increased 
by 7000 and foreign Governments by granting subsidies 
had succeeded in competing with us for the carrying trade 
of the world. 


Bristor CHANNEL Arm Service.—Western Airways 
has arranged to operate an air service every half-hour 
between Weston-super-Mare and Cardiff from May Ist 
next. It is also intended to operate ten services daily 
between Bristol, Cardiff, and Swansea, and six services 
daily between Swansea, Barnstaple, Newquay, and 
Penzance. A new aerodrome, 3} miles from Penzance, is 
being for use by the Straight Corporation for 
use in connection with the services. 


Fast Iratian CrvuisErR.—According to a correspondent 
of the Shipbuilding and Shipping Record, the new Italian 
light cruiser “‘ Taschen ” attained a speed of 45 knots on 
recent trial trips. This new warship is 453ft. long, 45ft. 
broad, and has a displacement of 3000 tons. The propel- 
ling machinery consists of two sets of geared high-pressure 
turbines, totalling 110,000 H.P. Its armament consists 
of six 130 mm. guns mounted in three turrets, six 45 mm. 
anti-aircraft guns, and nine 533 mm. torpedo tubes in 
three groups. 

SHIPBUILDING IN THE UNITED StatTEs.—According to 
surveys of shipbuilding in the United States, quoted in 
the Journal of Commerce from a report by Mr. J. Lewis 
Luckenbach, of the American Bureau of Shipping, on 
January Ist last there were 149 ships of 583,830 tons gross 
under construction to the American Bureau of Shipping 
classification. Orders have been placed since this date for 
90,000 gross tons, bringing the total tonnage under con- 
struction to over 670,000. Welding, he said, was being 
more and more widely adopted in every branch of ship and 
engine building. In 1928 the American Bureau of Shipping 
classed 52 vessels under 300ft. long, only one of whieh was 
all-welded. Last year, out of 156 vessels under 300ft. 
long classed with the Bureau, no fewer than 136, or 87 per 
cent. of the total, were all-welded. 


Lavuncn or R.M.S. “ Anpss.”—The Royal Mail Lines 
new twin-screw passenger liner “ Andes,” the largest 
merchant ship on the stocks in a British shipyard, was 
suecessfully launched on Tuesday, March 7th, from 
Harland and Wolff’s Belfast yard. The “‘ Andes,” which 
is intended for the Royal Mail Lines mail and passenger 
service to Brazil, Uruguay, and the Argentine, will be the 
largest vessel which the company has so far commis- 
sioned, and the fastest British liner to sail from this 
country to South America. The new liner is to be com- 
pleted in about six months, and has been designed as a 
two-class ship to carry 607 passengers’ (403 first-class and 
204 second-class). ‘‘ Andes” is scheduled to commence 
her maiden voyage on September 26th, the centenary 
anniversary of the Royal Mail Company. 


MERCHANT SEAMEN GUNNERS’ CouRSES.—An announce- 
ment was made on January 2lst that the Admiralty 
would shortly institute training in gunnery for merchant 
navy seamen. The arrangements for this training are now 
complete, and training will start at Bristol, Cardiff, 
Glasgow, Hull, Leith, Liverpool, London, and South 
Shields on March 20th. The training, which will be 
entirely voluntary, has been designed with the co-opera- 
tion and approval of the Board of Trade, Shipping Federa- 
tion, and National Union of Seamen. Full particulars are 
contained in an official pamphlet which can be obtained 
now from shipping companies and offices of the Board of 
Trade, Shipping Federation, and National Union of 
Seamen. The course is intended to train sufficient seamen 
to ensure that any guns which may have to be mounted 
in defensively equipped merchant ships in war can be 
efficiently operated as soon as they are installed. Each 
course will occupy ten working days. 


New Warsuip OrnpERS.—The Admiralty has announced 
that, subject to settlement of details, orders for four 
cruisers of the “ Fiji ” class and a depot ship for submarines 
have been placed. The placing of these contracts com- 
pletes the orders for the warships of the 1938 programme, 
with the exception of a supply and repair ship for the 
Fleet Air Arm and one motor torpedo boat. Each of the 
following firms will be entrusted with the construction of 
one of the new cruisers :—Vickers-Armstrongs, Ltd., 
Barrow-in-Furness ; Vickers-Armstrongs, Ltd., Walker- 
on-Tyne, with machinery built by the Parsons Marine 
Steam Turbine Company, Ltd.; Swan, Hunter and 
Wigham Richardson, Ltd., Wallsend-on-Tyne; and 
Alexander Stephen and Sons, Ltd., Govan. The depot 
ship, which is to be built by Harland and Wolff, Ltd., 
Belfast, will have a displacement of about 10,000 tons and 
cost about £1,250,000. It is reported that the cruisers 
will cost approximately £2,000,000 each to build, including 
armament. They will have a displacement of 8000 tons, 
and their geared turbines are designed to give a speed of 
at least 33 knots. There are now nine “ Fiji” class 
cruisers building or projected for the 1937 and 1938 pro- 
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FRETTING CORROSION 


THE phenomenon known as fretting corrosion, 
or, to give it an older name, the mechanical pro- 
duction of rust, has been recognised by engineers 
to be a physical fact for over thirty years. An 
early reference to it is to be found in a paper 
entitled “The Endurance of Metals,” by Eden, 
Rose and Cunningham, presented before the Insti- 
tution of Mechanical Engineers in October, 1911. 
Investigating the resistance of steel to fatigue, 
these authors employed cylindrical specimens 
which were rotated under a steady load applied at 
the mid-points of their lengths. With heavily 
loaded specimens and test periods lasting several 
days it was found that corrosion occurred at the 
ends of the specimens gripped in the holders, so 
much so that at times it was difficult to remove the 
specimens from the holders. The authors reached 
the conclusion that the corrosion was not of the 
ordinary kind and that it was caused directly by 
the varying stress between the ends of the test 
specimens and the gripping surfaces of the holders. 
For a time many engineers were disinclined to 
believe that corrosion could occur by purely mech- 
anical means in the apparently complete absence 
of moisture. We instituted a number of inquiries 
on the subject among circles likely to have encoun- 
tered the phenomenon. In the majority of cases 





+|from the fact that there are good grounds for 


we were informed that it had never been detected, 
but in three cases, including one reported from the 
National Physical Laboratory, striking evidence 
in support of the real existence of the phenomenon 
was forthcoming. Subsequent to a leading article 
on the subject published in our issue of November 
24th, 1911, further evidence was reported in our 
correspondence columns. One well-known firm 
manufacturing ball bearings stated that the 
phenomenon had been a source of trouble to it for 
the past two or three years, and had manifested 
itself very noticeably between the inner races of 
the bearings and the shafts on which they were 
mounted. Mr. Newton Friend not only accepted 
the phenomenon as a physical fact, but advanced a 
theory to the effect that the oxygen requisite for 
the corrosion was not necessarily derived from the 
ambient atmosphere but might be obtained from 
the undetected moisture absorbed in the pores of 
the metal. 

Since those days the subject has engaged almost 
continuous attention. To-day there must be few 
engineers who disbelieve in the mechanical pro- 
duction of rust or who have not met it in practice, 
although they may not always have diagnosed it 
correctly. It is now admitted to be a phenomenon 
of considerable, and in some cases of vital, import- 
ance. Just how important it may be can be judged 


believing that fretting corrosion may initiate 
failure by fatigue in an element which, in the 
absence of such corrosion, would by all the laws of 
fatigue failure be amply strong to resist it. Further- 
more, as it is a characteristic of the phenomenon 
that it manifests itself between closely mating 
surfaces—even between surfaces assembled by a 
force fit—its onset may very well pass unnoticed 
or undetected until failure of the parts reveals its 
presence. After a period of recognition extending, 
as we have said, over more than thirty years the 
study of the phenomenon has at last been placed 
on a sound scientific basis as a result of the investi- 
gations carried out at the National Physical Labora- 
tory and described at last Friday’s meeting of the 
Institution of Mechanical Engineers in the paper 
presented by Drs. Tomlinson and Gough and Mr. 
Thorpe. That investigation is as yet far from being 
complete. We are still not in possession of all the 
facts concerning the phenomenon of fretting 
corrosion, which are necessary to its complete 
understanding. Nevertheless, the information 
which has been made available by the research 
work of the Teddington investigators is of a striking 
character and has richly rewarded the efforts spent 
on its acquisition. With perhaps an excess of 
caution the authors of last Friday’s paper refrained 
from including in it any theory concerning the 
fundamental mechanism of fretting corrosion, but 
the temptation to link it up with the conclusions 
concerning the nature of friction reached by Dr. 
Bowden, of the Laboratory of Physical Chemistry 
at Cambridge, is almost irresistible. The prime 
fact established by the National Physical Labora- 
tory experiments is that neither elastic vibration 
nor alternating surface stress is alone sufficient to 
cause fretting corrosion; always there must be 
present some to-and-fro surface slip and the 
important factor is not the amount of that slip, 
but its alternating nature. In the laboratory 
experiments the slipping movement was extremely 
small—in some cases as little as the twentieth part 
of one-millionth of an inch—while in practice 
fretting corrosion commonly occurs in circum- 
stances—such as in those of a force fit—which 
seem to justify the elimination of the possibility 
of slip from ordinary consideration. It would 
appear from the investigation that we must revise 
our ideas concerning the nature of the contact 
between closely mating surfaces across which 
stress is transmitted. We must never ignore the 
possibility of some relative movement occurring, 
however unbelievable such movement may appear 
as judged by ordinary considerations. If the force 
transmitted is sufficient a microscopic or sub- 
microscopic movement will occur. At first the 
movement will be of an elastic nature and would 
completely disappear if the force were removed. 
This initial: elastic movement is apvarently a 
function of the familiar elastic moduli of the 


fully determined. If the movement exceeds a 
certain sharply defined value it ceases to be wholly 
elastic ; part of it takes the form of a slip. The 
investigation has shown with, we think, great 
decision, that the elastic portion of the relative 
movement never produces corrosion and that the 
corrosion is to be associated entirely with the 
slipping phase. Furthermore, it would seem to be 
established that continuous slipping in one direc- 
tion will not induce corrosion. It is esssential that 
the transmitted force should be of an alternating 
nature causing to-and-fro slipping between the 
surfaces. Very remarkable evidence to this effect 
will be found in the paper, a reprint of which is 
begun elsewhere in this issue. If one of the surfaces 
is given a rotary movement on the other the linear 
movement, up to a certain radius from the centre 
of the rotation, will lie within the range of the 
elastic phase. Inside the circle defined by this 
radius no sign of corrosion will be detected. 
Beyond it the movement enters the slipping phase 
and corrosion becomes immediately marked. The 
intensity of the corrosion does not appear to 
increase as we pass outward from the critical 
boundary, a fact which is in full keeping with the 
view that it is the simple existence of alternating 
slip and not the amount of that slip which deter- 
mines the onset of fretting corrosion. 

With these fundamental facts concerning the 
phenomenon revealed to us we ought soon be able 
to evolve a sound theory governing it, with the 
ultimate object of discovering means of liquidating 
the trouble to which it gives rise in practice. As 
for the theory, it is, as we have said, very tempting 
to correlate the facts of fretting corrosion with the 
theory of friction evolved from the experiments 
conducted by Dr. Bowden and his colleagues, to 
which we referred in our issue of November 12th, 
1937. The authors of last Friday’s paper seem at 
present disinclined to take this course. Replying 
to the discussion, Dr. Tomlinson appeared even to 
discourage the belief in the existence of any funda- 
mental connection between the cause of friction 
and the cause of fretting corrosion. The critical 
experiment required to settle the point would be 
one revealing whether or not the fretting of the 
two surfaces was accompanied by very short, 
highly localised rises of temperature corresponding 
to the rupture of the metallic “ bridges ” formed 
by a welding together of points on the con- 
tacting surfaces. The “reductio ad absurdum ” 
experiment advanced by Dr. Tomlinson in support 
of his view that temperature effects do not enter 
in this way into the phenomenon of fretting 
corrosion cannot be accepted as being convincing. 
As for the discovery of means for the prevention 
of fretting corrosion—the practical aim which 
should be kept constantly in mind—we find it 
difficult, certainly at the present stage, to sub- 
scribe to the authors’ suggestion that there may 
possibly be no cure for it and that fretting corrosion, 
like friction, is inevitable. The engineer has not 
been without success in his efforts materially to 
reduce friction. It would be pessimistic to assume 
that further study of fretting corrosion, taking 
into account not only its mechanical aspects, but 
also its chemical and, possibly, its electrical or 
electrolytic accompaniments, will fail to disclose 
means of reducing, if not of wholly eliminating, it. 


Locomotive Design 


PROBLEMS connected with locomotive design 
was the subject of Mr. W. A. Stanier’s address as 
President of the Institution of Locomotive Engi- 
neers, delivered before a goodly assembly of 
members on the evening of February 22nd at the 
Institution of Mechanical Engineers. Mr. Stanier 
prefaced his remarks by saying that it was his 
intention to refer to certain problems remaining 
to be solved in locomotives of the normal type, and 
to indicate what is being done on one railway, that 
with which he is associated, to meet them. It was 
stated that safety, reliability, availability, and 
efficiency were the chief requirements of any loco- 
motive, and of these the first two had always been 
considered as being paramount, while availability 
was not less important than efficiency. On the 
latter, Mr. Stanier pointed out that it was becoming 











materials of the surfaces in contact, but the exact 
relationship of it to the moduli has not yet been 





increasingly difficult to improve locomotive per- 
formance from the point of view of its working 
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efficiency and that further work would be centred 
on detail requirements. 

That is, of course, quite true. The nearer one 
approaches the ultimate practical efficiency the 
slower become the rate of progress. The successful 
adoption of the superheater was the last big step. 
It accomplished more than is conceivably possible 
with any other single addition to the locomotives 
of the normal type. Improvements in the design 
of valve gears, particularly the use of longer valve 
travels and larger and more direct steam and 
exhaust passages, have also played their part, and 
it would appear that little more can be accom- 
plished in that direction. Feed heating, on paper 
at least, does seem to open a path to further 
economies, but it has made relatively little pro- 
gress in this country. The streamlining of steam 
ports was mentioned by Mr. Stanier as offering a 
subject for research and possible improvement, 
though we imagine that any gains would only be 
slight, if indeed noticeable in practice. Without 
doubt, so far as valve motions are concerned, the 
most serious troubles are those likely to arise 
through the high stresses imposed by the frictional 
resistances of piston valves and the inertia forces 
due to their weight. Longer valve travels and 
higher speeds are accentuating these difficulties. 
To meet them, anti-friction bearings are being 
introduced in the various pin joints in modern 
valve gears, and are, we believe, proving of value in 
reducing maintenance costs and maintaining proper 
valve settings. But if the search for increased 
efficiency is now so closely approaching the 
asymptotic that any great advance is unlikely, 
there are other directions in which quite appre- 
ciable progress is being made. Considering 
the locomotive as a vehicle, Mr. Stanier made 
reference to the design of engine with lead- 
ing four-wheeled trucks, and to the single-axle 
trailing truck required in the case of “‘ Pacifics.” 
A point of special interest is the use being 
made of a flange of greater thickness for the 
bogie and truck wheels, thus reducing possible 
lateral play between flange and rail head. This, 
in association with carefully adjusted springs to 
control the transverse motion with side bearers to 
take the weight and damp lateral oscillations, is 
held to have improved the riding of engines both 
when entering and leaving curves and, wHat is 
equally important, when running on a straight 
track. On the subject of “ hot boxes ” Mr. Stanier 
had much to say, mentioning the need for adequate 
dust shields and the question of lubrication. A 
design of box now being used on the L.M.S. Railway 
was described as having white-metalled brasses 
without oil grooves and lubricated through a 
series of small holes along each side at the trans- 
verse centre line of the journal bearing. The oil is 
supplied by a novel-mechanical lubricator, showing 
a refinement in design altogether very different 
from the old idea of an oil cavity in the top of the 
box with worsted trimming which supplied either 
oil or water, depending on how well the loose 
covers fitted, and upon the prevailing weather 
conditions. 

On the general question of locomotive efficiency 
it is rightly held that availability is not less 
important than efficiency. A high efficiency from 
the point of view of low fuel consumption for the 
work done is always important, but availability 
and dependability are of the greatest possible 
moment, and it is largely to attain this latter 
requirement that many of the features enumerated 
by Mr. Stanier, to some of which we have referred, 
have been adopted. Others will be found in the 
abridgement of the address on page 319 of this 
issue. Present-day requirements involving, as 
they do, the operation of heavy high-speed trains, 
are calling for the development of high sustained 
power output, and operating economies require a 
maximum mileage between repairs. Safety and 
reliability require care in the design of details, and 
skilful attention, and it can certainly be said that 
encouraging results are being attained. In his 
recent speech to the shareholders, the chairman of 
the L.M.S. Railway, Lord Stamp, speaking on 
locomotive matters, said “ we define a ‘ casualty ’ 
rather stringently as anything that causes a delay 
of a few minutes, and during 1938 the number of 
locomotive casualties showed a decrease of nearly 
14 per cent. compared with 1937,” and went on to 





say that the miles run per casualty were 68,978, as 
against 61,113 in 1937. On the subject of train 
speeds, during the summer of last year passenger 
trains were timed to cover 6317 miles at mean 
speeds of 60 m.p.h. or over, there being sixty-three 


booked runs. Another point worth mentioning, 
and one having a direct bearing on what we have 
had to say, is that the mileage per engine per day 
was said to be 24 per cent. greater than that 
obtained in 1929. 








The British Railways—A Statistical Survey 


No. I 


Te? understand the position of the railways and 
the weakness of their position to which they 
themselves have drawn the attention of the public 
by their recently launched campaign for a “ Square 
Deal,” it is essential to glance backwards a few 
years and to study the trends of traffic receipts and 
the results of these latter as measured financially. 

Two diverging tendencies are immediately dis- 
cernible: first, the general worsening of their 
financial position, subject naturally to fluctuations 
according to the degree of industrial prosperity or 
depression enjoyed by the country ; and secondly, 
the steady improvement in technical progress and 
organisation. Parallel tendencies equally apply 
in the case of railways in other countries, notabiy 
the United States, France and Germany, Belgium, 
Denmark, and Argentina, to take but a few 
examples. It would be no exaggeration to state that 
the “Square Deal” campaign sign fies the realisa- 
tion that the time is approaching when the financial 
position has grown sufficiently serious to endanger 
the rate of technical improvement, because, 
although such progress obtains its due reward in 
economies, it can only be brought about by 
expenditure either on capital or revenue account. 
For instance, the replacement of manual signalling 
systems by automatic colour light signals, when the 
location is well chosen, is usually fruitful of a most 
satisfactory rate of return on the expenditure, and 
incidentally it increases line capacity, thereby 
enabling a better service to be operated, as well as 
increasing safety. But for this, as for new motive 
power, heavier rails, and increased ballast depth and 
track drainage, it is essential that the financial 
position should enable such work to be carried on 
steadily week by week and year by year. 

Railway trends are of necessity of a long-term 
nature; a railway property can be financially 
starved for some years without the public or trader 
suffering at all in the service offered ; the longer the 
day of reckoning is put off the more expensive, 
however, will the cost of bringing the property 
back to its proper standard of maintenance prove 
to be. Fortunately, the latest Ministry of Trans- 
port Annual Returns cover a fifteen-year period, 
namely, 1923-1937, all compiled on a reasonably 
comparative basis, and a good picture can be 
obtained of the degree to which the standard of 
maintenance has been kept up, and indeed 
improved. The Returns covering 1938 will not be 
available for some months, and it is not possible to 
abstract from the companies’ annual reports all 
the requisite figures ; hence the data in this study 
cover only the period 1923-1937, and 1923 can 
be suitably taken as the basic year, since the 
amalgamation provisions of the Railways Act, 
1921, took place at its commencement. 

The first section of the survey deals with the 
physical plant, both fixed and moving, and 
endeavours to make some measurement of the 
upkeep undertaken during the period of fifteen 
years. The second section covers the operating 
results and technical progress recorded and the 
final section relates to the present and future 
problems with some outstanding features revealed 
in the annual reports for 1938. One may reason- 
ably limit the analysis to figures representing the 
L.M.S.R., L.N.E.R., G.W.R., and 8.R. only, since 
the only important railways thereby excluded are 
the electrified lines of the London Passenger 
Transport Board, the electric Mersey and Overhead 
Railways in the Liverpool area, and certain com- 
paratively unimportant local lines and light 
railways, many of which suffered eclipse in the 
intervening period. It may be noted that the 
jointly-owned railways, of which the Cheshire 
Lines Committee, the Midland and Great Northern, 
and the Somerset and Dorset are the most impor- 
tant, are covered by the financial results of their 
respective parent companies. For the sake of 
simplification many of the figures reproduced in 
this survey have been rounded off. 


Rattway MILEAGE 


The mileage of the four great railways can be 
measured in terms of the first track only, known as 


route mileage, or of all tracks, including or exclud- 
ing sidings, known as track mileage. The relevant 
figures for 1923 and 1937 are set out hereunder : 











Taste A, 
Route Track mileage, 
mileage. including sidings. 

1923. | 1937. | 1923. | 1937, 

6,929 6,870 | L.M.S.R. ...| 19,143 | 19,296 

6,451 6,365 | L.N.E.R. eee er 16,806 

3,774 3,781 Sf Seas: ee 9,073 

2,153 2,162 | S.R. fog Pee ee a 5,418 

19,317 | 19,178 | Four railways -| 49,612 | 50,593 











From these figures certain facts may be easily 
deduced. First, of course, that the country is 
highly industrialised and its traffic volume per 
route mile is very high ; secondly, that probably 
no other country’s railway system has such a high 
proportion of double and multiple tracks ; thirdly, 
that the redundant mileage so frequently mentioned 
when the policy of amalgamation was adopted 
has been virtually non-existent, only about 140 
miles having been closed entirely, and no one 
familiar with railway managerial policy during 
this time could possibly suggest that every mile 
which might have been abandoned has not been 
studied individually and found essential for the 
public welfare. Virtually all the mileage aban- 
doned consists of branch lines, where resources 
such as mines, quarries, or timber have been 
worked out; some of these lines were of narrow 
gauge, like the Lynton and Barnstaple, and, when 
the track required heavy renewals, such expendi- 
ture could not be warranted in view of the costly 
trans-shipment necessary at Barnstaple. 

It may be of interest to set out specific examples 
of abandoned sections :— 


Miles. 
Lynton and Barnstaple ... 8.R. (narrow gauge) ... About 20 
Alton and Basingstoke ... §.R. (light railway) aged Be 
Stamford and Wansford ... L.N.E.R. (duplicate to... 8 
L.M.S.R. 
Manifold Valley Line ... L.M.8.R. (narrow gauge) _., 8 
Nelson and Pontypridd ... G.W.R. ...0 ... 6 os 6 


Christchurch and Ringwood S.R... ... 9 


It will be noticed that even these few unimportant 
examples account for about 65 miles, though, of 
course, a few miles of new lines have been con- 
structed. The rest of the reduction is accounted 
for by odd miles here and there and remeasure- 
ments. The Basingstoke and Alton is of particular 
interest, because after being taken up during the 
war period, abandonment was not then allowed, 
and it had to be relaid at considerable cost, only to 
be abandoned a few years later as practically no 
traffic was offering. 

These figures of route mileage abandoned take no 
account of the 1000 or so miles of branch lines on 
which regular passenger train services have been 
abolished, their place being taken by motor bus 
services, usually operated by one of the companies, 
such as the Southdown or Ribble, in which the 
railways have an important financial interest. In 
certain instances so light was the passenger traffic 
that the railway concerned was asked to subsidise 
the bus service arranged in replacement. It would 
be impossible to reproduce the long list of these 
lines, but one may quote some of the major 


examples :— 


Miles. 
Wolverhampton, Tettenhall, G.W.R. ... =. --- About 12 
and Stourbridge Junction 
Bourne and Sleaford eke 4S ae 17 
Spean Bridge and Fort Augus- L.N.E.R. ... 23 
tus 
Coldstream and Alnwick ... L.N.E.R.... «.. -.. » 36 
Castle Donington and Mel- L.M.S.R erm eae | 
bourne 
Midhurst and Chichester g. eawa Soba Sea aes 12 


A final point to be noted from Table A is that 
the reduction in route mileage is offset by an 
increase in track mileage, including sidings. As 
campaigns have been relentlessly aimed at reducing 
unnecessary siding accommodation, it may be 
assumed that the added track mileage is largely 
accounted for by the widening of bottle-necks, such 





as Romford and Brentwood, and York and North- 
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allerton, or at new marshalling yards like White- 
moor. 

In general terms, railway mileage has remained 

unchanged, and, since the train mileage increased 
to an important extent between 1923 and 1937, it 
can be claimed that the service offered on and the 
use made of the average route mile of railway has 
also grown. ‘Train mileage figures fall to be dis- 
cussed in a later section of this survey, but the 
point may be made here that the gratuitous advice 
given to railway. managements to close their branch 
lines usually comes from sources closely connected 
with competitive means of transport, or from 
theorists hopelessly out of touch with the realities 
of branch line costs. The design of an appropriate 
formula by which the profit-earning capacity of a 
branch line is determined requires considerable 
care and thought, because a branch line should be 
credited with its tributary value and its working 
is closely connected with the working of the 
adjacent main line. To suggest that a branch line 
should be abandoned and its traffic taken by road 
to the nearest junction neglects the inevitable 
result that much of the traffic is then sent direct 
by road throughout its journey, with disastrous 
effects on the railway’s receipts, but equally satis- 
factory to the competitive road haulier. It is also 
noteworthy that in Great Britain and in Germany, 
where large numbers of locomotives light as to 
axle load, have been constructed during the last 
fifteen years, very few branch lines have been 
abandoned, but in the United States and in France, 
where the lack of new light locomotives is almost 
complete, such abandonments have taken place 
on @ wholesale scale. 

An alternative to widened lines is the adoption 
of electric traction, usually in dense traffic areas, 
in conjunction with automatic colour light signals, 
as an aid to more efficient operation. Perhaps the 
best example is that of the Southern’s Brighton 
main line, where electrification was chosen as the 
cheaper alternative to the duplication of Rastrick’s 
masterpiece the Ouse Valley viaduct, and the 
tunnels at Balcombe, Haywards Heath, and 
Hassocks. Hence the mileage of electrified lines 
is of importance, and it increased from about 250 
miles in 1923 to over 700 route miles in 1937, 
with a further increase in 1938 for which official 
figures are not yet available. Between 1923 and 
1937 the increase was almost entirely due to exten- 
sions on the Southern Railway. 

One may now attempt to assess the degree to 
which the 19,000-odd route miles of permanent way 
have been maintained. New materials are always 
applied to main lines and branches with excep- 


tional traffic and second-hand rails and sleepers are | 5, account of more fre “Aue 

he aides cet cee's ee quent service in the non-peak 
relaid, after main line use, if still in good condition, | heriods, but whatever rate of conversion be taken, 
in secondary or branch lines, and are finally rele-| there were over 3000 fewer steam motive power 
gated to sidings. It is hard to lay down rules | ynits owned by the British railways in 1937 than 
as to life, since local conditions, speed of trains, &c.,| i, 1993 and the final figures for 1938 will un- 
create wide discrepancies from the average, but, doubtedly reveal a comtinenmes of the fell. 


in general, a life of twenty years is to be expected 


on @ well-maintained main line, with a further ten corresponding figure ‘ 

years at least on secondary lines. The evil effects wall be aula how ie wiedll saber apr; mut 
of increased speed and weight of trains has to 8 power units was sufficient to cover the added 
large extent been offset by technical improvements, | jeeds : in brief, how has this decrease of 3000 loco- 
better drainage and deeper ballast, longer rails} tives been made good ? 
with the reduced number of joints (the weakest | tibutive causes, but the most important is the 
point), rebuilding of crossings by welding, measured | reduction of units under or awaiting repair, and 
shovel packing, controlled cooling of rails, and the| +15. difference of 2700 is the greatest single con- 
use of two-bolt fish plates, not to speak of more | triputory cause. The modern steam locomotive 
efficient creosoting plants for sleepers, and better | i, capable of longer through runs—for example, a 
fastenings ; nevertheless, it is unlikely that the L.MS. or L.N.E. “ Pacific ” will work throug ee 


post-war rail will last as long as, certainly not Edin rebiien : 
longer than, the pre-war one it has been replacing ss ~ 4 en snd hagrdelat 


for twenty years. 
tenance and renewal in 1919 to be made up, and 


had been covered by 1923, owing to the uncertain 


work, as well as work currently falling due. The 


somewhat, but since 1922 the following work is 


recorded as having been accomplished, and the} ony ¢-producing hours that perhaps the greatest 
progress has been made, and this has only been 
TaBLE B.—Renewals of Track and Permanent Way Materials | made possible by the reconstruction of many 
running sheds with their necessary appurtenances 
of ash-handling plants, automatic coaling facilities, 
wash-down plants, &c., the lay-outs being so 


figures are striking. 


used 1923-37, Four British Railways. 


Length of track renewed 17,770 miles 

Rails... 0s seo eS OOD tone 

Number of sleepers ... . 59,129,000 

Ballast Guan’ aba. Oak 25,681,725 cubic yards desi 


The above figures demonstrate quite clearly that, | the locomotive and the prevention of locomotives 
measured on a life basis, the British railway system | being locked in by others not required so soon. 
has been more than adequately maintained, since | Thousands of engine hours have been saved in this 
approximately 50 per cent. of the track mileage, | way, but such progress does not eliminate the need 
exclusive of sidings, namely, about 35,400 miles in | for regular annual renewals, and it is therefore satis- 


: . | would be required to do the work at present 
There was much leeway in permanent way main- | , sotialldic’ by “as of the wen © Proif a i 
- : Increased mileage per day means increased mileage 
no great percentage of this deferred maintenance per month or per annum, and the present-day 
future of the railways at that time and the high mT oy some haeene a eee 
costs then ruling. Consequently, each of the four pat of baci speed and: casei lies ‘@uek 
large companies had to undertake much overdue | , .j,easured by ton miles, than its predecessor ; in 
ee adam general, its fuel consumption is no heavier, in spite 
need for standardisation itself delayed progress | ¢r the better work accomplished. 


thus corresponding closely with the estimated 
average life of thirty years. Rails inserted are 
on the average, much heavier than those they 
replaced, and the depth of ballast has been con- 
siderably increased. The railway systems of few 
foreign countries could show a correspondingly 
bright picture, Germany and the United States 
probably providing the only examples in the case 
of highly industrialised countries. 

Summarising, it is clear that no major weaknesses 
have been allowed to develop in the case of the 
permanent way, though possibly the standard of 
maintenance of stations and buildings has deterio- 
rated, but these latter do not touch on the ques- 
tion of safety, merely affecting the amenities. One 
may now turn to a study of rolling stock. 


Roiturmne Stock 


Table C shows similar data concerning rolling 
stock, and gives the figures applicable to 1923 
and 1937 in respect of steam locomotives and elec- 
tric traction units :— 




















TaBLe C 

No. of steam No. of electric 
locomotives. traction units. 
1923. 1937. 1923. 1937. 
10,289 7,657 | L.M.S.R. ee ee ae” 249 
7,388 6,576 | L.N.E.R. Ls Fee 100 121 
3,944 YS eS 2 a ee ee 20 20 
2,258 1,814 | S.R. 2 Ge ee eee: 1,394 
23,879 | 19,679 | Four railways oie. eeu Cie 1,784 





It will be noted that there has been a reduction 
of no less than 4200 steam locomotives over the 
fifteen-year period, and an increase in electric 
traction units of about 1140; in addition, motor 
traction accounts for about sixty extra motive 
power units, and the L.N.E.R. had in service 
about eighty steam railcars, mostly of Sentinel- 
Cammell type. Broadly speaking, therefore, there 
has been a reduction in motive power units over 
the fifteen-year period of 3000, though such an 
estimate must of necessity be vague, because it is 
difficult to convert multiple-unit electric trains 
into terms of steam locomotives. On the S.R. 
for example officially a suburban train unit con- 
sists of three coaches of which two are motor 
coaches, but in heavy traffic periods the train con- 
sists of eight coaches, of which four are motor 
units, and these four take the place of one steam 
locomotive, but a.e capable of greater mileage per 
day in view of the simplified operation at termini. 
Most electrification projects afford an increase 
of 50 per cent. in passenger train services, usually 


Since the number of train miles in 1937 far 


There are many con- 


Not so many years ago two locomotives 


It is, of course, 


It is, however, in the cutting down of non- 


ed as to ensure a progressive movement of 


have already been withdrawn ; 





placed in service during the fifteen years 1923-37, 
of which more than 7225 were steam locomotives. 
That is to say, that out of a total stock in 1937 of 
19,679 steam locomotives, 37 per cent. have been 
built since 1922. Since the estimated life of a 
steam locomotive is, on an average, forty or more 
years, it will be seen that ample replacement 
programmes have been carried out over this period. 

As in the case of the permanent way, there are 
probably wide differences between the four railways 
individually, to some extent accounted for by 
variations in policy, because the latter has of 
necessity to be based on the position existing in 
1922; for instance, the L.M.S8.R. has concentrated 
on standardisation by means of wholesale scrapping, 
thereby reducing the number of locomotive types 
from 393 to 136. The L.N.E.R., on the other | 
hand, and the G.W.R. more recently, have rebuilt 
large numbers of pre-amalgamation types, with the 
result that these reconstructed locomotives are 
practically equivalent to new machines. These 
policies are not necessarily contradictory, for they 
were dictated by the types which each company 
inherited. The S.R. is naturally a special case, 
because of its large-scale conversion from steam to 
electric traction. 

The question of passenger coaches may be 
analysed more briefly :— 


TasBLe D.—Number of Passenger Carrying Vehicles (AU Typex 





of Traction) 
1923. 1937. 
wie. Ge ik. a 
14,314 LN.ER 12,430 
a... e262! Se ee 
“a 2 ee eee 
48,214 Four railways... 42,769 


It is popularly supposed that obsolescence enters 
more seriously into the life of a passenger coach 
than applies in the case of locomotives ; in reality 
this is doubtful, for although old-fashioned pas- 
senger accommodation certainly stultifies good 
salesmanship, thereby contributing to a reduction 
in receipts, an obsolete locomotive is sure to be 
costly in maintenance and will probably yield a 
relatively high fuel consumption figure, thereby 
increasing expenditure. Progress in the carriage- 
building art and the increasing use of steel or 
alloys, together with considerations of safety, 
such as lack of steel underframes or gas lighting, 
have contributed, together with the increased 
necessity for corridor stock, to a reduction ia the 
useful life of many vehicles. An average life may 
be taken as thirty to thirty-five years, and, 
indeed, many vehicles built subsequently to 1903 
consequently, 
nearly half the available stock should have been 


replaced over a period of seventeen years. This is 
not far from the actual results for over 19,000 
passenger coaches, including railcars, were placed 
in service during the period 1923-37. Although 
greater comfort has reduced the number of seats 
per compartment as has corridor stock, with the 
modern bogie vehicle twice the length of the four 
or six-wheeler it replaced, the seating capacity, 
in spite of the fall in the number of vehicles, has 
remained almost stationary at round about 
2,500,000. 


No account is taken in these figures of passenger 


train vans, &c., while restaurant and kitchen cars, 
although doubled, and now totalling nearly 900, 
are but a small proportion of the total; as are 
sleeping cars, now approaching the 400 mark. As 
to wagons, the life may again be taken as thirty 
to thirty-five years, and, consequently, of the 
almost 640,000 wagons in railway ownership at the 
close of 1937, nearly 320,000 should have been con- 
structed since 1922. The actual figure is over 
323,500, so that the four railways can claim to 
have kept their wagon stock fully up to the 
required standard of maintenance, and as based 
on the estimated life of the average wagon. 


(To be continued) 








A New Fast American Tratn.—At the beginning of 


February the Seaboard Air Line in the United States 
inaugurated a luxury train service, known as the “ Silver 
Meteor,” between important eastern cities and winter 
resorts in the south. The new train makes a round trip 
every three days, alternating between New York and 
Miami and New York and St. Petersberg, in Florida. On 
the longer run the 1389 miles southward is covered in 
264 hours and northwards in 27 hours. The 1247 miles to 
St. Petersberg is covered in 24} hours southwards and just 
over 25 hours northwards. 
Washington the train is hauled by Pennsylvania electric 
locomotives and from Washington onwards by @ new 
2000 H.P. oil-electric locomotive. This new locomotive 
has two 1000 H.P. two-stroke oil engines, each of which is 
coupled to a 600-volt D.C. generator. It is 70ft. long and 
weighs 315,700 Ib., the weight being carried on two six- 


Between New York and 








1937, has been renewed during the last fifteen years, 





factory to record that over 8150 new units have been 


wheeled trucks. 
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Metropolitan Water Board Portable 
Generating Sets 


N connection with the steps being taken to safe- 
guard London’s water supply in case of air raids, 
the Metropolitan Water Board has recently placed 
orders for a number of portable generating sets of 
various kinds to be used as stand-by plant in its 
pumping stations. In the following article is described 
one of ten such generating sets, the order for which 
was placed by the Board with John Fowler and Co. 
(Leeds), Ltd. We are informed that they will be used 
in case of emergency for supplying power to portable 
motor-driven pumping sets or to stationary installa- 
tions, in ease of a breakdown of the main supply. 
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metal, yin. thick, is employed for the roof construc- 
tion, with rolled guttering and riveted laps. The 
whole of the roof is galvanised after assembly and 
can be removed from the trailer in one piece when 
major overhauls are contemplated. As mentioned 
above, the front of the trailer is fitted with louvres 
for entry of cooling air. They can be clearly seen in 
Fig. 6. To one side of the radiator is fitted an access 
door. The side doors are made in three portions, 
each hinged at the top and provided with rigid stays. 
A novel method of construction, forming a light but 
solid structure, has been adopted for the doors. 


‘ - = % 
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FiG. 5-150 KW PORTABLE OIL-ENGINED GENERATING SET 


Each set, as shown in the accompanying engraving, 
Fig. 5, comprises a six-wheeled trailer, approxi- 
mately 19ft. long, 8ft. 6in. wide, and 12ft. high, 
designed and manufactured by Messrs. Fowler. 
Towards the front of the vehicle is mounted a Fowler- 
Sanders six-cylinder oil engine, rated at 225 H.P. 
at 1000 r.p.m., and a Crompton D.C. generator, 
continuously rated at 150 kW at 200/220 volts. 
The engine and generator are mounted for direct 
drive on a sub-frame (Fig. 8), which is suspended 
at three points from the main frame of the trailer. 
This arrangement is claimed to provide a low centre 





They are composed of tubular frames round which 
16 gauge steel sheeting is rolled. 

All the trailer axles, made by the Kirkstall Forge, 
Ltd., are interchangeable. The two rear axles, as 
shown in Fig. 7, are provided with brake drums and 
fully compensated operating gear. The brakes can 
be applied either by means of a cable from the towing 
vehicle or by turning a hand wheel at the side of the 
trailer. All the wheels are fitted with twin Dunlop 
tyres, 29in. by 8in. semi-elliptical laminated springs 
are employed, and full compensation is provided in 
the suspension of the two rear axles. As shown in 





44in. It is carried in eight bearings in a marine type 
sump, in which are housed twin lubricating oi] pumps 
driven from the camshaft for a dry sump lubrication 
system. These pumps can be dismantled without 
removing any major part of the engine. Cylinder 
heads are made of nickel cast iron, cast in single units, 
and fitted with Stellite removable valve seats. 
Nitrogen-hardened centrifugally cast wet liners are 
fitted to the eylinder block, of monobloc construction. 
Situated at the fly-wheel end, the timing gear takes 
the form of two independent chain drives with jockey 
pulleys, one to the camshaft and the other to the fuel 
pump and governor. The injection equipment is 
by C.A.V.-Bosch. A battery of four Handy oil wash 
air cleaners is mounted behind the instrument panel 
(Fig. 9), and connected by a manifold to the cylinder 
air inlets. 

The arrangement of the dry sump lubrication 





Fic. 8—-ENGINE AND GENERATOR Sus -FRAME 


system is such that one of the lubricating oil pumps 
in the engine sump draws oil from the crank case 
and delivers it through the oil cooler, incorporated 
in the radiator, to an oil storage tank. The second 
pump draws oil from this tank and delivers it through 
the engine under pressure. On the pressure line there 
is a bleed-off which takes oil to a “ Streamline ” 
filter, the jackets of which are heated by water from 
an exhaust gas heater, made by the Waste Heat 
Recovery Company, mounted on the roof. Water 
for this purpose is circulated by a small engine-driven 
pump through the heater and the filter jackets, a 
butterfly valve on the heater controlling the tem- 
perature. The exhaust gas boiler also forms a 
silencer for the engine. In order to provide com- 
pressed air for blowing down the filter pack, an air 
bottle, with a pipe connected to the filter, is fitted. 
The air is supplied by an electrically driven com- 





FIG. 6—-TRAILER GENERATING SET READY FOR TOWING 


of gravity and good weight distribution between the 
three trailer axles. Engine cooling is by a radiator 
in which is also incorporated a lubricating oil cooler. 
An engine-driven fan draws air through louvres in 
the front of the trailer and discharges through a 
cowling fitted around the radiator, the air finally 
escaping through a duct in the roof. At the rear of 
the trailer is mounted a switchboard, and two large 
cable drums. 

The whole superstructure of the trailer is enclosed 
with hinged doors on the side and with a canopy of 
galvanised steel sheeting. as shown in Fig. 6. Sheet 





one of the engravings on page 314, four screw jacks, 
for use when the set is in operation, are permaneatly 
mounted on the main frame of the trailer. The weight 
of the complete unit is just under 18 tons. 

As has already been mentioned, the power unit is 
a Fowler-Sanders six-cylinder oil engine, known as 
the 6C type. The cylinder dimensions are 7in. by 
Yin. stroke, and the maximum rated power at 1000 
r.p.m. is 225 B.H.P. It operates on the four-stroke 
cycle and incorporates the firm’s two way swirl 
patented combustion chamber. The crankshaft has 
triangular webs and journal and pin diameters of 





FiG. 7—-TRAILER REAR AXLES AND BRAKE GEAR 


pressor, which is also used for pumping the tyres of 
the vehicle (Fig. 9). 

Other engine auxiliaries include C.A.V.-Bosch 
electric starting equipment comprising a starting 
motor, an engine-driven dynamo and 24-volt “‘ Nife ”’ 
batteries. An independent auxiliary battery-charging 
set, in the form of a Fowler petrol engine, running at 
1500 r.p.m., and a Crompton generator with an 
output of 800 watts, is mounted alongside the main 
engine, as shown in Fig. 1 on page 314. An instru- 
ment board is mounted directly over the main gene- 
-ator, on which are arranged thermometers for regis- 
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tering water and lubricating oil inlet and outlet tem- 
peratures, an oil pressure gauge and a tachometer. 
In the exhaust outlet from each cylinder is fitted an 
exhaust gas pyrometer (Fig. 2 on page 314). With the 
exception of the tachometer, which is a Harding 
Rhodes instrument, all the instruments are made by 
the Cambridge Instrument Company, Ltd. 
Multitubular block construction is used for the 
radiator, with cast steel sides, top and bottom tanks. 
The fan is a “ Sirocco” type driven by belt from the 
engine crankshaft, and cooling is assisted by a centri- 
fugal water pump driven by the engine. It is claimed 
for the air circulation system, which has been already 
mentioned, that the engine can work in a closed space 
without fear of short circuiting hot air ; furthermore, 
dust and dirt cannot be blown over the engine and 
electrical equipment. A fuel tank, having a capacity 
of ten hours’ full load running, is mounted under 
the roof. Permanently fixed in the trailer is a semi- 
rotary pump, with a flexible suction hose, used for 
filling the fuel tank from barrels at ground level. 
Directly coupled to the engine through a flexible 
coupling is the Crompton class DM T level com- 
pound-wound dripproof D.C. generator, continuously 
rated at 150 kW and 200/220 volts at 1000 r.p.m., 
according to the specification of the Metropolitan 
Water Board. Shown in Fig. 3 on page 314 is the 
switchboard situated at the back of the trailer with all 
the switches and instruments facing inwards. Made 
by the Millus Electric Company, it is of the totally 
enclosed. sheet steel cubicle type. The main circuit 
breaker, voltmeter, and ammeter are mounted on the 
central panel, There is also a left-hand section and 
a right-hand section, each with its own circuit breaker 








FiG. 9—GENERATOR AND INSTRUMENT BOARD 


and-ammeter, with permanent contacts leading to 
two cable drums, described below. In the central 
lower panel is provided the necessary gear for electric 
starting, as well as a regulator and change-over 
switch for the stand-by battery-charging set. On 
the switchboard are also arranged all lighting circuits, 
there being provided an emergency lighting system 
supplied by the starter battery for use when the main 
engine is not running, and also a 220-volt circuit for 
use when the plant is in operation. A small circuit 
breaker is arranged for a floodlighting circuit, and is 
situated in the right-hand section of the board. All 
circuit breakers are provided with tell-tale lights, as 
well as mechanical indicators with “on” and “ off” 
positions. Provision is made for paralleling two or 
more sets. At the back of the switchboard is a socket 
for taking a compensating cable carried in a container 
on each trailer. 

Two ‘“ Deco” hand-operated cable drums, each 
fitted with two sets of slip rings and fingers, which, 
in turn, have two controller type adjustable fingers, 
are mounted at the rear of the trailer, as shown in 
Figs. 3 and 4 on page 314. A connector box is pro- 
vided on each drum to receive the cable connection 
from the switchboard. The drums are fitted with a 
special sustaining device, which enables them to be 
held in twelve different positions. Each drum holds 
two lengths, of 60ft. each, of single-core round flexible 
C.T.S. cable, having an overall diameter of approxi- 
mately 2in. The loose ends of the cables are fitted 
with ‘‘ Niphan” plugs made by Messrs. Simmonds 
and Stokes. Between the two large cable drums is 
mounted a small reel of similar construction, to accom- 
modate 60ft. of single-core 0-592 round flexible 
C.T.S. cable, used for 10in. searchlights and flood- 
lights. Hand lamps and inspection lamps with 
spring-loaded coiled fiex are also provided on the 
trailer. 

In connection with the trailers and machinery 
described above, Messrs. Fowlers claim to have much 
experience in such construction ; in fact, as long ago 





as during the Boer War they built armoured road 
trains for service in South Africa. In the light of 
this experience, they have found it very necessary 
to dustproof engines, so that if they are used in dust- 
laden atmospheres, such as often occurs with portable 
equipment, no harm can be done to the moving parts. 
It is for this reason that a separate air circuit is used 
for the cooling air in the generating sets, and that large 
air filters are provided. It is the opinion of the firm 
that 150-kW generating sets, such as described above, 
are of about the maximum size convenient for use in 
air raid precautions service, for it is quite likely that 
the sets will have to be transported over damaged 
roads in the event of an emergency. 








Problems Connected with 


Locomotive Design* 
By W. A. STANIER 


WHEN due recognition has been paid to the many 
attempts which have been made to depart from the 
conventional type, I think that the improvement 
which has been found possible in the basic locomotive 
during the past decade has been astonishing. I do 
not say this in any spirit of complacency as to what 
has been done, but rather in recollection of the 
successive “last words in design” which have 
appeared through the years, each one in turn seeming 
to represent as far as it was possible to go within the 
outlines of the normal type. Where so much has 
already been done, there is every encouragement to 
look to the future for a continued process of refine- 
ment and development. 

Safety, reliability, availability, and efficiency are 
the cardinal requirements in any locomotive design. 
Of these, the first two have always been paramount, 
while it is now being realised that the financial gains 
of increased availability are no less important than 
those of efficiency. 


THE ENGINE AS A VEHICLE 


Increased size and weight and higher speeds are 
bringing into prominence all over the world the 
necessity of studying the locomotive more closely as 
a vehicle on the track. The interdependence of the 
engine, and the track it runs on, has long been recog- 
nised, but we in this country have been in a fortunate 
position for many years in that our track has generally 
been able to withstand, by a generous margin, the 
loads and forces which our locomotives have brought 
to bear upon it. Many considerations have led to 
this—firm road bed, favourable climate without 
extremes of rain or drought, adequate funds for main- 
taining a high standard of permanent way, and the 
use of relatively small locomotives have all con- 
tributed, and so long as the track, road bed, and 
bridges were able to withstand the vertical loads 
brought to bear on them, whether in the form of 
static loads or hammer blow, all has been taken to 
be well. 

Under present-day conditions of speed and power 
requirements, however, it is becoming realised that 
the lateral forces exerted by the engine on the track 


are of hardly less importance than the vertical loads, | 


and the question of the guiding of an engine and the 
flange forces exerted is coming into prominence. 

Quite apart from the practical need for precise 
information on this problem there have been two 
obstacles in the way of exploring it up to the present. 
One is that it defies mathematical treatment, and the 
other is that until quite recently no practical and 
reliable direct means of measuring flange forces had 
been devised. 

With regard to the former, there have been many 
attempts to deal with the matter on a mathematical 
basis, and the name of Carter in this country will occur 
to you, in addition to others, both here and abroad, 
who have done much valuable work. Unfortunately, 
the whole of the components involved are elastic to 
varying degrees, the rail and the road bed, as well as 
the locomotive wheels, axles and frame. Equations 
of motion are not only of great complexity—one 
such equation I have seen extends over three con- 
secutive pages—but assumptions have to be made in 
order to obtain a solution, and such assumptions are 
themselves sometimes far from actuality. 

The experimental approach therefore has been 
favoured in all countries which have investigated the 
matter, and direct measurement of flange forces has 
been made possible by a number of ingenious measur- 
ing devices, such as the carbon block in Germany, the 
Piezo-electric quartz element in France, and the 
special “‘ Brinell ” track in America. I do not intend 
to describe these devices to you to-night, since they 
have all been dealt with in the technical Press of 
their respective countries, but rather to make a few 
general remarks on how the problem is to be met in 
design. 


GUIDING OF THE LOCOMOTIVE ON THE TRACK 


All the experiments so far carried out have drawn 
attention to the fact that it is the leading coupled 
wheels at which the highest flange forces are attained. 
It is easy to visualise this in an engine without guiding 
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motive Engineers, February 22nd. 


wheels, and where guiding wheels are fitted in the 
form of a bogie or pony truck some degree of control 
has to be exerted. The object of such guiding wheels 
is not only to relieve some of the coupled wheel flange 
forces when the engine is rounding a curve, but also, 
by restraining the extremities of the engine, to avoid 
oscillation and resulting flange forces on the straight. 

The problem consists of so choosing the arrange- 
ment and value of the guiding elements that the flange 
forces of even a heavy locomotive at high speed 
remain well within what the track will stand, either 
on curves or on the straight. 

Bogies and trucks exert their centring effect by 
various arrangements, depending on gravity, in the 
case of swing links and inclined planes, or on centring 
force directly applied by springs. The latter arrange- 
ment is common in British practice. 

Representative values for the initial and final loads 
on the control springs for different types of locomo- 
tives are as follows :— 


Tine cs hs ees 44-0 ... 46-0 ... 46-2 
Weight of engine, tons ... 54 794... 108 
Bogie control spring load : 
Initial, tons ... ree 1-56... 2 ‘ 4 
Final, tons ... ... 2-6... 2-83. 5 


Truck control spring load : 


Install, tons... =... =:.. Wes: noe ee nia oie l- 
Pll, CORR. 5. ooe Se _ : ee 3 


Before leaving the subject of guiding, there is 
another aspect of interest. A moment’s thought will 
show that any side control arrangement, whatever its 
nature, can only take effect after the side clearances 
between axle-box and horns, wheel boss and axle- 
box, and wheel flange and rail have been taken up. 
An engine in which the sum of these clearances is 
great will be uncontrolled for a measurable distance 
on either side of its centre line and oscillation and 
high flange forces are to be expected. The main- 
tenance of bogie axle-boxes is therefore an important 
factor, and on high-speed “ Pacific ’’ class engines on 
the L.M.S. a thicker flange is used on both bogie and 
hind truck wheels in order to reduce the clearance 
between wheel and rail. 

So far, in this country, all the above measures have 
been assumed satisfactory if steady running of the 
engines was obtained on both straight and curved 
track at the highest speeds, and if no residual track 
distortion or deterioration was reported by the civil 
engineer. As already pointed out, it is only the 
excellence of our track which has allowed such 
indications to be sufficient hitherto, and it is now 
necessary for actual flange forces to be recorded by 
suitable apparatus on the engine. The application of 
such apparatus represents the next step forward we 
have to take in this connection. 


44 


AVAILABILITY 


The problems which affect availability are not 
confined to design, but good design is essential to 
provide a basis of reliability on which the operating 
department may build in order to obtain greatest 
availability. Freedom from casualties and maximum 
time between routine repairs and attention are the 
principal requirements, and it is often the case that 
detail design which promotes the one will promote the 
other. 


AXLE-BOXES 


While at first sight it would appear an easy matter 
to enstire that the bearings on which an engine runs 
should remain trouble-free, hot boxes have at all 
times presented a problem, and they still exist to 
trouble us. The goal to be sought is their total 
elimination, and that good progress is being made can 
be instanced by the fact that 1096 engines of six 
different types, all having the same general design of 
axle-box, although varying in actual dimensions, ran 
through 1938 with a total of eighty-nine casualties 
due to coupled wheel hot boxes. This, put another 
way, represents the probability of a hot coupled box 
failure on any given one of these engines as once in 
twelve years. This can either be regarded as a good 
result or a moderate one, according to how it is 
viewed. From the viewpoint of our goal of total 
elimination it leaves something to be desired and it 
will be interesting tq examine the design from this 
point of view. 

In the particular coupled axle-box design to which 
I refer, the actual bearing consists of a pad of white 
metal which is unbroken by any oil holes or grooves 
in order to avoid breaking down of the oil film. 
Secondly,. two means of lubrication are provided : 
(a) by mechanically fed oil introduced at about the 
horizontal centre line of the bearing. This is carried 
by the rotation of the journal up the wedge-shaped 
clearance to the actual bearing surface ; and (}) by 
oil supplied by an underpad, of liberal dimensions, 
which is fed from a withdrawable underkeep. 

The pad of white metal is kept thin and is keyed 
to the brass by serrations. Lubrication between the 
face of the box and the wheel hub is effected by felt 
pads let into the side of the underkeep and lubricated 
therefrom by.means of small oil holes. 

The object of all these arrangements is to avoid, as 
far as possible, temporary breakdown of the lubrica- 
tion between any of the rubbing surfaces. 

The problem of eliminating even those cases of 
hot boxes which occur is largely a matter of still 
greater care in manufacturing, further refinement in 
design, and of effective dust shielding. This last is 
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the major remaining problem in this connection, and 
although countless types have been evolved, none 
can really so far be said to be 100 per cent. effective 
especially when it is realised that keeping dust and 
grit from between the wheel boss and the axle-box 
face is equally important as shielding the opposite 
face of the box. 

A simple design of dust shield consists of a hemp 
rope, enclosed in a casing, which is used on the inner 
faces of axle-boxes, and, although simple, it is 
reasonably effective for the conditions of this country 
where dust is not a major problem. 

Adequate shielding between wheel boss and axle- 
box face is a much more difficult matter. Not only 
must a shield at this point be able to accommodate 
itself from conditions of nominal clearance to those 
of maximum lateral wear, but so important is a large 
bearing surface on the side of the axle-box that the 
shield must avoid encroaching on this surface. This 
problem has not yet been satisfactorily solved. 


VALVE GEAR AND Front Enp DESIGN 


With the higher valve velocities which have 
become common due to longer valve travels agd 
higher running speeds, it is realised that even a small 
degree of wear in motion pins and bushes may 
seriously affect the efficiency of the steam distri- 
bution. To keep this wear at negligible proportions 
and, at the same time, to increase availability by 
reducing lubrication needs to a minimum, needle 
roller bearings have been introduced on many recent 
engines. 

Of particular interest is the application to the 
rocking shaft of a four-cylinder engine. With the 
consequent elimination of wear at the fulerum pomt 
the main objection to driving an inside valve gear 
from an outside valve gear on such an engine falls to 
the ground, and a considerable simplification has 
thus been possible. 

It may be well to set down briefly certain con- 
siderations in front end design. These are :— 


(a) The draught required for a given rate of 
working should not be considered in terms of 
smoke-box vacuum alone, but in relation to the 
whole resistance to the flow of gases from the 
ashpan to the chimney. 

(6) That the aim of front end design is to provide 
the requisite gas flow with the lowest expenditure 

~- of energy, t.e., exhaust pressure. 

(c) That capacity to work at maximum steam 
production and capacity to work at maximum 
efficieney are by no means the same thing, but that 
it should be the object of design to make these two 
attributes coincide. 


Front end design probably constitutes our main field 
for obtaining improvement in efficiency, but the 
problem is admitted to be one of exceptional com- 
plexity. The following do not pretend to be more 
than some notes on the three considerations out- 
lmed above. 

With regard to (a), it follows that we should not 
consider the smoke-box as a separate entity, but 
rather as a necessary part of the boiler, and although 
countless attempts have been made to derive formulze 
which would give the best arrangement for any engine, 
these appear to be essentially impracticable. 

Certain broad principles have, of course, been 
established from the tremendous volume of work 
already carried out, but while we more or less now 
know what not to do, it is necessary to relate the blast 
pipe and chimney design to the characteristic of each 
individual design of boiler. 

One has only to consider the very wide variations 
in arrangement in different designs known to steam 
well and appear reasonably efficient, to realise that 
there is, fortunately for us, a fairly wide latitude in 
what will give’ at least satisfaction. One, however, 
of all the numerous possibilities must be the best for 
any given engine design, and there is still a great deal 
of investigatory work required before we can be 
assured. 

With regard to (6), the question of streamlining of 
exhaust passages has come very much to the fore of 
recent years, and some experiments in internal stream- 
lining will be described later inthis address. Apart 
from this, it is becoming realised also that it is unwise 
to allow fluctuations in cross-sectional area of the 
exhaust passages. An inspection of old designs will 
often reveal that little attention was paid to the 
sections between the valve head and the blast pipe 
cap, and it was sometimes thought advantageous 
rather than otherwise for the section to be enlarged 
in places to give a reservoir effect. It is now realised 
that it is essential to obviate anything which will 
give a local pressure drop, since the whole effective- 
ness of the nozzle depends on extracting the maxi- 
mum energy from the exhaust steam. In the latest 
designs therefore the aim is to employ a large valve, 
and to design for a steady, continuous reduction in 
cross section from the valve to the blast pipe cap. 

Item (c) is one on which some clear thinking is 
necessary. The first essential in any design is that 
the engine should be a good steamer. Given that the 
boiler proportions are correet, there is little doubt 
that, from this consideration alone, there is no neces- 
sity to depart from the single circular blast pipe 
orifice. It is when an improvement in efficiency is 
sought, by endeavouring to reduce the energy 


expended in moving the requisite weight of gas, that 





departure from the classical design may be 
desirable. 
STEAM Ports AND PassaGes: INTERNAL 


STREAMLINING 


The work of Chapelon has drawn the attention of 
locomotive engineers all over the world to the import- 
ance of internal streamlining of the steam passages 
all the way from the regulator to the blast pipe, and 
there is no doubt that the importance of smooth steam 
flow has been somewhat neglected in the past. The 
problem is to convey the steam from the boiler on to 
the working faces of the-pistons in the cylinder with 
negligible loss in pressure, and to get it out of the 
cylinders after its work is done and through any given 
blast pipe with a minimum of back pressure. 

Each link in the chain, regulator ports, steam pipes, 
superheater header and elements, and at the other 
end, the blast pipe, are subjects for separate study 
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and investigation. To-night I propose to deal with 
some experimental work which has been done cover- 
ing the actual passage of the steam past the valve, 
either into or out of the cylinder. 

An inspection of a conventional cylinder and valve 
arrangement, even with straight ports, will show 
that there is at least a possibility that steam flow is 
not likely to be free of eddies, causing a measure of 
resistance. It is fairly easy to demonstrate this 
qualitatively. One such means was to cut out a full 
size section of the steam port in jin. thick rubber 
sheet and place it between two sheets of glass. Port 
bars and ribs were reproduced, and, by blowing in 
white opaque vapour, the eddies occurring at the 
various obstructions were readily seen. This was not, 
however, sufficient. It was necessary to have some 
means of obtaining a quantitative comparison of the 
resistance offered by the standard ports, and any 
arrangement of internal streamlining of port bars, 
ribs, and valve heads which might be thought 
desirable. 

To reproduce full-size conditions was considered 
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to flow through the model and discharge into the 
atmosphere. 

In order to determine the rate at which steam is 
escaping, a drum A is used, which is supplied with 
steam. from the boiler by a suitable stop valve ; 
steam passes from drum A to drum B through a 
circular orifice of known dimensions. When steady 
conditions are established it will be seen that the 
quantity of steam passing through the model is the 
same as the quantity passing from drum A te drum B 
through the orifice, and this quantity depends on the 
difference of pressure between the two drums. As it 
is desirable that this pressure difference should not 
be too great a fairly large orifice was used, and the 
pressure difference was measured by means of a 
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mercury U tube which is sensitive to much smaller 
differences than would be the readings of two ordinary 
pressure gauges. 

Models representing both the standard and stream- 
lined ports were tested to represent the conditions of 
steam entering or leaving the cylinders with four port 
openings, and for three pressure differences of 10 Ib.. 
20 lb., and 30 1b. per square inch. The method of 
making the test was to adjust the steam valve leading 
to drum A until the pressure gauge on drum B gave 
the necessary reading. The difference in level of the 
mercury in the U tube was read and the quantity of 
steam passing through the model per unit time could 
then be calculated. 

Fig. 2 shows a view of the apparatus as actually 
rigged up. The results indicated that reduction in 
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FIG. 3—STREAMLINED PISTON VALVE 


impracticable under present circumstances, and 
recourse was had to passing steam through metal 
models, representing standard and _ streamlined 
arrangements, to a scale of one-third full size. A 
testing apparatus was evolved by which from certain 
simple readings the quantity of steam passing through 
the model in unit time could be calculated. Fig. 1 
shows this diagrammatically. 

The models are attached to a drum B, in which 
any pressure of steam up to 30 Ib. per square inch can 
be maintained and observed by means of a pressure 
gauge. This pressure was selected as representing the 
greatest pressure difference between steam chest and 
cylinder met with at ordinary cut-off. In this way we 
know the pressure difference which is causing steam 





resistance of cylinder ports, due to streamlining, 
varied from nil to 18 per cent. in the case of admission, 
and from 18 per cent. to 37 per cent. in the case of 
exhaust. It must be observed that this test only 
covers that part of the total resistance to steam flow 
which is due to friction. It does not affect, of course, 
the pressure required to discharge a given quantity 
of steam from a given size blast pipe cap. This fact 
notwithstanding, there seems a possibility of gain in 
this direction, and certain engines have had their 
valves and ports modified in accordance with the 
models. Fig. 3 shows a streamlined piston valve and 
Fig. 4 shows the steam ports as modified. 

An exact evaluation of the improvement in effi- 
cieney effected on the actual locomotive must await 
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establishment of testing plant now in hand, which will 
permit of the engine being run under constant speed 
and load conditions. 


CONCLUSION 


In this address I have only dealt with some of the 
many problems which confront us. Seeking loco- 
motive improvement is like seeking after gold. Old- 
timers in the gold country used to obtain the precious 
metal by the most simple and primitive methods. 
They used even to find gold nuggets lying ready to 
hand in the river~beds. Now, in those same gold- 
fields it is necessary to install the most expensive 
machinery and draw upon all the resources of modern 
science to win the gold from the mother rock. In 
locomotive design also it has been possible to win 
large savings in the past by relatively simple means, 
but each succeeding economy is subject to a law of 
diminishing returns, and there is visible, all over the 
world, a tendency to realise that, in order to establish 
further gains, more elaborate testing apparatus must 
be set up and the resources of science drawn upon. 

In the matters which we have been discussing, 
therefore, it is necessary to obtain means of measure- 
ment which must not only be exact, but must also 
be capable of isolating and evaluating each individual 
factor in a complex problem whilst the others remain 
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FiG. 4—STREAMLINED PORTS 


constant. In the difficult problem of the locomotive 
as a vehicle on the rail it has been indicated how the 
different forces must be measured and recorded, and 
for this purpose electrical apparatus is required which 
is neither simple nor cheap, but without such appa- 
ratus it is hardly possible to advance our knowledge 
and ensure that we have obtained the best relation- 
ship possible. 

Similarly, in the realm of efficiency, the test plant 
becomes a necessity, as by no other means can the 
large number of variables inherent in locomotive 
running be kept constant, while only one is varied at 
will. When one thinks of the questions yet un- 
answered regarding combustion, front end design, and 
steam flow, to mention only three, it can be realised 
that the day when rough-and-ready indications, 
obtained by sending a man out on the footplate armed 
with a pyrometer and a U tube, will no longer suffice. 
Accordingly, as is well known to members of this 
Institution, a stationary testing plant is at present 
under construction under the jomt management of 
the L.M.S. and L. and N.E. Railways. Such a plant 
is unnecessary if we are to rest on our 
laurels and hope for the best. Engineering instinct 
and commercial common sense alike revolt at such an 
attitude, and we must pay tribute to the foresight and 
perseverance of Sir Nigel Gresley in initiating an 
enterprise which will permit us to perfect still 
further that most youthful of veterans—the steam 
locomotive. 








An Oil-Engined Locomotive 
for Peru 


In the accompanying engraving is shown a large 
oil-engined metre-gauge locomotive, designed to 
work under exceptional conditions on the Guaqui and 
La Paz Railway, which has recently been completed 
and shipped to Peru by the Hunslet Engine Company, 
Ltd., Hunslet, Leeds. In full working order, this 
engine weighs 38 tons 164 cwt. 

Although it is primarily intended for use on the 
7 per cent. incline out of La Paz, at an altitude of 
11,500ft., it has been designed to operate from sea 
level up to an altitude of 16,000ft. The locomotive 
will normally be stationed at La Paz, which, although 





result of its altitude, low night temperatures, com- 
bined with rarity of the atmosphere. As a result of 
the conditions under which the locomotive will work, 
special steps were taken to enable the main engine 
to be started by either of two entirely independent 
sets of equipment. At the left-hand side of the loco- 
motive is an auxiliary oil engine compressor set. The 
engine, which was made by Ailsa Craig, Ltd., is 
normally capable of developing 25 B.H.P. at 1500 
r.p.m. It drives a two-stage Reavell compressor, 
and charges two large capacity air reservoirs to 500 Ib. 
per square inch in seven minutes. On the other side 
of the main engine is a Ford V 8 petrol engine, 
capable of developing 90 H.P. at 4000 r.p.m., and 
this unit drives the main engine through a Bendix 





dard on all of the company’s high-power oil-engined 
locomotives, and includes a pre-selective gear change. 
A single hand wheel not only speeds up the engine, 
but also controls the gears, the movements taking 
place through a series of cam-operated pneumatic 
valves. These valves deliver air at a pressure of 
50 lb. per square inch to air ¢gylinders which control 
gears, clutch and clutch shaft brakes in their correct 
sequence of operation... The control wheels and all 
other locomotive controls are duplicated on both sides 
of the cab and the whole of the gear change operations 
are carried out by means of the single hand wheel. 
The gear-box is of fabricated plate construction, 
and is split on each shaft line, in order to facilitate 
inspection and dismantling. In the right-angle drive 














330 B.H.P. 


gear and a geared ring on the fly-wheel. The Ford 
engine isable to motor the main engine continuously for 
any length of time, and we are informed that, even 
under the most difficult conditions, a start is certain. 
The inclusion of this unit avoids any possible delay 
caused by loss of the starting air. 

The braking systems are supplied with air by 
dual compressors, with a 50 cubic feet capacity, 
belt driven from the main engine. A self-lapping 
type air brake, as well as the usual locomotive hand 
brake, is fitted. There is also a straight air brake 
for the train and a Westinghouse automatic brake. 

The transmission consists of a Vulcan Sinclair 
hydraulic coupling, supplied by the Hydraulie 





Coupling and Engineering Company, Ltd., followed 
by a Hunslet auxiliary gear change and four-speed 
constant-mesh gear-box, illustrated herewith, giving 
the locomotive speeds of 5, 7}, 11, and 16 m.p.h., at 
the maximum engine speed of 900 r.p.m. 

Based upon the maximum engine torque at 16,000ft. 
above sea level, the maximum tractive effort which 
can be developed under the worst possible site con- 
ditions is just over 17,000 lb. The torque, however, 
falls slightly at full engine speed and at 900 r.p.m. 
the maximum possible tractive efforts on each gear 
at 16,000ft. are 15,500 Ib. at 5 m.p.h., 10,300 lb. at 
74 m.p.h., 7000 lb. at 11 m.p.h., and 4800 Ib. at 
16 m.p.h. 








only 17 deg. south of the Equator, experiences, as a 





The control gear arrangement is now adopted asstan- 











OIL -ENGINED 0-6-0 LOCOMOTIVE 


spiral bevel wheels are employed, but all the remaiming 
gears are of helical form. The final drive to the 
wheels is through a gear-box supported jack shaft and 
coupling-rods. 

Considerable care has been taken to ensure effi- 
cient cooling. Although air temperatures are fre- 
quently very low, they vary over a very wide range. 
The density of the air is so greatly reduced at such 
high altitudes that its capacity for carrying away heat 
is reduced proportionately, making a great increase 
in radiator size necessary. Water also has a very 
much lower boiling point, so that to maintain the 
correct water temperature a slight pressure is allowed, 





TRANSMISSION GEARS 





so avoiding premature boiling. The radiator frame 





DISMANTLED 


is built up of heavy rolled steel channels, and has 
welded steel top and bottom tanks, joined by twelve 
quickly detachable cooling elements, two of which are 
used for oil cooling. 

The engine was supplied by Mirrlees, Bickerton 
and Day, Ltd., and is of that company’s 5 U D type, 
being capable of developing 330 B.H.P. at a two-hour 
rating at 900 r.p.m. It is fitted with a Buchi super- 
charger, supplied by Richardsons, Wesigarth-Brown, 
Boveri, Ltd., capable of increasing the engine output 
by 50 per cent., so that at sea level it would be theore- 
tically capable of 495 B.H.P. In practice, the super- 
charger is designed to work most efficiently at the 
highest altitude, but this power is not required under 
sea-level conditions. This particular figure, however, 
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is used as a basis for estimating the power available 
at the various altitudes, and at La Paz it is estimated 
that the derating necessary will be about 40 per cent., 
which means that the engine will be capable of deliver- 
ing just under 300 H.P. at that altitude. 

As the locomotive climbs, the power the engine 
can develop is, of course, reduced, and at the maxi- 
mum altitude of 16,000ft., it is estimated that 243 H.P. 
will be available. 

Since the locomotive is mechanically driven, it is 
necessary to vary the speed of the engine to suit 
haulage conditions. The engine is fitted therefore 
with a variable-speed governor, and by means of a 





a bar of nickel and one of steel were machined with 
a 45 deg. cone at one end. Between these bars a 
nickel-clad steel specimen was held in position and 
welded. Nickel welding rod was used to join the 
nickel bar to the nickel cladding, and steel welding 
rod to join the steel bar and the steel side of the 
clad metal. From this assembly a machined tensile 
specimen with a reduced section of 0-505in. diameter 
was produced. When the specimen was tested in a 
tensile testing machine, the steel fractured under a 
load of 22-6 tons per square inch, but the rest of the 
specimen and the nickel-to-steel bond remained 
intact. The result is held to indicate that there is 





TRANSMISSION GEARS ASSEMBLED 


distant control from the locomotive cab the speed of 
the engine can be varied between 280 and its full 
speed of 900 r.p.m. 

The principal working parts of the engine are pres- 
sure lubricated, an oil pump being gear driven through 
the crankshaft. A relief valvé and regulating valve 
are fitted in the system, the latter automatically 
maintaining the pressure of the lubricating oil within 
a satisfactory working range. A hand priming pump 
enables the attendant to prime the systems and 
bearings prior to starting. An additional scavenge 
pump is also fitted to transfer lubricating oil from the 
bed-plate to the oil storage compartment incorporated 
in the fly-wheel end of the bed-plate. 

The cooling water radiator, as already stated, incor- 
porates a lubricating oil cooler and to avoid subjecting 
this cooler to the full working pressure of the engine 
lubricating oil (15 Ib. to 20 Ib.), the scavenge pump is 
utilised, so that the lubricating oil from the bed-plate 
passes through the cooler on its way to the storage 
compartment. In addition to the pump strainer, a 
dual filter is fitted. Each side of the filter is 
fitted with a cock, and a relief valve by-pass is pro- 
vided, so that in the event of the strainer becoming 
choked the oil supply is not stopped. 








A Test of Nickel-Clad Steel 
WHEN equipment is required for handling corrosive 
products nickel-clad steel is now being increasingly 
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NICKEL-CLAD STEEL TEST PIECE 
is about one-tenth the total thickness of the two 


metals, which may be jin. and upwards. To deter- 
mine the strength of the bond between the two metals 





no possibility of the nickel cladding becoming 
separated from the steel during service. We are 
indebted to the Bureau of Information on Nickel 
for the information contained in this note. 








Multiple-Voltage Generating Sets 


ELEctrRic generating sets such as that shown in 
the accompanying illustration are being produced 
by the Parsons Engineering Company in conjunction 
with the Electric Construction Company, Ltd., of 
Wolverhampton, the makers of the generators. 
Rated at 26/35 B.H.P. at 1000/1500 r.p.m., the 
engine is a standard Parsons petrol unit fitted with a 
full-capacity radiator for cooling, fuel tank, &c. 

The three generators consist of one low-tension 
and two 5000-volt machines. An Isenthal automatic 
voltage regulator to be seen at the extreme right- 





Sixty Years Ago 





THe Cost or Execrric LicgHTinG 


In the early days of the electric light it was 
commonly assumed that its cost would be, if not 
next to nothing, at least only a fraction of that for 
the equivalent gas lighting. Doubtlessly this assump- 
tion was in some measure based on a general lack 
of knowledge concerning the power required to drive 
a dynamo. For a time the impression that electric 
lighting would be very cheap prevailed to such an 
extent that something like a panic developed among 
the shareholders of gas companies. Gradually, 
however, experience began to accumulate and 
pointed to the conclusion that electric lighting was 
not likely to be less costly than gas lighting and 
that it might prove to be considerably more costly. 
In our issue of March 7th, 1879, we published some 
data regarding the cost of electric lighting in a large 
engineering works in the North of England. Initially, 
the equipment provided consisted of two 6000 
candle-power Gramme machines valued at £100 
each, two Serrin lamps at £18 each, 100 m. of cable 
at 2s. 9d. per metre, and 40 m. of carbons at 2s. 6d. 
per metre. The two dynamos were arranged to be 
driven by a two-cylinder engine estimated to develop 
8 I.H.P. On setting the plant to work it was found 
that the dynamos could not be driven at the speed 
necessary to give the full light. The engine power 
provided was insufficient for the load, and accordingly 
it was arranged to drive one of the dynamos by the 
8 H.P. engine and the other by coupling it to one 
of the works engines. This change resulted in both 
lamps working steadily and satisfactorily. It was 
concluded that a dynamo required to be driven by 
an engine developing at least 1 H.P. for every 1000 
candle-power of its capacity. Taking the running 
time of the plant at four hours per day, it was esti- 
mated that the daily running costs were 2s. 5d., 
made up of Is. 3d. for the lamp carbons, Is. for coals 
for the engines, and 2d. for oiling the engines and 
shafting. This worked out-at 7}d. per hour, whereas 
the twenty-two gas burners which had been dis- 
pensed with when the electric light was installed 
consurhed gas costing only 3d. per hour. Nothing, 
it will be noted, was allowed for wear and tear of 
the electrical plant, its depreciation, the interest on 
its capital cost, or the cost of attending to it. The 
conclusion reached that the electric light cost at 
least 100 per cent. more than gas lighting was there- 
fore well within the mark, particularly as it was 
reported that although the electrical system gave a 
pleasing effect resembling tropical moonlight, it 
was still necessary, for certain operations, to continue 
the use of gas and candles as a supplement to the 
electrical illumination. 








INSTITUTION OF STRUCTURAL ENGINEERS.—At the 
Dorchester Hotel last Tuesday, March 7th, the Institution 
of Structural Engineers held its annual dinner, which was 
followed by a dance. Sir John Anderson, Lord Privy Seal, 
proposed the toast of ** The Institution,” and spoke of the 
A.R.P. measures being taken under his direction. He said 
that protection against gas had at first occupied the 
attention of the Government. Attention had then been 

















MULTIPLE-VOLTAGE GENERATING SET 


hand end of the machine controls the low-voltage 
generator. Between the engine and the generators 
is a hand-operated friction clutch which, when 
desired, enables the engine to run light. Nine 
of these sets built in accordance with previous 
practice are now under construction at the Parsons 
Engineering Company’s works. Where different 
voltages are required, or A.C. and D.C. currents for 
individual services in the same building or locality, 
the machines meet the requirements admirably. 








New GeneraTinG Station at StoKr-on-TRENT.— 
At a meeting of the North-West Midlands Joint Electricity 
Authority the erection of a new powerstation at Strongford, 
Stoke-on-Trent, at a cost of 24 million pounds was 
approved. It will take about four years to build. 





given to organising services to deal with incendiary bombs, 
and now more recently to the difficult problem of high 
explosives. In the latter the Institution was. closely con- 
cerned, and it was its proper function to provide a forum 
of discussion. In achieving the right solution, the Govern- 
ment had the difficulty of choosing between a multitude of 
counsellors, a difficulty not made easier by the organisa- 
tion of the profession which gave little assistance as to 
where to seek authoritative guidance. At present it was 
the settled policy of the Government to provide protection 
against splinters and blast. Later, the question of more 
heavily protected shelters would be studied, and as soon 
as a right decision could be made would be carried into 
effect. In reply, Lieut.-Colonel Rogers, President of the 
Institution, referred to the report issued by the Institution 
last September on the protection of buildings against high 
explosives, and said that the Institution was the body the 
Government should look to for guidance. The toast of 
‘“‘ Our Guests ’’ was proposed by Major Waters, and the 
Earl of Dudley, President of the Iron and Steel Institute, 
made a suitable reply. 
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THE INSTITUTION OF MECHANICAL ENGINEERS 


T an extra general meeting of the Institution of 
Mechanical Engineers, on Friday, March 3rd, a 
paper was presented and discussed entitled “ An 
Investigation of the Fretting Corrosion of Closely 
Fitting Surfaces,” by Dr. G. A. Tomlinson, P. L. 
Thorpe, and Dr. H. J. Gough. The first part of this 
paper is reprinted in abstract elsewhere in this issue. 
Mr. D. Clayton (National Physical Laboratory), 
opening the discussion, dealt with the paper primarily 
from the lubrication aspect. It seemed at first sight 
that the paper was rather a severe indictment in that 
no lubricant yet tried stopped oxidation altogether. 
The authors provided a way out, however, by saying 
that the oxidation might be inevitable, like friction. 
It was known that, however good the lubrication, it 
was not possible to eliminate friction. In boundary 
lubrication one conceived of a molecular layer on 
each surface which reduced the friction and pro- 
tected the surface. Ideally, it should be possible to 
have rubbing of the boundary layers without any 
actual metallic contact ; i.e., the friction was reduced, 
not eliminated, but there was no wear. Actually, 
however, account had to be taken of surface rough- 
ness, which was generally-large compared with the 
size of the oil molecules, A number of recent tests 
had suggested that breakdown at the high points 
occurred, with consequent metallic contact. The 
authors’ results were in entire agreement with that 
suggestion. 

The suggestion of molecular attrition as the 
beginning of oxidation read very consistently, but it 
was not possible to see a molecular layer of oxide, 
or even ten molecular layers ; something more must 
be occurring. The authors jumped from the molecular 
aspect to the probability of a fatigue mechanism of 
failure. It seemed to him that it was in that gap that 
much of the practical interest of the results lay. 
Pitting occurred as a result of the oxidation process, 
not on a molecular scale, but on a scale of, say, a 
ten-thousandth of an inch. Personally, he thought 
that im fretting corrosion particles were torn out of 
the areas exhibiting it—not molecules, but agglo- 
merates of molecules, possibly crystallites—and that 
it was probable that it was the behaviour of those 
large particles which accounted for the production of 
oxide in quantities to be observed and in the pitting 
found in practice. It might be in the loosening of 
those particles the phenomenon of fatigue came in. 
The oscillating motion would then produce plenty of 
débris. It would be expected that the particles, 
getting between the surfaces, would themselves be 
broken up, and would in turn lead to corrosion at their 
contacts with each of the parent surfaces. If that 
was true, there might be first of all the molecular 
cohesion aspect of the explanation, and then at a 
later stage an abrasional aspect. 

He read into the account of the assessing of the 
amount of corrosion that it was judged by the 
appearance, in which case the quantity was judged 
as a two-dimensional and not as a three-dimensional 
quantity. There was a number of interesting conse- 
quences. Taking the question of surface finish, for 
example, with a better surface there would be more 
points of contact, and apparently there would be more 
corrosion, as the authors mentioned in the paper ; 
but that might not be the case three-dimensionally. 
At the other end of the scale, a very rough surface 
might touch only at a few points and there might 
be apparently only a little corrosion, but three- 
dimensionally there might be damage by pitting 
much more serious than that due to a very thin 
uniform layer of oxide. 

Mr. F. C. Johansen (L.M.S. Railway Research 
Department) said that the importance of the problem 
dealt with in the paper was so obvious as to make one 
wonder why more attention had not been given to it 
in the past. It might be that most engineers had had 
some difficulty in diagnosing the particular effect 
which had now received the name “ fretting corrosion” 
when it was presented to them. It was probably 
true that in many cases engineers were presented with 
a complete failure, a fracture of two parts, and were 
quite satisfied that it was merely fatigue failure, not 
realising that the ultimate cause was fretting corrosion. 
If they realised that that was the trouble they would 
at least not attempt to improve the design merely by 
increasing the strength of the material in use. In the 
paper the authors did not appear to attach very 
much importance to the fact that fatigue failures 
might be initiated by fretting effects, but Dr. Gough, 
in his summary of the paper, seemed to come to the 
conclusion that fatigue could develop as a result of 
the surface condition imposed by fretting corrosion. 
From the work of Dr. Gough and Dr. Hankins on the 
effect of surface condition on the fatigue properties 
of metals, one -would imagine that an immediate 
result of fretting corrosion would be to reduce in 
many cases the fatigue resistance of parts in contact. 

Speaking without any experience, he would like to 
suggest that one place where fretting corrosion was 
quite likely to occur was between the plates of a 
laminated spring ; not merely where the plates were 


Corrosion 


their length. In practice it was hardly possible to 
get the surfaces in a laminated spring into anything 
like perfect contact, with the result that there were 
high spots between them, and over those spots there 
was an intentional relative movement. If the 
intensity of pressure on those high spots was sufficient 
to cause fretting corrosion it seemed likely that 
corrosion pits might result and fatigue failure 
originate from them. One wondered whether it was 
not possible, by interleaving the springs with some 
material which was non-metallic and which perhaps 
had very different elastic properties from the steel of 
which the spring plates were formed, to overcome a 
defect of that kind. From that point of view there 
seemed to be a call for experiment in linings between 
components which were at present subject to fretting 
corrosion. 

He would like the authors to state how far, in their 
opinion, fretting corrosion depended upon the exist- 
ence of an atmosphere round the parts in which 
oxygen was present. Speaking from his recollection 
of the work of Dr. Gough and his assistants on wear, 
he believed they came to the conclusion that it was 
almost impossible to exclude oxygen from a vacuum 
or from an inert atmosphere to the extent of not 
providing enough for the material to be oxidised, but 
he wondered how far, in a case where by some means 
or other oxygen was perfectly excluded, the authors 
would be prepared to put forward what he believed 
was Dr. Tomlinson’s original explanation, that 
sufficient oxygen to form the oxide débris was actually 
provided from the material of the two substances in 
rubbing contact. 

Dr. G. A. Hankins said he was interested by the 
apparent elastic behaviour in the early part of the 
movement between two surfaces in contact, and it 
seemed to him that there was a possibility there that 
the authors had stumbled on something new in the 
way of elasticity. It would be of interest if the 
authors would say whether the slope of the straight 
part of the line in Fig. 3 was affected by the moduli 
of elasticity of the two materials concerned. It 
seemed to him that the elasticity was of a different 
type from that which was normally understood. 

His next point was a practical one and had already 
been touched on by Mr. Johansen. Dr. Gough, in 
his introduction, rather gave the impression that he 
was of the opinion that when contact corrosion 
occurred it accelerated fatigue failure. Personally, he 
thought that the only answer was ‘We do not 
know.” It had not yet been proved that contact 
corrosion or fretting corrosion necessarily accelerated 
fatigue, and he thought that it should be proved, 
because it was a point of very considerable practical 
interest. Referring to Mr. Johansen’s remarks con- 
cerning laminated springs, he said that if one had com- 
pletely polished laminated springs one would get 
marked fretting corrosion between the leaves, but the 
ordinary laminated spring was not polished. The 
oxide film resulting from the heat treatment was left 
on the surface. He did not profess to be an expert in 
the matter, but to the best of his knowledge he had 
not seen any obvious signs of fretting corrosion on 
unmachined surfaces. 

Mr. E. L. Diamond asked the authors in their 
reply to say a little more about the question of the 
limits of practicable measurement. Dr. Gough had 
said that the measurements were of the order of quite 
a small multiple of the molecular dimensions, and it 
would be interesting to know whether there was any 
limit to the degree of refinement of mechanical 
measurement. It would also be of interest if the 
authors would indicate whether they thought that 
the possibility of preventing fretting corrosion by 
purely mechanical means had to be ruled out and some 
other means, either indirect or chemical, to be sought. 
Presumably it would be possible to have parts fitted 
together which would withstand a certain amount of 
vibration without any slip occurring, and therefore 
with no fretting corrosion. Was it possible to reduce 
such conditions to any kind of theory of which the 
designer could make use beforehand ? 

Mr. A. J. Murphy said that perhaps some remarks 
from the point of view of a metallurgist might be of 
interest. The critical point which seemed to 
decide the onset of the phenomenon in question was 
the point at which measurable slip between the two 
surfaces occurred, and he hoped that it was right to 
assume that when that slip occurred, slip used in 
the sense of plastic deformation of metal was also 
occurring. If that was correct, it was worth recalling 
that there was a fair amount of evidence showing 
that freshly deformed metals were more active 
chemically than undeformed metals. Thinking along 
those lines, one felt that the authors had perhaps 
gone a little further than the evidence strictly per- 
mitted by saying that clearly fretting corrosion was 
not a chemical but a mechanical question. It was 
only mechanical, in his view, in the sense that some 
disturbance of the surface might be required for the 
chemical effects to start. 

The range of materials, both with regard to metals 


prehensive, and he wondered whether the investi- 
gators had considered the use of materials such as 


zine oleate incorporated in the lubricant. Zinc 
oleate might be of interest, because it was known 
that when that material was used in a lubricant for 
heavily loaded surfaces there was some sort of 
chemical reaction which resulted in the liberation of 
metallic zinc at the loaded surfaces. That appeared 
to be evidence that freshly deformed surfaces were 
reactive with the lubricant in a way which unde- 
formed surfaces were not. 

It was difficult to escape the speculation that 
fretting corrosion was related in some way to the 
events which occurred in ordinary rotating bearings. 
In the case of bearings any detritus which was pro- 
duced was carried away and generally could be 
detected only in the form of general wear,- but in 
tightly fitting joints the detritus could not escape 
and accumulated round the site of its formation. 
Some support for the view that there was a connection 
between the behaviour of a metal in a bearing and 
its liability to fretting corrosion was given by the 
fact that pairs of similar metals, which behaved 
badly when paired together in bearings also showed 
the worst fretting corrosion. 

Mr. J. W. Green remarked that Fig. 5 represented 
two cases of fretting corrosion in identical circum- 
stances, except for the amplitude of the motion. 
The authors said that so long as no slipping took 
place there was no corrosion. One would therefore 
expect that in view of the fact that the amplitude of 
the motion in a was five times that in 6, the radius 
of the central circle in which no slip took place would 
in a be one-fifth that in b, whereas it was more nearly 
four-fifths. 

Mr. R. C. Whitbread asked whether any attempt 
had been made to measure the temperature of the 
surfaces in contact. He believed that where there 
was detritus a temperature might be reached of 
1000 deg. Cent. when the molecules broke away from 
the surfaces. 

Dr. G. A. Tomlinson, in reply, confined his remarks 
to a few of the more interesting points which had been 
raised. Mr. Whitbread, he said, raised the question 
of surface temperature, which was a very important 
one. Was it possible that in fretting corrosive action 
high temperatures were produced very locally on the 
surface of the metal? They had not made any 
actual temperature measurements, nor could they 
say whether such high temperatures actually occurred 
in practice ; but he thought there might quite well 
be cases of fretting where the reaction was so intense 
that there might be the effect found by Dr. Bowden 
at Cambridge of surface fusion of a layer of the 
metals, possibly only a few atoms in thickness. So 
far as their own experiments were concerned, how- 
ever, he considered it most unlikely that any high 
temperature was produced, because the velocity of 
movement was so extremely small that the rate of 
generation of heat against the friction was excessively 
minute. The authors had been very interested in 
that point and had anticipated that it might be raised 
in the discussion, and had therefore carried out an 
experiment in which they reduced the mean velocity 
of movement at the periphery of the little circles of 
corrosion to a ridiculous figure, making it so small that 
no practical man could possibly believe that there 
was any heat produced. The speed they had got 
down to was 6in. a year, which was a reduction ad 
absurdum method of showing that there could be no 
serious surface heat generation. 

Replying to Mr. Murphy on the subject of using 
zine oleate as a lubricant, he said that they had used a 
lubricant which contained, he believed, zinc oxide ; 
it was a proprietary substance, which was supposed 
to be particularly effective in preventing fretting 
corrosion. Under the conditions of their experiments 
it had been quite ineffective. They would certainly 
try zinc oleate. 

The point raised by Dr. Hankins with regard to the 
slope of the line O—A in Fig. 3 was one of considerable 
interest. All that they could say was that the slope 
of that line was not constant for all materials, and it 
did not seem to bear any clear relation to the ordinary 
physical properties, such as the elastic modulus. 
They appreciated the importance of the point raised 
by Dr. Hankins concerning whether fretting corrosion 
initiated or helped to initiate fatigue. Opinions on 
the subject seemed to be equally divided. It was a 
point which in their further programme of work the 
authors would endeavour to investigate. They had 
already started a series of experiments in which they 
were trying to induce fretting corrosion in a fatigue 
specimen while it was under test. 

Dealing with the question of the limitation of 
measurements raised by Mr. Diamond, he said that the 
experiments which they had been conducting must 
not be taken as typical of ordinary engineering 
measurements ; they belonged to a totally different 
class of measurement. They had been concerned with 
measuring a minute oscillatory movement ; but the 
ordinary type of measurement concerned in engineer- 
ing practice was a dimension, so that one could hardly 
compare the high precision which the authors had 
been able to obtain in their measurements with the 
kind of precision which occurred in normal engi- 
neering measurements. He would not like anyone 
to go away with the impression that a precision of 
10-7? was a common everyday thing in engineering 
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and lubricants, did not yet seem to have been com- 





measurement, because it was not. The authors were 
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merely dealing with a very minute amount of move- 
ment at the periphery of a very minute circle. The 
actual circles of contact corrosion had an average 
radius of only about 1/8000in. and a lever was used, 
about 2ft. in length, so that the multiplication of the 
leverage from the radius of the little corrosion circle 
to the end of the lever, where measurement was made 
with a micrometer, was very high. As it was possible 
to measure at the micrometer end to 10~in., the 
accuracy of measurement became intelligible. 

Mr. P. L. Thorpe, who also replied, said that from 
a scientific point of view the results of the investiga- 
tion had been very satisfactory, but, as Dr. Gough 
had said, unfortunately from the practical point of 
view they suggested that there was no cure. At any 
rate, no pairs of metals or lubricants had been found 
in which there was no corrosion. Something would 
have been done if it had been found possible to lessen 
the effect ; but, as an instance of the difficulty with 
which they were faced in preventing fretting corrosion, 
cases were referred to in the paper of the corrosion of 
wood against metal. In one experiment he put a 
vaselined cigarette paper between a nut which was 
tightened down to a fitting in a Haigh testing machine. 
Usually there was a copious amount of corrosion 
taking place at that point, and he wanted to see what 
would happen with a non-metallic substance between 
the two metals. On taking the nut off after several 
hours, he found that there were reddish marks on 
the paper on both sides, which corresponded exactly 
with the marks on the steel, so that even the inter- 
position of paper which had been greased did not 
inhibit fretting corrosion. 








EMERGENCY PUBLIC WORKS 





A VERY diverse field of engineering and con- 
struction is covered by the emergency relief projects 
of the Public Works Administration organised by the 
American Government. The total number of pro- 
jects so far is 16,721, at an estimated cost of 800 
million pounds, and up to December 1938, 9879 had 
been completed, with 4359 under construction. The 
need for financial relief in order to take care of local 
unemployment has been the primary objective in 
applications for assistance in public works projects. 
But this assistance is not sought solely for relief of 
unemployment. It is sought also because of the 
definite need of communities for certain projects, 
which in many cases have long been desired, but have 
been economically impossible until the present 
so-called emergency system with direct grants and 
loans from the Federal Government. But while prac- 
tically all the projects have had some economic 
justification, yet the intense method of handling 
hastily planned projects means in many cases a sort 
of snap judgment in accepting or rejecting them. 
This is inevitable on an emergency basis, but is highly 
undesirable in a continuing or long-term programme 
of public works construction, and tends to haste in 
design, with consequent risks and economic defects. 
It has been said that the real need is for a national 
policy to control any and all expenditures for un- 
employment relief and public works development. 
To return to accomplishments under the present 
system, the diversified character of the works is shown 
by the following summary :—(1) Streets and public 
roads, including elimination of level crossings, 1528 
projects, at an estimated cost of 94 million pounds ; 
(2) sewerage, waterworks, gas and electric plants, 
4665 projects, 190 million pounds; (3) buildings, 
schools, town halls, hospitals, residences, ware- 
houses, &c., 9425 projects, 556 million pounds ; 
(4) flood control, water power, dams, and canals, 
127 projects, 40 million pounds; (5) navigation 
works, 45 projects, 4 million pounds ; (6) engineering 
structures, bridges, wharves, tunnels, 477 projects, 
90 million pounds ; (7) railways, aviation, &c., 453 
projects, 60 million pounds. 
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GeneRAL Etectric Company, Ltd., Magnet House, Kings- 
way, W.C.2.—A brochure on crushing and screening machinery 
for mines and quarries, 

MANGANESE Bronze AND Brass Company, Ltd., Handford 
Works, Ipswich.—Booklet dealing with the application of 
“ Oilite ’’ self-lubricating bronze bearings to industry. 

KeEstNER EVAPORATOR AND ENGINEERING Company, Ltd., 
5, Grosvenor Gardens, 8.W.1.—A loose-leaf booklet illustrating 
and describing the wide range of chemical] plant made by the 
company. 

Suuzer Bros. (Lonpon), Ltd., 31, Bedford Square, W.C.1.— 
A brochure illustrating and describing a number of heating and 
ventilating installations carried out by the company in large 
buildings. 

CHEERY AND WerR, Ltd., Tudor Works, Bradgate Street, 
Leicester.—A folder describing hydro extractors, automatic 
centrifugal clutches, dye house and laundry machinery, and all- 
metal washing machines. 

Francois CEMENTATION Company, Ltd., Bentley Works, 
Doncaster.—An illustrated brochure of the foundation work 
done by the company, which includes bored piling, trial borings, 
cementation, chemical consolidation, &c. 

E. H. Jones (Macuine Toots), Ltd., Edgware Road, The 
Hyde, N.W.9.—A catalogue describing automatic cutting, 
piercing, and forming machines, and another describing the 
automatic press ram equipment of the U.S. Tool Company, for 
which the company acts as agents in this country. 


The Fretting Corrosion of Closely 
Fitting Surfaces* 


By G. A. TOMLINSON, D.Se.,} P. L. THORPE,}, and H. J. 
GOUGH, D.Sc., F.R.S.§ 


Introduction.—The mutual corrosion at the contact 
surfaces of closely fitting machine components, 
when subject to vibration, has long been a source of 
considerable trouble in many branches of engineering 
practice. This corrosion must be distinguished at the 
outset from ordinary wear by the fact that it always 
occurs at contact surfaces which are for — 11 practical 
purposes fixed in relation to each other. A very 
common example is a ball race housing, which is 
a press fit on the shaft.. On removing such a com- 
ponent it is frequently found that the fitting surfaces, 
originally highly finished, are corroded and pitted 
in irregular patches, and usually a quantity of 
coloured oxide débris is to be seen. The appearance 
of the damaged areas on one of the surfaces is 
generally almost identical with that on the other 
surface, showing conclusively that the component 
has not moved during the process. Other common 
examples from practice include spline fits, shafts and 
hubs of keyed gears, engine bearings, collets, &c. 
Even force and shrink fits may be subject to this 
destructive action, as Shown by the brownish slime 
composed of oxide débris and oil, often seen oozing 
from the junction of the surfaces. 

Although the presence of oxidation products shows 
that chemical attion accompanies fretting corrosion, 
the process nevertheless is almost certainly not one 
of corrosion as ordinarily understood. This is shown 
by the fact that there is no deterioration of the 
surfaces of the kind described, if the machine con- 
cerned is at rest. Vibration appears to be an essential 
factor in the process. Hence, although free use has 
been made in this paper of the word corrosion, it 
is used thr.ughout subject to the above limitation 
as regards its meaning. 

It is a peculiar feature of fretting corrosion that 
the susceptibility of the surfaces to attack appears 
to increase with the closeness of the fit and the degree 
of finish of the surfaces. This is probably one reason 
why, although presenting a general problem in engi- 
neering practice, it is of special interest in the air- 
craft and automobile industries. Both these industries 
call for the highest class of workmanship, and 
their products are necessarily subject to vibration 
in use. It is frequently found that the fitting 
surfaces of components are too much damaged to be 
reassembled, and replacement is necessary although 
in all other respects the parts may be quite service- 
able. The class of work under consideration is 
produced with extremely close manufacturing toler- 
ances, and this naturally restricts the amount of 
corrosion that can be permitted. Furthermore, it is 
considered by some engineers that fatigue failures 
may be initiated by fretting effects, although it has 
to be admitted that there is no strong evidence either 
for or against this view. The possibility of such a 
development is quite widely suspected, and many 
firms make a practice of immediately replacing any 
important component showing signs of corrosion. 

The investigation described in this paper was 
carried out at the National Physical Laboratory on 
behalf of the Aeronautical Research Committee. In 
view of the general obscurity concerning the subject, 
one object has been an experimental study of the 
conditions leading to corrosion, and in this direction 
some useful knowledge has been acquired, although 
a complete explanation of the phenomena cannot yet 
be suggested. The experimental work to be described 
is in two almost independent sections. In the first 
section, flat surfaces in contact were used, to which 
known stresses—normal and tangential—were applied. 
This method was adopted in the first place as 
resembling closely the working conditions of machine 
components. In the course of the earlier work 
it was proved that the occurrence of fretting corrosion 
was definitely associated with minute tangential 
relative movement of the surfaces, and a precise 
control and measurement of this displacement 
appeared to be necessary. For this reason a second 
experimental method was devised, using the more 
geometrically ideal contact of a sphere and a plane. 


EXPERIMENTAL APPARATUS 


Description of the First Apparatus.—The first 
experimental work was carried out on a Haigh alter- 
nating stress, machine for which a special fitting 
carrying the specimens has been made. The speci- 
mens are in the form of three annular rings threaded 
on a common shaft. The end faces of the rings are 
ground flat and parallel and square to the axis, and 
form the experimental surface, l}in. external and 
l}in. internal diameter. The rings are pressed 
together in the axial direction by a known force up 
to 3000 Ib. exerted by means of a calibrated spring 
surrounding the extended end of the central shaft 
(Fig. 1). 

Fach of the rings is supported in a rigid steel arm 
the centre arm being attached at its extremity to the 
vibrating armature of the machine, while the two 
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outer arms are locked to the frame of the machine. 
The whole of the assembly—that is, the three rings 
with their attached arms—is enclosed in a brass case 
to enable tests to be made in various media although 
only tests in air have so far been carried out. When 
the machine is in operation the two pairs of surfaces 
in contact are thus subjected to a steady normal load 
and to a vibratory tangential torque, each of known 
magnitude and independently variable. 

The materials tested in this apparatus include 
hardened and tempered tool steel, stainless steel, 
mild steel, and brass, and they have been used in 
various combinations of like and unlike pairs in 
contact. Experiments have been made with clean dry 
surfaces and with surfaces oiled with ordinary 
machine oil. The cleaned surfaces were prepared by 
scrubbing with a cotton wool pad soaked in a cleaning 
mixture composed of alcohol (eight parts), ether 
(two parts), and concentrated ammonia (one part). 
The metal surfaces were for the most part prepared 
by fine lapping. 

Apparatus for Slip Measurements.—A consider- 
able number of preliminary tests were made which 
served to suggest modifications and improvements 
in the apparatus. Certain of these experiments 
brought out points of interest, but in the main they 
showed that it was very desirable to have incor- 
porated in the apparatus a measuring device to 
indicate when any tangential relative motion of the 
surfaces occurred, and to afford means of measuring 
and controlling this motion. It has been found that 
there is always a marked difference in the rate of 
corrosion, according to whether the surfaces are 
subjected to slight relative motion or not. When a 
minute amount of slip is permitted, even only of the 
order of a few millionths of an inch, rapid corrosion 
of the surfaces, with oxidation débris, always results, 
whether they are clean or oiled. 

It was clear, therefore, that little real progress 
could be made without means for detecting and 
measuring relative slip. The provision of a suitable 
device presented a difficult problem for various 
reasons. In the first place, the amount of slip which 
will lead to corrosion is so small that the apparatus 
should, if possible, be sensitive to within 10~in. 
Further, the slip is reversing in direction 2500 times 
per minute, and the whole apparatus is in a state of 
fairly intense vibration. Another difficulty arose 
which only revealed itself when a fairly satisfactory 
method had been reached. To anticipate, it was 
found that surfaces in contact under normal and 
tangential stresses, as in these experiments, have a 
comparatively high degree of tangential elasticity. 
The surfaces yield under tangential stress in an 
elastic manner by an amount which may be many 
times greater than the smallest real slip it is hoped 
to detect. This phenomenon obviously greatly 
increases the difficulties of accurately measuring 
the slip. 

A number of different methods of measuring the 
slip were attempted, involving considerable expendi- 
ture of time. A device which was finally adopted is 
shown in Fig 1, and is further illustrated diagram- 
matically in Fig. 2. A shallow slot, fin. in width and 
0-008in. deep, was ground across the face of each 
ring specimen, and shost pieces of spring steel strip 
A and B were soldered into each slot. The strips 
face each other when the rings are assembled in the 
apparatus, and they are separated at the radius of 
the specimen by a clearance of about 0:00lin. When 
the test specimens slip there is a slight relative rota- 
tion of the steel strips. The outer ends of the strips 
are arranged to grip a small steel cylinder C carrying 
a mirror D. The motion of the strips causes the 
cylinder to roll, giving, finally, a large amplification 
of the original movement. The rolling cylinder is 
gripped between three other cylinders E, F, and G, at 
right angles to it, the central cylinder E being soldered 
to one of the strips, and outer pairs F and G to the 
other strip. To make the system kinematically 
correct, a second rolling cylinder H is used, the six 
points of contact forming approximately a square at 
the centre of which a gripping force is applied to the 
group of cylinders by means of a rubber spring J. 
The reaction is taken on two pointed struts K and 
L located in suitable centre points. In this way the 
required pressure is applied to the rolling cylinders 
without imposing any constraint on the relative 
movement of the steel strips, while effectively con- 
straining these from any torsional movement which 
would produce an undesired rotation of the mirror. 
The whole moving system is sufficiently light to 
operate at a frequency of 2500 per minute, and 
the appliance stands the vibration of the machine 
for many hours without disturbance. The optical 
system projects the image of a bright point of light 
on a ground glass scale. This point appears spread 
out into a narrow band of light, the length of which 
is proportional to the angular rotation of the mirror. 
The sensitivity is such that a displacement of 
10-in. of the test surfaces affects the image by 
0:2 mm., which is about the limit of accuracy of an 
observation. 

The behaviour of the apparatus can best be appre- 
ciated from a description of a typical test. With 
hardened steel specimens having clean dry surfaces 
under a normal stress of 6000 lb. per square inch, 
the measured relative movement of the specimens. 
with increasing alternating tangential stress is shown 
in Fig. 3. The first part of the curve up to about the 
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point A does uot represent slip, but is due to an elastic 
distortion of the surfaces, or, strictly, of the material 
very close to the surface. There are several reasons 
for adopting this view. The relative movement and 
the tangential stress causing it are closely propor- 
tional, and the lowest stresses used are too smal] to 
cause slip regarded from the standpoint of the ordinary 
coefficient of friction, Below the point A the observa- 
tions can always be repeated consistently, which ex- 
perience has shown _is not the case when slipping is 
occurring. Finally, the same measurements have been 
made under steady conditions of tangential stress, 





and when slip occurs the surfaces are always corroded 
to a greater or less extent, and generally have the 
characteristic oxide débris spread over them in 
irregular patches. 

The experiments show that the presence of oil 
does not in any case prevent corrosion though it 
generally modifies the effect. The oil is never entirely 
forced out by the normal pressure. On examining 
the specimens afterwards, traces of oil in a dirty 
condition can be seen or wiped off the surfaces. It 


is probably all squeezed out, however, except for a 
very thin film which appears to be pierced at many 




















Fic. 1—-Experimental Apparatus 


applied by a deadweight and a lever, and a curve of 
closely the same slope was obtained. 

There are reasons for believing that this elastic 
yielding is a boundary effect confined to a very thin 
layer near the surface. The measuring device will, 
of course, include in its indications the torsional twist 
of the ring specimens occurring between the two 
steel strips attached to the rings. This is approxi- 
mately calculable, and at a tangential load of 
2000 Ib. (Fig. 3), amounts to about 2-5 10~%in., 
whereas the measured displacement nearly 
20x 10~%in. + This is much too large to be explained 
as an elastic deformation of the specimens as a whole. 

Returning to Fig. 3, when the tangential stress is, 
raised above that corresponding to the point A, the 
curve begins to bend over, and at the same time the 
indications of the measuring appliance begin to 
become erratic. The displacement now measured is 
a combination of elastic displacement and pure slip, 
the latter occurring at the ends of the stress cycle 
where the stress for a short time exceeds the maxi- 
mum force of friction. Beyond the point A, no one 
curve can actually represent the observations which 
are continually changing as the amount of slip varies. 
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Fic. 2-—LDiagram of Slip-measuring Device 


It has not proved possible to carry out a test with a 
definite amount of slip because the slip has only been 
controllable within certain limits. 

Tests have been made, however, with the aid of 
the measuring device, for various combinations of 
surfaces definitely without slipping and definitely 
with slipping. In each experiment, a calibration 
curve such as Fig. 3 was first determined, and a 
working point was chosen well below the point A. 
The machine was then run for either one hour or 
twenty-four hours. After this, the specimens were 
removed and examined under a microscope, and 
generally a photo-micrograph was taken as a record. 
The test was then repeated at an increased tangential 
load corresponding to a point reasonably beyond A. 
Throughout this test frequent observations were made 
of the relative motion of the specimens to ensure 
that the slipping condition was maintained. The 
tests in which slipping was permitted were also 
repeated with the surfaces oiled before assembly with 
ordinary machine oil. 

Experimental Results—The results of this series of 
tests appear to show quite definitely that slipping is 
@ necessary condition for the occurrence of fretting 
corrosion. Without exception, in all the experiments 
with no slip the surfaces are practically unchanged, 














the surfaces under test are subjected to a succession 
of alternating tangential displacements, in contrast 
to the previous method in which an alternating 
torque was applied by the Haigh machine and a 
tangential displacement might or might not occur. 
In this apparatus a sphere 24in. in diameter is 
held between two horizontal flat plates one beneath 
it and one above it, the upper plate being loaded as 
required by means of a weight and lever. The sphere 
oscillates about a vertical axis, pivoted in the elastic 
indentations which it makes in the two fixed plane 
surfaces. These indentation areas form the experi- 








Fics. 5a AND 5$)—-Spherical Surface on a Plane Surface 


places. There is little doubt that the metal breaks 
through the oil film, as the corrosion markings are 
permanent and cannot be wiped off, and the pattern 
on the one surface is always an exact facsimile of 
that on the other surface. No doubt the fretting 
action of the small alternating slip helps considerably 
in puncturing the film. 

In general, the softer materials show more tendency 
to seize and less tendency to produce corrosion 
débris than the hard steel. There is no difficulty in 
recognising seized areas under the microscope. 
These have a rough appearance showing a metallic 
lustre. Stainless steel proved particularly liable 
to seize, and was the most difficult material to deal 
with. The slip indicator showed the surfaces to 
be continually sticking and breaking away, and this 
action could even be heard as a succession of faint 
clicks. 

It is interesting to notice that stainless steel 
specimens, both clean and oiled, have produced red 
oxide débris. The tests with clean brass and hardened 
steel also have rather a special interest. Both 
surfaces appeared to be corroded and red débris 
was observed, but it seemed possible that all the 
débris might have been detached from the brass and 
might be merely plastered over the steel by the 
pressure. The steel surface was therefore thoroughly 
seraped with a knife and it proved impossible to 
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FiG. 3—Relative Movement of Contact Surfaces with Increasing 
Alternating Tangential Force 


remove the corrosion effects in this way. There is 
little doubt, therefore, that the soft brass has been 
able to fret its way into the surface of the hard steel. 

As regards the magnitude of the slip in these 
experiments, although the optical indicator provides 
an accurate measurement of the relative movement 
at any instant, the slip is so variable that it is only 
possible to give its general order of magnitude. For 
the most part the tangential stress was adjusted so 
that the slip was between 1 x 10~in. and 3 x 10~in., 
though in some cases this would be slightly exceeded 
occasionally. 

Experiments with a Spherical and a Plane Surface 
in Contact.—Since the presence or absence of slip 
has been proved to be a critical condition for the 
oceurrence of corrosion, it appeared desirable to make 
further experiments in which the amount of slip 
would be more under control. For this purpose an 
apparatus was designed and constructed in which 








mental surfaces and their diameter and the normal 
stress distribution can be precisely calculated. 

For convenience in producing the specimens the 
“sphere ”’ is actually a cylinder A (Fig. 4), jin. in 
diameter with spherical ends. It is mounted in a 
horizontal steel plate B by means of a collet C, and 
a light rigid arm D attached to the plate provides a 
means for producing and measuring the required 
motion of the specimen. The assembly is adjusted 
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Fic. 4—Apparatus for Investigating Spherical and Plane 
Surfaces in Contact 


so that the centre of gravity lies below the centre of 
the sphere, and it can be poised in stable equilibrium 
with the lower spherical surface on the horizontal 
plane surface E. The upper plane surface F is 
attached to a flexible strip of wood G and is arranged 
to be just clear of the spherical surface when the 
loading lever H is removed. When the specimen, 
poised in this way, has come to rest, the load is 
applied through a }in. steel ball in a conical seat 
in the strip of wood. It is convenient to balance the 
lever so that the axis of the cylinder is not quite 
vertical. The indentations are necessarily on a 
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vertical diameter of the sphere and therefore they lie 
slightly off the geometrical axis. A series of tests can 
then be made by giving the cylinder small rotations 
in the collet, the corroded areas being distributed 
around a small circle in the order in which the tests 
were made, 

The angular motion of the arm is produced by an 
adjustable excentric J, driven by a small motor, 
bearing on a suitable plate attached to the arm. The 
excentric is also coupled to a revolution counter. 
To enable the angular motion of the arm to be 
measured, it is fitted with a knife-edged sector K 
which bears against the flat plate of a micrometer L. 
With an illuminated white surface beneath it, this 
device enables the position of the arm to be measured 
without actual contact, with an accuracy of 0-000lin. 
The relative tangential displacement of the contact 
surfaces is computed from the radius of the circle 
of contact. The length of the arm is 23}in. and 
the radius of the indentation is of the order 0-015in., 
so that the sensitivity of the measurement of relative 
movement is about 6 x 10-in. 

Static tests, deflecting the arm by means of a 
micrometer, confirmed the elastic displacement of 
the contact surfaces, described in connection with 
Fig. 3. The arm can be rotated through a small 
angle from its free position, and it returns exactly to 
this position. When this angle is exceeded the contact 
surfaces begin to slip, as shown by the arm no 
longer returning to its initial position. The slipping 
commences at the periphery of the contact area 
where the displacement is greatest and spreads 
radially inwards as the deflection of the arm is 
increased. Thus any required amount of slip can be 
produced by a suitable adjustment of the excentricity 
of the operating cam, this being determined by a 
preliminary static calibration with the micrometer. 

An example will best illustrate the use of the 
apparatus. Fig. 5 shows photographs of the indenta- 
tion area with hardened steel surfaces under a load 
of 103-5lb. The surfaces have been subjected 
to 5000 alternating movements in a clean dry con- 
dition. In the two cases A and B the amplitude 
was adjusted to produce a maximum slip of 
54x 10~in. and 11-4x10-%in. respectively. The 
dark ring shows the corrosion that has occurred 
and the inner circle of unaffected surface is the area 
within which the tangential displacement of the 
surfaces has been entirely elastic. The outside 
diameter of the impression agrees well with the 
value calculated from Hertz equations. The most 
interesting feature of both photographs is the abrupt 
division between the corroded and uncorroded areas, 
although the amount of slip must decrease in a con- 
tinuous manner from its maximum value at the 
edge of the area to zero where the relative motion 
becomes purely elastic. This affords a striking 
confirmation of the previous conclusion that slip 
is the criterion for the occurrence of corrosion, and, 
moreover, the abrupt change shows the criterion 
to be extremely critical. 

(To be continued) 








South African Engineering Notes 
(By our South African Correspondent) 
CaPE Town, February 24th 


Cape Town Power Station 

One-third of Cape Town’s new £2,000,000 
power station, now nearing completion in Dock Road, 
will be in operation within the next three weeks. 
The first of three 40,000-kW turbo-alternators— 
the largest in the Southern Hemisphere—is now 
being tested for immediate duty. The second will 
be brought into commission within the next few 
months, and the station will be fully running with 
a third standby unit before the end of the year. The 
cost of this first section of the installation for which 
the station is designed will be about £2,000,000. The 
second and last section—as at present contemplated 
—will consist of the installation of another two 
turbo-alternators, boilers, &c., and will bring the 
total cost up to over £3,000,000. If, later on, further 
plant is required, there is plenty of ground space 
available, but the station would have to be extended. 
For the time being the output of the new Table 
Bay station, plus the Dock Road station and the 
Salt River station of the Electricity Supply Com- 
mission, will be pooled, the combined output or any 
part of it being used for any purpose as far afield 
as Simon’s Town, Stellenbosch, or Malmesbury. 
But when the new station is running fully it will take 
the “ base load.’”’ The Salt River station will then 
take the place of the old Dock Road station, and the 
latter, having outlived its usefulness, will be scrapped. 
According to Dock Road power station officials, 
had this unit not been able to supply the city’s 
electricity requirements by this time, it would not 
have been possible to supply the city’s electricity 

requirements during the coming winter. 


Bulawayo Power Station 
The demand for electricity is increasing at 
a rate equal to that of the Union of South Africa 
when examined on a percentage basis. Bulawayo, 





for example, which started in 1896 with a plant com- 
prising one 75-kW single-phase alternator, generating 
at a pressure of 2300 volts with a frequency of 125 
cycles, will, when the present alterations are finished, 
have a total plant capacity of 18,500 kW. The boiler- 
house will be equipped with five Babcock and Wilcox 
boilers with an evaporative capacity of 88,000 lb. 
of steam per hour, and two new Yarrow boilers, 
each designed for an evaporative capacity of 40,000 lb. 
per hour. The new boilers are fitted with Inter- 
national Combustion ‘“‘L” type stokers, induced 
and forced-draught fans for balanced draught, 
together with secondary air fans, air preheaters, 
integral economisers and superheaters. Steam con- 
ditions are 205lb. per square inch, 630 deg. Fah., 
with a feed inlet from the feed heaters of 180 deg. 
Fah. The cooling system comprises four spray 
ponds fed from the town mains, and a further spray 
pond is being built in connection with the new plant. 
The present peak load on the power station is 
8000 kW, with an annual load factor of 40-94 per 
cent.; 20,000,000 units were generated during the 
year ended June 30th, 1938, as against the figure of 
14,000,000 for the year 1934. 


Electric Power Schemes 


In 1937 the Johannesburg City Council 
approved a scheme for the erection of a new power 
station on the Council’s farm “Orlando.” The 
station lay-out was designed for an ultimate capacity 
of 300,000 kW, with site available for further exten- 
sion if required. The initial capacity of the station 
was to be 60,000 kW, which was due to come into service 
about the middle of 1940. This first section of the 
scheme was estimated to cost £1,427,059. On April 
2nd, 1938, the Johannesburg Council found it 
necessary to agree to spending £470,000 on material 
for work on the new power station and other elec- 
tricity improvements out of the amount of £1,427,000 
for which borrowing powers had already been sanc- 
tioned by the Administrator of the Transvaal. The 
Council also agreed to apply for further borrowing 
powers up to £578,000 for additional capital to com- 
plete the scheme, which it is now estimated will cost 
£2,000,000 as against the original estimate of 
£1,427,000. Such, however, is the rate at which the 
demand for electricity is increasing on the Rand that 
the Administrator of the Transvaal has just autho- 
rised the Johannesburg Council to proceed with a 
scheme to provide a 30,000-kW extension to the huge 
power station at Orlando at a cost of £433,000, 
and has sanctioned borrowing powers for the work. 
The new power station will then be equipped with 
three 30,000-kW turbo-generators and probably one 
of them will come into service in the latter part of the 
present year. 

The various municipalities of Southern Rhodesia 
are finding it as difficult as municipalities in the 
Union to keep abreast with the demand for increased 
quantities of electricity. The Salisbury City Council 
has, during January, approved a recommendation 
that the electrical plant be extended at an estimated 
cost of £155,000. Plant additions were made in 
1936 and 1938, but in view of the rapidly increasing 
eall for electricity further additions are regarded as 
necessary to safeguard the undertaking. The demand 
for this year is estimated to be 23-5 million units, 
and it is expected that by 1944 it will have grown 
to 57 million units. The demand is not coming 
from outside places supplied through the Electricity 
Supply Commission, but principally from within the 
municipal area. 


New Locomotives in South Africa 


A number of the sixteen new Beyer-Garratt 
articulated engines ordered by the South African 
Railways from Beyer Peacock and Co., Ltd., are now 
in service. These 4-8-2-+2-8—4 engines have been 
built for 3ft. 6in. gauge track, and have a tractive 
effort of 60,700 lb. at 75 per cent., and 68,800 lb. 
at 85 per cent. boiler pressure. The leading par- 
ticulars are as follows:—Four cylinders, 20}in. 
diameter by 26in. stroke; piston valves, llin. 
diameter, with a maximum travel of 6}in.; coupled 
wheel diameter, 4ft. 6in.; combined evaporative 
heating surface, 3820 square feet ; boiler pressure, 
200 lb. per square inch; weight in working order, 
175 tons; total weight of engine with auxiliary 
water tank, 225 tons; total wheel base, 86ft. 4in.; 
overall length, 93ft. 10in.; overall length with 
auxiliary tank, 133ft. 7in. 


Great Timber Industry Expected 


The development of a great South African 
timber industry, producing £5,000,000 worth of wood 
a year and employing 25,000 to 30,000 workers, is 
visualised by the Director of Forestry, Mr. J. D. M. 
Keet, in the annual report for the financial year 
1937-38 of the Division of Forestry, just issued. The 
Director reports that the area of ground artificially 
afforested up to date is 329,242 acres, while the State 
owns another 300,000 acres of land suitable for 
afforestation. Assuming that no more afforestation 
ground can be acquired there will be at the end of 
twenty-five years from now, at the present rate of 
planting, about 637,000 acres under plantations. The 
annual increment of wood from this area is con- 
servatively put at 70,000,000 cubic feet in the log. 
This amount of timber will annually have to be 





converted and processed in the country, and the 
products, industrial timber and finished articles, will 
represent a value in the neighbourhood of £5,000,000. 
This means that the greater part of £5,000,000 a 
year—that is, excepting sums involved in the 
importation of machinery—will, instead of going to 
support enterprises and affording employment overseas, 
remain in the country for the benefit of the people 
of South Africa. The conversion of the output of 
the plantations will require sawmills with a combined 
capacity 100 times as large as the largest individual 
plant at present operating in the country. Along 
the line of production, exploitation, conversion, and 
manufacture of finished articles, employment will 
be provided for 25,000 to 30,000 workers and, includ- 
ing dependents, will represent the livelihood of over 
100,000 souls. 

Steady improvement in the work of the Division 
is reflected in the report. Good progress was made 
during the year in bringing important catchment 
areas under the provisions of the Forest Act, and 
56,378 morgen was added to the Forest Estate. 

One difficulty experienced by the Department is 
that private enterprise cannot be induced to handle 
the output of plantations, though millions of cubic 
feet of timber are waiting to be manufactured, 
and the Director suggests that the State, having 
given private enterprise every opportunity of entering 
the field, should, in the event of there being no 
satisfactory response, start its own sawmill industry. 


South African Airways’ Record Earnings 


During the week ended February 4th, the 
South African Airways set up another new record 
for weekly earnings with a total of £5720, compared 
with £3636 in the corresponding week of last year. 
This total is £29 more than the previous record figure 
established for the week ended December 17th last. 
Inquiries show that the increased revenue for the 
week was not due to a sudden rise in the use of air 
services owing to unusual circumstances, but was the 
result of a steady increase in popularity all round. 
The earnings of the South African Railways, which 
also runs the air services is very far from creating 
records at present. The week’s total of £635,938 
was about £10,000 below the figure for the correspond- 
ing week of last year. Less than eighteen months 
ago the weekly railway earnings were running about 
£700,000 per week. The earnings of the Air Services, 
although showing such a satisfactory increase in 
receipts, are no nearer showing profit on working, 
and the deficit for the financial year already exceeds 
£200,000. The fact is that much of the increase in 
receipts is due to the opening of new routes and to 
increasing the number of services given per week 
to certain big centres. The Union harbours earned 
£38,407 for the week compared with £44,463 in the 
corresponding week of last year. 








BRITISH ASSOCIATION—JUNIOR PAPERS 


ENGINEERING SECTION 


Tue British Association will hold its summer 
meeting this year in Dundee from September Ist to 
6th. The Organising Committee of the Engineering 
Section proposes to repeat the arrangement which 
proved so satisfactory during the meeting in Cam- 
bridge last year and to devote some time to the 
delivery of a number of short communications by 
junior engineers or research workers (under the age 
of thirty). 

Each speaker will be allotted a total of twenty 
to thirty minutes, which may, at his option, include, 
say, ten minutes for very short discussion. It is 
hoped that each author will describe some item of 
special interest or novelty upon which he may be 
engaged. 

This innovation seems to us important as enabling 
the Association to know something of the work of 
younger men, and enabling those men to gain experi- 
ence of summarising their work and putting it 
forward for criticism without having to undertake 
the much more laborious task of preparing a paper 
of the stature necessary for a full meeting of one of 
the engineering institutions or of a scientific society. 

It will probably be necessary for the Organising 
committee to make a selection from those who offer 
contributions. It proposes, therefore, to ask for 
a summary of about 200 words to be sent in by the 
end of June. Preliminary applications should, 
however, be made to the Recorder, Wing-Commander 
T. R. Cave-Browne-Cave, University College, South- 
ampton, as soon as conveniently possible. 








A Marine ENGINEERING ScHOLARSHIP.—It is announced 
that the General Committee of Lloyd’s Register of Shipping 
offers a scholarship, valued at £100 per annum and tenable 
for three years, to be awarded on the results of the student- 
ship examination of the Institute of Marine Engineers in 
May next. The scholarship is intended to assist marine 
engineering students to take an advanced course of instruc- 
tion in engineering subjects. The age limit is eighteen to 
twenty-three years. The closing date for entries is April 
8th next. Further particulars may be obtained on appli- 
cation to the secretary, Institute of Marine Engineers, 
85, The Minories, London, E.C. 
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Markets, Notes and News 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 
The International Steel Position 


The situation in the international steel markets 
continues to be far from satisfactory. Foreign buyers 
persist in a policy of ordering small quantities and exercise 
considerable ingenuity in discovering firms willing to com- 
pete for business at below the official Cartel rates. In 
consequence, British and Continental manufacturers are 
continually losing business to outside competitors. On 
the other hand, there has been an improvement over the 
past two months in the position of the Continental indus- 
tries to the extent that they have more work in hand than 
at the end of last year. The Belgian and Luxemburg 
industries, which depend to a very large extent upon 
export business, are not in a bad position, and are working 
at a fairly normal rate of capacity. During the first three 
weeks in February the industry booked 85,500 tons, of 
which 52,500 tons was for export, leaving 33,000 tons for 
the home market. It is understood that this total has been 
relatively improved upon during March. A considerable 
proportion of this tonnage, however, is the result of British 
orders which have been allocated to Belgium under the 
import quota arrangement between the British industry 
and the Cartel. The French works also show some 
improvement in their position, both in regard to the 
volume of business booked and also as regards the attitude 
of labour. The German industry, however, continues to 
be a source of irritation to the other industries in the 
Cartel, owing to the barter and compensation methods 
used to obtain export orders. The German works are 
operating full time, and there is a scarcity of some descrip- 
tions of steel in the home market. Outside special agree- 
ments, an effort is being made to keep within the Cartel 
allotment, but the German makers e t to increase 
considerably their exports of uncontrolled material, such 
as steel sheet piling, steel sleepers, &c. The problem of 
meeting competition from foreign markets, however, is 
worrying the German as much as the steel makers in other 
countries. Australian competition has strengthened con- 
siderably in the Far East and the Straits Settlements, but 
so far as can be ascertained it has not yet reached India. 
American firms have lately been taking orders all over the 
world, and some of the Polish works have also entered the 
export markets at cut prices. Swedish competition has 
to be met with in European markets, and, in addition, 
the probability of an expansion in Euro steel produc- 
tion is causing some concern, as besides the output of the 
big German works which are in course of construction, two 
new Dutch concerns which will shortly commence opera- 
tions will have together an annual capacity of about 
200,000 tons. There is also a project afoot to lay down a 
new steel works in Norway. 


The Pig Iron Market 


The irregular conditions which have prevailed 
in this market since the beginning of the year continue 
unchanged, and so far as can be seen there is no immediate 
prospect of an improvement. The depressed condition 
of the high-phosphoric pig iron market is no doubt largely 
due to the comparatively poor state of the building trades. 
The light castings foundries, which, at this time of the 
year, should normally be busy, are working short time, 
and this seriously affects the demand for this class of 
iron. On the other hand, in some districts there is said 
to be a slight increase in the call from the jobbing foundries 
which may develop further before the end of the quarter. 
Compared with business in high-phosphoric iron, the 
demand for low-phosphoric is encouraging. Week by 
week the volume of trade appears to expand, and since 
the price of this material is uncontrolled at from £5 5s. 
to £6 d/d there is naturally a tendency to regard the more 
rigid price arrangements governing the sales of high- 
phosphoric iron as a restraining influence upon the demand. 
Little business has been transacted in Cleveland iron on 
the North-East Coast. The local demand is for prompt 
delivery and only small quantities are shipped occasionally 
to Scotland. Export business in this description has 
almost ceased. since foreign consumers will not pay the 
price required. The Midland market is distinctly quiet, 
and the producers of high-phosphoric iron are becoming 
anxious at the continued delay in the development of 
the demand. In some cases consumers possess heavy 
stocks, and those who do not buy only small parcels to 
meet their immediate needs. Many users appear to think 
that there is a good chance that prices will be reduced 
at the end of March, but the makers assert that their 
costs will not permit such a movement. In this district, 
also, there is a brisk business in low-phosphoric iron 
principally with firms engaged on Government work. 
In Scotland the pig iron market has a stagnant appear- 
ance. Since the beginning of this year consumers have 
pursued a policy of buying from hand to mouth, and whilst 
the light castings industry is so badly off for work, there 
is not likely to be any change.- The market for hematite 
pig iron has become brighter and consumers seem to be 
buying more freely and to be more willing to commit 
themselves forward. On the other hand, the makers 
hold substantial stocks, and these have been, little affected 
by the current demand. Business in basic iron has 
improved slightly, and it is reported that some contracts 
have been placed for delivery up till the end of the year. 


The North-East Coast and Yorkshire 


There are indications that steel production on 
the North-East Coast is steadily expanding and that the 
output figures for March will show an improvement 
upon those for January and February. Dorman Long 
and Co., Ltd., have started more steel furnaces, and have 
also put into operation a cogging and rolling mill. There 
is no doubt that a considerable amount of the business 
coming to hand is for Government work, but at the same 
time there have been signs lately that the commercial 
demand is increasing. Some pressure has been put upon 
the works to meet the call for semis, particularly sheet 
bars, although it is understood that good orders have 
been passed to Continental makers in fulfilment of the 








quota arrangements. The re-rollers also have taken good 
tonnages of billets, and it is anticipated that they will 
continue to do so for some months to come. The poor 
request for shipbuilding steel is one of the flaws in the 
position, and there seems little likelihood of an expansion 
in this direction until the Government comes to the 
assistance of the shipbuilding industry. The absence 
of orders for merchant ships naturally affects the request 
for plates, and the mills are not in a good position as 
regards the orders on their books. Railway work also 
is on the quiet side and the producers of rails, &c., would 
be glad to secure fresh business. On the other hand, the 
sheet mills are all well employed on A.R.P. work and are 
likely to continue busy for some months. The call for 
small sections arising from this work has also been of 
considerable assistance to the re-rollers, who are busier 
now than for several months. In addition to work in 
connection with rearmament orders there has been an 
expansion in the civil demand which has helped to fill 
the order books of the mills producing small bars and 
sections. In Yorkshire the steel works have benefited 
from the improved conditions in the industry. From 
Sheffield come reports of a perceptible broadening in the 
demand for basic steel. Large tonnages of basic billets 
have been contracted for lately and a good trade has 

in acid steel. The works are not operating at 
full capacity, but the rate of production has been con- 
siderably speeded up of late. A lot of work upon which the 
Sheffield works are occupied arises from Government 
rearmament orders. There is an active business in free- 
cutting steel and some valuable contracts have been 
placed for A.I.D. steels by the makers of aircraft. In 
fact, business in alloy steels generally has shown a con- 
siderable advance during recent weeks. 


The Midlands and South Wales. 


The Midland steel trade is actively employed 
upon the production of material required for Government 
rearmament and A.R.P. work. A large proportion of this 
business, however, consists of the lighter descriptions of 
steel. The constructional engineers are well occupied, but 
many of them seem to be still drawing against contracts 
entered into some months ago, although the number has 
been considerably reduced during the past month or two. 
The weakness in the position from the point of view of the 
Midland steel trade is that there are so few municipal 
schemes or important industrial undertakings being 
initiated. Lack of confidence is said to be at the root of 
this reluctance to undertake commitments, but as general 
trade appears to be improving the position in this respect, 
may change for the better later in the year. The re-rolling 
industry is actively employed, and is producing good quan- 
tities of bars, angles, and strip, and some works are 
building up a reserve of orders. As a result of the expan- 
sion in business they are taking larger quantities of semis, 
the demand for which at the moment appears to equal, if 
not to exceed the supply. The makers of bright drawn 
steel are meeting with a vigorous demand from the engi- 
neering trades, and there is a good request for alloy steel. 
The sheet makers are busy, and although export business 
remains comparatively insignificant, commercial business 
with home users is expanding. The collieries continue to 
take large supplies of rails, arches, and roofing bars. The 
demand for this material has been well maintained for 
some months past, and shows no si of declining. 
Quotations for arches are £11 12s. 6d. for light and 
£11 17s. 6d. for heavy, with roofing bars at £10 12s. 6d. 
and rails at £11, all subject to 15s. rebate to users in the 
rebate scheme. In the South Wales market a further 
impetus has been given to the improvement in the tin- 
plate trade by the announcement that the annual order for 
a million boxes has been placed by Canadian interests for 
a period of five years. Hitherto this contract has been 
given to the trade on a yearly basis. The sheet industry 
also is well employed in South Wales and the heavy steel 
works are busy on most descriptions of steel, excepting 
shipbuilding sections. Operations in the industry have 
improved, and the steel furnaces in the district are now 
working at 84 per cent. of capacity. 

Current Business 

Simmonds Aerocessories are to extend their 
factory at the Treforest Trading Estate in South Wales 
by 120,000 square feet, and will eventually bring the total 
area to 200,000 square feet, giving employment to 2000 
hands. The £12,000,000 munition factory at Gretna, 
which has been idle for many years, is being reconditioned 
and is to be used as an important centre in the Govern- 
ment’s defence programme. The Glasgow Steel Roofing 
Company, Ltd., is extending its works at Balmore 
Street, Glasgow. Dorman, Long and Co., Ltd., are re- 
starting their No. 7 mill at Cleveland Works at Grange- 
town, and about 200 men will be re-engaged. The English 
Electric Company, Ltd., has been awarded a contract 
by the Electricity Supply Board, Dublin, for mechanical 
and hydro-electrical equipment in connection with hydro- 
electric power development on the River Liffey. Two 
power stations will be required, with pipe lines, valves, 
surge tower, &c. Contracts, totalling 36,000 short tons 
of coal, have been placed by the Egyptian State Railways 
with British firms. T. Benyon and Co., Ltd., will supply 
14,400 tons and an order for 21,600 tons has been placed 
with the Maris Export and Trading Company, Ltd. 
Dorman, Long and Co., Ltd., Middlesbrough, have 
obtained a contract for galvanised steel wire from the 
New Zealand Postal Department. The cost of the 
Admiralty construction programme for 1939 is estimated 
at £60,500,000, and includes the following :—Two capital 
ships, one aircraft carrier, four cruisers, two flotillas of 
destroyers, four submarines, twenty fast escort vessels, 
two normal type escort vessels, ten minesweepers, one fast 
minelayer, one depot ship for motor torpedo boats, six 
motor torpedo boats, one river gunboat, one hospital ship, 
two boom defence vessels, oné fleet target service tug, and 
additional miscellaneous small craft. The Department of 
Overseas Trade announces that the following contracts 





Export quotations are 


are open for tender :—Argentine State Railways Adminis- 
tration: Mild steel sheets, rods, and sections (Argentina, 
March 14th). South African Railways and Harbours 
Administration : Mild steel sections and plates, 37 tons 
of steelwork, 180 tons of troughing, 4 tons of rivets, and 
eleven rolled beams, 24in. by 7}in. by 95 lb. by 45ft. 6in. 
long (Johannesburg, March 16th) ; six motor-driven com- 
bined rail saw and drilling machines, supplied and delivered 
f.o.r. in bond docks, Union Ports (Johannesburg, April 
24th); steel bridgework, (Johannesburg, April 13th). 


Copper and Tin y 


Conditions in the electrolytic copper market are 
slow to improve, and although prices fluctuate slightly the 
general tendency has been downward. The price move- 
ments which have occurred have been due to changes in 
sentiment, resulting from good or bad reports of inter- 
national relationships and not to any improvement or 
otherwise in the market situation. There has been a 
notable lack of confidence on the part of consumers ail 
over the world and buying for ordinary commercial pur- 
poses has been confined to small parcels. The general 
view is that the stocks in users’ hands are at a low level, 
and this is supported by the fact that most transactions 
are for near delivery. Government buying, which was 
such a feature in the middle of last year, has been restricted, 
although Japan has bought good quantities in the United 
States. The copper consumers in Germany are short of 
metal and would like to replenish stocks, but are pre- 
vented by the difficulty of obtaining sufficient foreign 
exchange. In the United States consumers have limited 
their buying to immediate needs and this lack of response 
to the recent cut in output has been a disappointment to 
the producers. It is reported that if the attitude of con- 
sumers does not change there may be a further reduction 
in production to 90 per cent. of the standard tonnage. 
This would meet the views of the London market and 
might have the effect of stimulating the demand. At 
present it is estimated that the over-production is in the 
neighbourhood of 15,000 tons per month. American 
figures give the world production of refined copper in 1938 
as 1,937,029 tons, compared with 2,266,049 tons in the 
previous year, the output in the United States being 
637,485 tons in 1938, against 964,176 tons in 1937. Senti- 
ment in the standard copper department has been 
depressed and the market has had the appearance of 
waiting for something to arouse interest. Although 
prices have been fairly steady, conditions in the 
tin market have failed to arouse much interest. The 
indifference shown by the consuming trades has been a 
depressing influence and there seems little likelihood of 
any change in the position. The February statistics were 
disappointing, and according to figures published by Mr. 
W. H. Gartsen the total visible supply at the end of the 
month was 24,489 tons, compared with 21,924 tons at the 
end of January, an increase of 2565 tons. The carry-over 
at the Straits Settlements fell to 7547 tons, compared with 
9065 tons at the end of January and at the Arnhem smelter 
to 1524 tons, against 1959 tons at the end of January. 
During last month the supplies amounted to 9084 tons and 
the deliveries to 6519 tons. Of the latter, 797 tons were 
credited to Great Britain and 4105 tons to the United 
States. Perhaps the most disappointing feature of the 
market has been the failure of the American demand to 
develop any strength. At the same time, the Continent 
has afforded little support. 3 


Lead and Spelter 


Prices in the lead market have shown a firmer 
tendency this week, although there has been no change of 
importance in the underlying conditions. Sentiment, 
however, has been more optimistic, and in these days even 
a slight improvement in confidence is quickly reflected in 
the market. It is noteworthy that the consumption of the 
metal in this country remains at a good level, in spite of 
some disappointing features, such, for instance, as the 
decline in building operations and the substantial supplies 
coming forward from producing countries. New business 
has been rather quiet, but satisfactory quantities have been 
delivered to the consuming trades against contracts. The 
demand from the Continent, however, remains poor and 
this throws additional quantities upon the London market, 
which at times has had to absorb a considerable amount 
of selling. In spite of this factor, the market has shown 
great resilience and although the movement has prevented 
any upward trend in prices there has been no important 
decline. The cable makers are perhaps the best employed 
of the consuming trades, and an announcement that the 
Post Office is to enter upon an extensive programme of 
laying underground telephone cables should ensure busy 
conditions in this industry for some time to come. In the 
United States the position of the lead trade is regarded as 
satisfactory and seasonal buying is expected to develop. 
American figures give the world’s production of refined 
lead in 1938 as 1,829,741 tons, compared with 1,889,793 
tons in 1937. At the end of January the stocks in the 
United States totalled 117,214 tons, compared with 115,902 
tons at the end 6f December. The American production 
in January was 41,507 tons, against 34,683 tons in 
December. ... No new conditions have developed in the 
spelter market, and although prices keep steady little 
confidence is felt in the future of the metal. Buying has 
been restricted to small quantities, although it is antici- 
pated that when the fresh orders for galvanised sheets for 
the manufacture of A.R.P. shelters are given out there will 
be a renewed demand for spelter. It might have been 
expected that the low price of the metal would attract 
consumers, but there has been no indication that they have 
attempted to enter this market and probably the liberality 
with which supplies are coming forward has had a some- 
what intimidating effect. American fi give the 


world’s production of spelter in December as 152,613 tons, 
compared with 145,433 tons in November. The output for 
the year was 1,710,442 tons, compared with 1,830,335 tons 
in 1937. 
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Makers’ official home trade price, per ton, delivered buyers’ stations. 


Current Prices for Metals and Fuels 


from Associated British Steelmakers. 


PIG IRON. 


Home. 


i 


t Export prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 


Export. 
Foundry home prices, except for Scotland, less rebate of 5/- 


(D/d Teesside Area.) 





N.E. Coast— £s. d. 6 aa. 
Hematite Mixed Nos. ... 6 0 0... patel 
= No. 1 6 0 6 515 0 
Cleveland— 
wea 5 So oe oe 5 2 6| 
No. 3G.MB.. a OS. 56 0 0 
No. 4 Foy 418 0.. — 
Basic 412 6.: _— 
MrIpLaNnps— 
Stafis— (Delivered to Black Country Station.) 
North Staffs. Foundry... 5 1 0... ... oe 
” » Forge... 418 Oto £5 0 0 — 
Basic bie teen mete. ULE. Od SRB = 
Northampton— 
Foundry No.3... ... 418 6... . — 
eens S|) ae et Oe — 
Derbyshire— 
No.3 Foundry ... ... 5 1 0... .. -- 
Forge coe ue a OD ee Oe 
ScoTLanD— 
Hematite, f.0.t. furnaces 6 0 6 .. — 
No. 1. Foundry, ditto... 5 8 0O.. — 
No. 3 Foundry, ditto ... 5 5 6.. _ 
Basic, d/d 412.6. = 
N.W. Coast— (6 0 6 d/d Glasgow 
Hematite Mixed Nos. ...-6 6 0 ,, Sheffield 
‘leo. Birmingham 
MANUFACTURED IRON. 
Home. Export. 
Lanos. AND YORKs.— £2. da. & s. d. 
Crown Bars eee Oe ee ee —_ 
Best Bars - 1216 0... — 
MipLanps— 
Gipwh Bite =... 2 SS — 
Marked Bars (Staffs) - 1615 0.. — 
No. 3 Quality 24 RO: Gate. Bx. _ 
No. 4 Quality... ee oe ee _— 
ScoTLanD— 
Crown Bars AES BD: 12 5 0 
Best... - 12215 0 12 15 0 
N.E, Coast— 
Crown Bars a ey Sea 12 6 0| 
Best Bars ob ooet SBR @:... 12 15 0 
Double Best Bars . Sa iss 2 ames 13 5 0} 
NorTHERN IRELAND AND Free State— 
Crown p Bae. fae . # i. —_— 
STEEL. 
*Home. tExport. 
LONDON AND THE SouTH— £ s. d. S's. a. 
Angles - 1010 6.. 10 0 0 
Tees... ae €.. Il 0 0 
Joists 10 10 6.. 10 0 0} 
Channels.. ; 80°86: 6... 10 5 0| 
Rounds, Sin. en up FE10* ©... ll 0 0; 
Pa under 3in. 1117 ‘8f... 1l 0 0 
Flats, under 5in. a Se. Or... ll 0 0; 
Plates, jin. (basis) 9.16 6... 10 2 6 
a fein. .. «= oe 10 7 6 
s din. ... BSB 10 12 6 
oo i ha ice ie BE BOB: 10 17 6 
Un. in. to ond rary 
6 Ib. per sq. ft. (8-G.)... 11 12 6 .. 1t 12 6 
Boiler Plates, jin.... 1 338° O":: 1112 6 
NortH-East Coast— £ s. d. £s.d 
Angles 10 8 O.. 10 0 0 
Tees... Bit @ « ll 0 0 
Joists ES 10 8 0... 10 0 0 
Channels.. ; 10 13 0O.. 10 5 0 
Rounds, Sin. enttup ee as ll 0 0 
we under 3in. 11 15 Of... ll 0 0 
Plates, #in. abies 10 10 6.. 10 2 6 
me fyin. ... 1015 6.. 10 7 6 
*” tin. ... MH. ©. 6... 10 12 6 
* fein. ... ll 5 6.. 10 17 6 
Un. in. to ued ‘in 
6 ib. per sq. ft. (8-G.)... 11 12 6... 11 12 6 
Boiler Plates, jin.... + ere F.. 11 12 6 
MipLanps, AND LEEeps aND DistTRIcT— ,,, 
£ s. d. £.:a. a. 
Angles i MO: B.@ 10 0 0 
Tees... ec, | yee a peers 11 0 0 
Joists oe ee ee 10 0 0 
Channels.. 10 13 0 10 5 0 
Rounds, Sin. iat up ae | oss ll 0 0 
at under 3in. i: 26." BT... ll 0 0 
Flats, 5in. and under ... 11 15 Of... i: 2 3 
Plates, jin. owt 10.33...0..., 10..2.6 
"i fein. .. 38,38, Mii. 10 7 6 
> din. iba BO uw 10 12 6 
as jin. . 1), 82 10 17 6 
Un. jin. to serio ‘inel. 
6 lb. per sq. ft. (8-G.)... 11 12 6 .. 11 12 6 
Boiler Plates, jin.... 1110 6.. it 12° 6 


STEEL (continued). 


*Home. Export. 
€ a..d. £s. d. 
Guascow anv District— 
Angles Fa Mee, goad 10 0 0 
| Tees... ie Gane te! ee ll 0 0 
| Joists 10 8 0.. 10 0 0 
| Channels.. 16. 32..0.. 10 5 0 
Rounds, gin. pi up 12... &. @.,. ll 0 0 
| » under 3in. 11 15 Of. ll 0 0 
| Flats, 5in. and under ... 11 15 Of.. ll 0 0 
Plates, jin. (basis) 10 10 6.. 10 2 6 
a tee 1015 6.. 10 7 6 
| el ge “1 ee 10 12 6 
| a | a er 10 17 6 
Un. jin. to aa “tal. 
| 6 Ib. per sq. mie den dd AS @ < 1112 6 
| Boiler Plates, jin... LE BO xs 11 12 6 
| Sours Wares AREA— =e. 'd. £ a. d. 
| Angles 2.) 10 0 0 
| Tees... oat 2 3. 11 0 0 
| Joists 0..8 .@... 10 0 0 
| Channels.. ; 10 13 0... 10 5 0 
Rounds, Sin. end up er te gene ll 0 0 
Pm under 3in. 11 15 ‘Of.. ll 0 0 
| Flats, 5in. and under ... 11 15 Of.. 11 0 0 
Plates, jin. (basis) 10 13 0... 10 2 6 
| 7 a Mis" v-... 10 7 6 
| picdiakne: ~ x ir = 6. 10 12 6 
| ee fin. ee 10 17 6 
Un. fin. to and ‘ent 
| 6 Ib. per sq. ft. (8-G.)... 11 12 6... ... 1112 6 
IRELAND—¥.0.Q.— BELFaAstT. Rest or IRELAND- 
£ s. d. £s. d. 
Angles 1013 0... 10 15 6 
Tees... aS oie ae 1115 6 
Joists... 10 13 O.. 10 15 6 
| Channels. ska cra Mes kedh 11 0 6 
| Rounds, Sin. end up REAR iD. ae > go 11 15 6 
| ‘oe under 3in. Ca coe 12 2 6 
Plates, jin. (basis) 1015 6... 10 18 0 
<i oe 2 8@:.) ll 3 0 
we “MS Bis ua Ae ee ll 8 0 
fe fein. a+, Se ae Ow +e 12 10 0 
Un. fin. to }in. aa. te a ae 11 12 6 


OTHER STEEL MATERIALS 


Home. Export, f.o.b. 

Sheets... «6 & £s. d. 

“4 en 2G did ee Op IEG. to 14G. 12 10 0| 
14-G. to 20 G., d/d ...14 10 0 15-G.to 20-G. 12 15 0 
21-G. to 24-G., d/d ...14 15 0 21-G.to24-G. 13 0 0 
25-G. and 26-G.,d/d 15 10 0 25and26-G. 1315 0 


| f.o.b. basis. 


lots to 10-cwt., £2 per ton extra. 
Galvanised Corrugated Sheets, basis 
Home. 
4-ton lots and up ... 
2-ton to 4-ton lots 
Under 2 tons ne 
| Bzport: India, £15 15s. aie 
f.0.q.; General, £15 1é5s., f.0.b., 
TIN-PLATES— 


| 
| Tin-plate Bars, d/d Welsh Works, 
BrttetTs—100-ton lots and over, 35 to 100 tons, 5s. extra ; 


Tungsten Metal Powder 
Ferro-Tungsten 


6 p.c. to 8 p.c. 
8 p.c. to 10 p.c. ... 
Max. 2 p.c. carbon 
1 p.c. carbon 
» 0-5 p.c. carbon 
», carbon-free 
Metallic Chromium... 
Ferro Manganese Ucdeel, 76 p.c. 
Silicon, 45 p.c. to 50 p.c. ... 
75 p.c. ne 


” 


” 


” 


” ” 


” ” 


» Vanadium ... 
» Molybdenum i 
Titanium (carbon- free) 
Nickel (per ton) ¥ 





Cobalt 


| 

| t Rounds and Flats tested quality ; cottantel Aa. tans. 
| 

| 


Ferro-Chrome, 4 p.c. to 6 p.c. carbon... 


South Africa, Rhodesia, Nyasaland, £14; Canada, £14 12s. 6d., 
Irish Free State, £14 15s., f.0.q., 4-ton lots. 

| The above home trade sheet prices are for 4-ton lots and over; 

2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton 


24-G.— 
£s. d. 
yee ee 
17 12 6 
18 17 6 
Trish ee State, £17 5s., 
24-G. basis. 


20 by 14 basis, f.o.b., Bristol Channel Ports, 20s. 3d 


£7 5s. 
less 


than 35 tons, 10s. extra. £s.d 

Soft (up to 0-25% C.), untested : er 

” ” tested ... 712 6 

Basic (0-33% to 0-41% C.) wy 2 ae 

» Medium (0-42 to 0-60% C.) 810 0 

Hard (0-61%to 0-85% C.) 900 

* +» (0-88% to 0-99% C.) 910 0 

a » (over 0-99% C.) 10 0 0 

Rails, Heavy, 500-ton lots, f.o.t. 910 0 

» Light, f.o.t.. <p 810 0 
FERRO ALLOYS. 


4/94 per Ib. (nominal) 
4/8 per lb. (nominal) 


Per Ton. Per Unit. 
£2310 0 7/6 
£23 5 0 7/6 
£233 5 0 17/6 
£36 0 0. I1/- 
£38 5 0 1l/- 
£41 0 0 12/- 
10d. per Jb. 

2/5 per Ib. 


£16 15 0 home 

£12 10 Oscale 5/-p.u 
£17 0 Oscale 6/-p.u 
14/- per Ib. 

4/10 per lb, 6/- forward 
9d. per Ib. 

£185 to £190 per ton 
8/6 to 8/9 per Ib. 








NON-FERROUS METALS. 


* Joists, Suaiein Bars : and aay are subject to a rebate of 15s. to home users purchasing only 


(Official Prices, March 8th.) 
Coprer— 
Onabiiti 022°, £43 6 3to#f43 & 9 
Three Months ... £42 12 6to £42 13 9 
Electrolytic so wee eee | £48 10° Oto £49. 0. OO 
Best Selected Ingots, d/d Bir- 
mingham £48 15 0 
Sheets, Hot Rolled £78 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) ... 123d. 123d. 
»  Brazed (basis) 123d. 123d. 
Brass— 
Ingots, 70/30, d/d Birmingham £37 10 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 114d. 114d. 
»  Brazed 13$¢. 134d. 
Trx— 
Cash ... Poe . £215 10 Oto £215 15 0 
Three Months . . £215 0 Oto £215 5 O 
SPeLTER— 
Se ae £13 16 3to £13 17 6 
Three Months . £14 1 Sto £14 2 6 
Leap— 
Cash ... £14 12 6Gto £1413 & 
Three Months ... £14 18 9to £15 0 0 
Aluminium Ingots (British) ... £94 (net) 
FUELS. 
SCOTLAND 
LANARKSHIRE— 

(f.0.b. Grangemouth )}— Export. 
Navigation Unscreened 18/- to 18/6 
Hamilton E!l 18/6 
Splints 18/6 to 19/4 

AYRSHIRE— 
(f.0.b. Ports}—Steam 16/9 
FiresHIRE— 

(f.0.b. Methil or Burntisland)}— 

Prime Steam ... Red 24383 17/6 
| U d Navigati 18/6 
| LorH1ans— 

(f.0.b. Leith}—Hartley Prime.. 17/6 
Secondary Steam ... = 16/9 
ENGLAND 

Sour YorKsHIRE, DonoasteER— 
Steam Hards... 19/— to 20 
Washed Smalls 16/— to 17/- 
NORTHUMBERLAND, NEWC4STLE— 
Blyth Best 19/- 
» Second... ... 17/6 
» Best Small ... 15/6 
Unscreened 17/— to 18/- 
DurHamM— 
Best Gas... . 18/9 
Foundry Coke 27/- to 28/- 
CarpIFrF— SOUTH WALES 
Steam Coals : 
Best Admiralty Large ... 23/6 
Best Seconds lala 23/— to 23/6 
Best Dry Large 23/- to 23/6 
Ordinaries ; 23/- 
Bunker Smalls 16/— to 17/6 
Cargo Smalls ... 15/- to 15/6 
Dry Nuts 27/6 to 28/— 
Foundry Coke 31/- to 42/6 
Furnace Coke 29/- 
Patent Fuel 25/6 
Swansza— 
Anthracite Coals : 
Best Large ... . es 38/— to 41/- 
Machine-made Cobbles. * 41/- to 45/6 
Nuts 40/- to 45/- 
Beans. 4 33/- to 38/6 
Peas MZ. sve 26/- to 30/- 
Rubbly Culm... 15/- to 16/— 

Steam Coals : 

Large Ordinary 22/6 to 24/6 
FUEL OIL. 


Inland consumption : 


Ex Ocean Installation. 
Furnace Oil (0-950 gravity) 
Diesel Oil 





contracts in bulk. 


Exclusive of Government tax of ld. per gallon : 
gallon on oil for road vehicles. 


Per Gallon. 


34d. 
44d. 


and 9d. per 
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e 7. 
French Engineering Notes 
(From our own Correspondent in Paris) 
Trade Unions’ Reactions 

MeetinGs of labour unions continue to show an 
uncompromising opposition amongst the great majority of 
workers to those who were responsible for the fiasco of 
November 30th last. The failure of the political strike 
was due to the refusal of men to stop work in obedience to 
orders from the C.G.T., and to the firm attitude of the 
Government and the employers, who broke down the 
extremist power and left workers to carry on as they desired 
under a rule of law and order. Extremists then endea- 
voured to obtain the reinstatement of men dismissed after 
the abortive strike by their usual illegal methods, and, 
finally, a recourse to arbitration made it clear that 
employers had every right to discharge men involved in 
political strikes and could not be compelled to take them 
on again. This defeat has not prevented extremists from 
pursuing their policy of “‘ colonising”’ unions with the 
object of controlling them, and their work continues to be 
a menace against which the unions are making a 
determined stand. In the Nord, Communist influence has 
always been particularly strong. It is therefore significant 
that the Union of Labour Syndicates in the Nord, which 
includes metallurgical workers and is one of the most 
important syndical groups in the country, has decided that 
Communists shall be excluded from the management and 
councils of that body. The Union had failed to obtain 
from Monsieur Jouhaux, General Secretary of the C.G.T., 
an assurance that foreign political influences in the form 
of Communist “ colonisation’? would be suppressed. 
Long and heated discussions at last week’s meeting 
showed that the movement in favour of giving to syndi- 
calism a purely professional character, without inter- 
vention of political agitators, is gaining ground. At the 
ports, which were under the absolute control of extremists, 
there is reaction against them, and dockers employed in 
discharging colliers at Rouen, who have their own union, 
are so incensed at the attempts of other unions affiliated 
to the C.G.T. to promote trouble that they have decided 
to withdraw from the Confederation. There is the same 
resistance elsewhere to the efforts of extremists to recover 
the ground they lost at the end of November last. They 
make the usual call for action against working more hours 
so long as there are men out of employment, but it has 
been proved time after time that it is impossible to obtain 
from the ranks of unemployed more than a very small 
percentage of skilled or specialised workers. Now that the 
situation of workers has improved with more activity in 
most of the works and factories, and the arbitration 
system has settled down to a satisfactory adjustment of 
disputes, there is no excuse for further agitation. Apbi- 
tration awards convince workers that they lose all advan- 
tages acquired under collective contracts by strikes that 
are not of a purely professional character. 


Pre-apprenticeship 


An inadequate supply of skilled hands that 
becomes more acute with industrial development is calling 
attention to results that may be expected from the system 
of youth “ orientation,” or guidance into particular trades 
or occupations for which a boy leaving school may be 
physically and mentally suited, which was instituted by 
law in May of last year, and will take effect at the end of 
three years when the vast organisation outlined will be 
completed. The law requires that teachers in primary 
schools must provide every boy with a certificate during 
the last year’s schooling, which the boy must take to the 
“ orientation’ centre of the department where he is 
living. This certificate and one from a doctor are supposed 
to supply the Centre with psychological and medical 
information that will enable it to class the boy as fit for 
one or other trades or industries where apprentices are 
needed. As there are eighty-nine departments, in each 
of which there will be a separate organisation, though all 
these Centres will be joined up to the controlling head in 
Paris, it follows that a vast number of officials of all kinds 
will be needed, and it will require the full three years to 
put the system into working order. It is expected that 
between 300,000 and 400,000 of the half million children 
leaving school each year at the age of fourteen will undergo 
this process of selection. There are grave doubts as to 
whether it can give really satisfactory results, apart from 
the exclusion of obviously unsuitable youths for skilled 
trades as well as those who are physically unfit for 
particular occupations. It is also feared that the system 
may accentuate the depletion of labour in rural areas. 
When a boy is recommended by a Centre for a trade he 
will be put to apprenticeship. Nothing practical has been 
done to carry out the scheme to equip schools with work- 
shops with a view to extending the school leaving age for a 
year when boys would be given an opportunity to show 
their bent for particular trades. The idea ap to have 
been abandoned, and it is likely that more will be done on 
the lines of the training schools that are run by professional 
corporations, Chambers of Commerce, municipalities, and 
other bodies. These schools are doing good work with 
limited resources, and it is feared thgt they may be elimi- 
nated by the State, which seeks to make apprenticeship 
of some sort compulsory for all youths, although assurance 
is given that approved private initiative will be accepted 
as part of the new scheme. The only thing certain at 
present is that employers must take on apprentices pro- 
portionate to the number of hands they employ. 


The Creach Lighthouse 


The new optical installation at the Creach light- 
house at Ushant was put into service last week with 
reduced power pending the completion of the power station 
in about a year’s time, when the present 5,000,000 candle- 
power will be raised to 500,000,000. This installation 
was shown at the Paris Exhibition in 1937 and is note- 
worthy for its illuminating power and for providing two 
focal planes with electric lamps at two levels in a manner 
to obtain a characteristic double flash every ten seconds. 
With its present power the light has a range, it is said, 
exceeding 29 nautical miles during conditions usually 
prevailing for one-half of the year, and when the generating 
station is completed the Creach lighthouse will, of course, 
be the most powerful in the world. 





British Patent Specifications 


When an 4 tion is icated from abroad the name and 
address of the communicator are pri: in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton Buildings, Ch y Lane, W.C.2, 
le. each, 

The date first given is the date ta ope gs ; the second date, 
at the end of the abridgment, is date of the acceptance of the 
complete Specification. 








FURNACES 


499,476. September Ist, 1938.—Sroxine Continuous KILNs, 
John Procter and Edward Procter, 93, Halifax Road, 
Nelson, Lancaster. 

In top-fed continuous kilns for firing bricks or other clay 
ware, as at present constructed, fuel is fed, usually by means of 
a scoop, into the kiln chamber through feed holes in the top of 
the heating chamber on to the firing chamber floor, where it 
becomes ignited. In these conditions, particularly when the 
fuel is wet or damp, there is a tendency for the fuel to “ coke ” 
and to burn inefficiently. The speed of travel of the fire is also 
slowed down and the vaporisatien of moisture from the fuel 
detrimentally affects the goods in the kiln. Further, in order 
to obtain adequate firing of the contents of the kiln, it is fre- 
quently necessary to resort to what is known as “ topping up ” 
or firing on the summit of the goods. The present invention 
consists in a method of stoking continuous kilns which provides 
for the fuel to be ignited, or rendered into a condition for speedy 
ignition, before it enters the burning chamber. A is a circular 
plate of metal with an offset upstanding conical boss, 
on the end of which is screwed a long hollow rod B 
furnished at its upper end with a handle. C is a sliding 
gravitation catch witha rectangular hole, strung upon the 
rod B. When it is desired to introduce fuel into the firing 
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chamber of a kiln the usual cover of a feed hole is removed and 
the apparatus is inserted until the plate A is in a position adja- 
cent to the exit of the hole. The apparatus is retained in this 
position by the gravitation catch C engaging the upper edge of 
the feed hole and causing the end walls of its rectangular hole 
to bind against the rod B. The required amount of fuel is then 
fed into the hole, where it is subjected to the heat of the adjoin- 
ing masonry. The gaseous products given off by the fuel are 
drawn by the ordinary draught of the kiln past the clearance 
space around the plate and diffused into the firing chamber, 
where they are ignited. To permit egress of gas which may 
accumulate above the fuel in the feed hole imto the firing 
chamber a short pipe D is screwed into the rod and communicates 
with the passage therethrough. To feed the preheated fuel into 
the firing chamber the catch C is released and the plate A pressed 
downwards to uncover the exit opening of the feed hole. At the 
same time, the apparatus may be twisted around by means of 
the handle so as to assist in breaking up the mass of fuel which 
may have become “ coked ” within the feed hole, the pipe D 
serving to assist in such breaking up. The passage through the 
rod B and the plate provides a spy hole for examination of the 
interior of the firing chamber, even although the feed hole be 
blocked by the plate and fuel.—January 24th, 1939. 


PUMPING AND BLOWING MACHINERY 


499,522. September 30th, 1937.—CENTRIFUGAL PuMPs, James 
Beresford and Son, Ltd., Cato Street Works, in the City of 
Birmingham, 7; and Sidney Arthur Smith, of the com- 

ny’s address. 

This invention has for its object to provide a centrifugal pump 
of the unshrouded impeller type, especially adapted for use in 
supplying pressure fluid to fluid-operated machine tools. It 
consists of a multi-stage centrifugal Leow having sufficient 
‘slip’ to allow the flow of fluid delivered by the pump to be 
momentarily interrupted without injury to the pump or without 
otherwise interfering with its normal action. A multi-stage 
centrifugal pump of any convenient design is adapted to supply 
the operating fluid at the required rate and pressure, but instead 
of aiming at the highest possible efficiency there is purposely 
introduced a certain amount of “slip” into the action of the 
pump. This is effected by arranging suitable clearances between 
the impellers and the adjacent walls of the impeller chambers. 
The width of these clearances is conveniently of the order of 
0-007in. though this figure may be varied considerably to suit 
different requirements. When the pressure fluid delivered by 
the pump is used to operate, say, a slide or other reciprocatory 
part of a machine tool the slide must of necessity come to rest 
at each end of its stroke, and at each instant of reversal the 
supply of fluid to the cylinder and ram associated with the slide 
must be stopped. Hitherto a certain amount of difficulty has 
been experienced in dealing with the pressure fluid conveniently 
at these instants, as the pump must remain in action con- 
tinuously. This invention is designed to overcome the difficulty 
and also make. it possible to simplify the fluid control arrange- 
ments on the machine tools as with this pump the flow can 
be momentarily arrested at. each pectasrnst y by means of any 
simple form of control valve, the interruption in the delivery of 
fluid from the pump being accommodated by the slip. . The use 
of an amount of slip appropriate to the purpose above mentioned 
can be made without undue loss of efficiency and, furthermore, 
the interruptions of flow permitted by the slip in no way impair 
the normal action of the pump, as the discharge is at once 
resumed automatically as soon as the control valve is re-opened. 
—January 25th, 1939. 


METALLURGY 
499,552. March 24th, 1938.—TrEaTMENT oF CopPER, Metal- 





ag vy Bresciana gia Tempini, Brescia, Italy. 
For the purpose of eliminating the oxygen_and the sulphur 





contained in copper it-has already been proposed to have recourse 
to hydrogen, which is brought into contact with the surface of 
the bath in the first phase of the treatment. The hydrogen is 
then eliminated by the aid of a current of deoxidising or inert 
gas introduced into the space above the bath. No attempt has 
previously been made to retain hydrogen in the copper, because 
its presence was considered harmful. The present invention is 
based, on the contrary, on the fact discovered by the present 
applicants that the presence of hydrogen in the copper is, under 
certain conditions, not only not harmful, but is useful and 
permits of obtaining copper which behaves advantageously in 
the operations of welding and in bending and twisting tests. 
The copper is melted in the ordinary manner, whilst the surface 
of the bath is protected against contact with the air. When 
this bath is ready for casting, hydrogen is introduced into the 
mass by a nozzle of refractory material. This nozzle is con- 
nected to a hydrogen container and it is agitated for some time 
in the mass of molten metal, whilst a jet of hydrogen emerges 
from its mouth. This operation may last for some minutes, 
immediately after which casting is carried out. The casting 
should be effected in cooled moulds or chilling devices,in such 
manner that the metal is subjected to rapid cooling. The metal 
cast under the conditions outlined is claimed to be entirely 
deoxidised and the small quantities of hydrogen which remain 
in a state of additions or compounds or even as a solid solution 
are said to impart to the metal characteristics which render it 
particularly appropriate for welding ; on the other hand, owing 
to the fact that no foreign substances are present in the metal, 
such as those normally employed for deoxidation, the metal has 
a high electric conductivity and improved mechanical properties, 
particularly as regards resistance to torsion and bending. The 
deoxidation by means of hydrogen can be carried out advan- 
tageously even after the refining treatment.—January 25th, 
1939. 


MISCELLANEOUS 


498,996. June 14th, 1938.—Fiue Tuses ror STEAM BoILers, 
Anne Jacobus Mathijs August Ridder Van Der Does De 
Bije, of Laan van Meerdervoort No. 181, The Hague, 
Netherlands. 

The object of this invention is to provide a method of con- 
struction of flue tube which combines the capacity to resist 
external pressure with freedom for expansion. Referring to the 
drawing, A A’ represent a pair of flue tube sections having 
flanges at their adjacent ends. These flanges are only con- 
tiguous around a narrow marginal portion where they are made 
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thinner than at the bends. The connection between the flanges 
is therefore sufficiently flexible to allow for expansion and con- 
traction. The edges of the flanges are connected together by « 
continuous annular weld bead B and are encircled by a ring C of 
inverted U section, which may be made in two or more parts 
and connected to the flanges by continuous or interrupted weld 
beads D. The ring C shown is made from rectangular bar iron 
and is bevelled at E E’ so that the welds D are easily accessible. 
This ring can, however, be formed in any other suitable manner. 
—January lith, 1939. 


499,042. July 23rd, 1937.—PeRMANENT MaGNeETs FoR Mac- 
NETOS, Soc. An. Sfruttamento Brevetti Elettromeccanici, of 
Via Porpora 157, Milan, Italy. 

This invention relates to the rotors of magneto generators 
such as are used for supplying the ignition to an internal com- 
bustion engine. The rotor has a permanent magnet in the form 
of a solid steel cylindrical core A. The core is magnetised so 
that the poles are in the vicinity of the end faces. At the ends 
of the core are dises B and C of magnetic material with arms 
projecting at right angles. The arms are of curved section, and 
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when the device is assembled they lie along the periphery of the 
core, but slightly spaced from it for the greater part of their 
length. The arms carried on the disc B are let in between those 
on the disc C, so that in the circumferential direction the north 
and south polarities alternate. In the example shown there are 
four pole arms, two on each disc. These parts are enclosed by a 
casing with apertures around its periphery to expose the outer 
surfaces of the pole arms. The shaft may be connected to the 
engine for the purpose of rotating the magnet.—January 18th, 
1939. 


499,432. December 2lst, 1937.—Coxine ProcessEs, Walter 
Idris Jones, The Clive Arms Hotel, Caerphilly, Glamorgan, 
Wales ; David Clarence Rhys Jones, “‘ Tanyrallt,” Warren 
Drive, Caerphilly, Glamorgan, Wales ; and Powell Duffryn 
Associated Collieries, Ltd., 1, Great Tower Street, London, 
E.C.3. . . 

The invention is concerned only with the production of 
reactive coke by carbonisation at low or medium temperatures 
in a coke oven of the t normally used for high-temperature 
carbonisation. Preferably the coal charge consists of a blend 


comprising essentially a coking coal together with a proportion 
of coke breeze or non-coking coal, such as anthracite or dry 





steam coal, and the proportion of carbonaceous material of low 
bulk density is preferably of the order of 3-8 per cent., reckoned 
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by weight on the coal charge. The process may be illustrated, 
but not limited, by the following example :—85 parts by weight 
of coal possessing coking properties is mixed with 5 parts by 
weight of sawdust. or disintegrated wood and 10 parts by weight 
of coke breeze. The mixture is charged into refractory brick 
metallurgical coke ovens heated to a flue temperature of 600 deg. 
Cent. to 800 deg. Cent. and maintained at this temperature until 
the whole mass is coked. The coke may be discharged with 
ease and possesses the characteristic properties of a normal low- 
temperature coke. The coal used in this example is one possess- 
ing a volatile content of 25 per cent. and a caking index of 30 
as determined by the methods of testing described in the British 
ea hoes Specifications Nos. 735—37 and 705—36.—January 
24th, 1939. 


499,628. June 22nd, 1938.—VaLvE For UsE 1n ConJUNCTION 
witH STEAM OR LIKE Heatine Systems, Cyril Terence 
Delaney, ‘‘ Belmont,” 20, Brondesbury Park, London, 
N.W.6; and Gallay, Ltd., of Edgware Road, Cricklewood, 
London, N.W.2. 

This invention relates to a valve of the thermostatic type for 
use in connection with heating systems wherein air has to be 
evacuated from the system before a satisfactory circulation can 
be obtained. Its object is to provide such a valve which also 
serves to relieve excessive pressure in the system. An air 
release valve is provided by a thermostatic bellows A actuating 
a valve B and causing the valve to rise on to its seating C when 
the air is evacuated from the system through ports D. When 
steam pressure increases a shell F carrying the thermostat A 
and valve mechanism is caused to rise in an outer casing G until 
an auxiliary valve H carried by the valve member B opens and 
allows the steam to pass therethrough from ports I as a result 
of contact between the valve seating J and a stop K. When the 





pressure in the system becomes too great this secondly described 
valve mechanism functions and acts as a safety valve. The 
mechanism operates as @ vacuum relief valve when the pressure 
of the air or steam in the discharge pipe M is greater than the 
pressure of the steam or air in the ports D or I. The valve H 
opens against the pressure of a spring L by reason of the pressure 
on the surface J from the pipe M and remains open until the 
pressure in the discharge pipe M and ports D and I are equalised. 
When the system is not functioning the valve is open, whilst the 
thermostat controlling the valve is so positioned that the steam 
in the system when working can only come into contact with the 
thermostat when all the air in the system has been released 
through the valve and replaced by the steam. The temperature 
of the displaced air and the steam will be very different and the 
thermostat is so arranged that it will close the valve when steam 
comes into contact with it and raises the thermostat to its 
operational temperature. When the steam circulation is inter- 
rupted and the temperature falls the valve will again open.— 
January 26th, 1939. 


499,730." June 28th, 1938.—Liquip-FILLED Exectricat Insvu- 
LatInG Busuines, The British Thomson-Houston Company, 
Ltd., of Crown House, Aldwych, London, W.C.2. 

According to this invention the space above the liquid in 
the expansion chamber of an insulating bushing icates 
freely with a second expansion chamber within the main body 
of the bushing, the second expansion chamber and the 
above the liquid in the first expansion chamber both being filled 
with gas and sealed from the outer air. The bushing is filled 

with an insulating liquid A which extends through a pipe B 

into an expansion chamber C mounted on the outer or upper end 

of the bushing, the liquid partly filling the e ion chamber, 
so as to leave a space D above the upper fice: ar of the liquid. 
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The expansion chamber C is tightly sealed to exclude outside 
air and moisture. The conductor E and tube F are surrounded 
by a second conductive tube G, which is concentrically spaced 
from the tube F to enclose a space H. This space communi- 
cates through a pipe J with the e D above the insulating 
liquid in the expansion chamber é. The spaces D and H are 
filled with any suitable gas which may be dry air, but which is 
preferably some inert gas, such as dry nitrogen. A drain pipe K, 
normally closed by a plug L, may be provided to permit any 
liquid incidentally found in the space H to be withdrawn. The 
object of the invention is to prevent moist air being drawn into 
the bushing when the temperature of the liquid falls.— 
January 27th, 1939. 





Forthcoming Engagements 


Secretaries of Institutions, Societies, dc., desirous of having 
notices of meetings inserted in this col , are requested to note 
that, in order to make sure of its insertion, the y informati 
should reach this office on, or before, the morning of the Monday 
of the week preceding the tings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 
Air Raid Protection Institute 
Tuesday, March 14th.—Royal Soc. of Arts, John Street, Adelphi, 
W.C.2. “Civil Defence: A Protective Habit of Mind,” 
O. Simmonds. 8 p.m. 
Fuel Luncheon Club 
March 16th—Connaught Rooms, Great Queen 
Street, W.C.2. “The Structure of the Coal Industry in 
Various Countries,” Dr. P. O. Rosin, 12.40 p.m. 


Institute of Marine Engineers 

Tuesday, March 14th.—85-88, The Minories, E.C.3. ‘‘ The 
Acid Bessemér Process of Steel Making,” T. Swinden and 
F. B. Cawley. 6 p.m. 

Thursday, March 16th.—Juntor Section: The Polytechnic, 
Chelsea, S.W.3. ‘‘The Development, Uses and Charac- 
teristics of Ferrous Alloys in Marine Constructional and 
Power Engineering,” W. H. Hatfield. 7.30 p.m. 

Friday, March 17th.—85-88, The Minories, E.C.3. 
general meeting. 6 p.m. 

Institute of Metals 

To-day, March 10th.—Suerrictp Locat Sectron.—Applied 
Science Dept..of the University, St. George’s Square, Shef- 
field. ‘*‘ The Tarnishing of Silver and its Prevention,” L. E. 
Price and G. J. Thomas. 7.30 p.m. 

Monday, March 13th.—Scorttisx Locat Section: 39, Elmbank 
Crescent, Glasgow. ‘‘The Casting of Monel and Pure 
Nickel,” F. Hudson. 7.30 p.m. 

Tuesday, March 14th.—N.E. Coast Locat Section: Electrical 
Engineering Theatre, King’s College, Newcastle-upon- 
Tyne. “‘ Die Casting,” G. E. Lewis. 7.30 p.m. 

Institute of Petroleum 

Tuesday, March 14th.—Royal Soc. of Arts, John Street, Adelphi, 
W.C.2. Papers on “ Dangerous Gases in the Petroleum 
and Allied Industries.” 10 a.m. 


Institute of Transport 
Monday, March 13th.—Inst. of Electrical Engineers, Savoy 
Place, Victoria Embankment, W.C.2. “The London 
Passenger Transport Board, 1933-38,” F. Pick. 5.30 p.m. 


Institution of Automobile Engineers 

To-day, March 10th.—Inst. of Civil Engineers, Great George 
Street, Westminster, S.W.1. Joint Meeting of scientific 
societies. Group of papers on ‘‘Comfort in Travel,” 
S. Garcke, Lord Stamp, and Captain E. W. Percival. 
7 p.m. 

Monday, March 13th—Dersy Centre: Rolls Royce Staff 
Canteen, Nightingale Road, Derby. ‘“‘ Tyre Requirements 
for Modern Transport,” C. D. Law. 7.30 p.m. 

Tuesday, March 14th.—Coventry CENTRE: King’s Head Hotel, 
Coventry. ‘‘The Development of the Mono-Sleeve Valve 
for Aero-Engines,” A. H. R. Fedden. 7.30 p.m. 

Wednesday, March \l5th.—LerEeps CENTRE: Metropole Hotel, 
Leeds. ‘Some Considerations Influencing the Design 

7.15 p.m. 














Thursday, 


Annual 


of High-speed Track Vehicles,” H. E. Merritt. 
Institution of Chemical Engineers 
Tuesday, March 14th.—Geological Society’s Rooms, Burlington 
House, Piccadilly, W.1. ‘‘ Problems of Compressors and 
Compressed Gases in Industry,” R. L. Quertier. 6 p.m. 


Institution of Civil Engineers 
To-day, March 10th.—Gtascow Assoc.: 39, Elmbank Crescent, 
asgow. ‘The Storstrom Bridge, Denmark,” G. A. 
Maunsell and J. F. Pain. 7.30 p.m. 

Monday, March 13th.—N. Iretanp Assoc.: Queen’s Uni- 
versity, Belfast. ‘‘ Dugald Clerk and the Gas Engine: 
His Life and Work,” W. A. Tookey. 6.15 p.m. 

Tuesday, March 14th.—S. WatEs Assoc.: Royal Metal Exchange,» 
Swansea. ‘‘ Research of Materials and Engineering 

” Design,” J. 8. Caswell. 6.30 p.m. 

Wednesday, March 15th.—Mancuester Assoc.: Literary and 
Philosophical Soc., 36, George Street, Manchester. ‘‘ The 
Industrial Field of the Civil Engineer,” C. R. Opie. 
6.45 p.m. 

Thursday, March 16th.—YoRKSHTRE Assoc.: 
Leeds. Students’ papers. 7.30 p.m. 
Institution of Electrical Engineers 
To-dau, March 10th.—N.E. Stupents’ Section: Newe House, 
Pilgrim Street, Newcastle-upon-Tyne. ‘‘ Electric Wave 

Filters,” J. R. Boundy. 7 p.m. 

Monday, March 13th.—N.E. CentrE: Newe House, Pilgrim 
Street, Newcastle upon-Tyne. ‘“‘The Design and Opera- 
tion of Hams Hall Power Station,” F. W. Lawton. 6.15 p.m. 


Institution of Gas Engineers 

Tuesday March 14th.—1, Grosvenor Place, 8.W.1. “The 

Deterioration of Coal on Storage,” J. Jamieson. 6 p.m. 
Institution of Mechanical Engineers 

To-day, March 10th.—Storey’s Gate, Westminster, S.W.1. 
“Some Principles of Modern Methods of Water Treatment 
for Steam Raising,” P. Hamer. 6 p.m. E. MipLanps 
Brancu: College of Technology, Leicester. ‘‘ The Trans- 
mission of Power by Fluid Couplings,” H. Sinclair. 6 p.m. 

Monday, March 13th.—N.E. Brancu: Technical College. 
Darlington. ‘‘ The Measurement of the Thickness of Metal 
Wallis from One Surface only by an Electrical Method,” 
B. M. Thornton and W. M. Thornton. 6.30 p.m. 

Thursday, March 16th—Miptanp Brancn: James Watt 
Memorial Inst., Great Charles Street, Birmingham. ‘‘ Some 
of the Aspects and Problems of the Development of High- 
speed Craft and its Machinery,” H. Scott-Paine. 6.30 p.m. 
SovurHerN Branco: Municipal College, Portsmouth. 
“ Air Conditioning and its Applications,” J. E. Foden. 
7 p.m. Western Brancu: Merchant Venturers’ Tech- 
nical College, Unity Street, Bristol. “‘ Sir Charles Parsons 
and Marine Propulsion,” 8. 8. Cook. 7 p.m. 

Friday, March 17th.—Storey’s Gate, Westminster, 8.W.1. 
“The Internal Combustion Engine: The Energy Balance 
Sheet Based on an Analysis of an Indicator Diagram,” 
F. W. Lanchester. 6 p.m, 

Keighley Association of Engineers 

Thursday, March 16th.—Victoria Hotel, Keighley. 
£.8.d. of Finer Quality,” J. D. Scaife. 7.30 p.m. 

Manchester Association of Engineers 

To-dau, March 10th.—Grand Hotel, Aytoun Street, Manchester. 
Dinner and dance. 7 p.m. 

North-East Coast Institution of Engineers and Shipbuilders 


To-day, March 10th.—Mining Institute, Newcastle-upon-Tyne. 
“The Organisation and Equipment of a Shipyard for 
Welding,” W. Scholz. 6 p.m. 


Hotel Metropole, 


“ The 





Wednesday. March 15th.—GrapvuaTEe SEoTION: Bolbec Hall, 
Newcastle-upon-Tyne, ‘‘ A Short Survey of Oil Tankers,”’ 
K. I. Overgaard. 7.15 p.m. 

Thursday, March 16th.—Tres-sip—e Branew: Cleveland 
Scientific and Technical Inst., Corporation Road, Middles- 
brough. ‘ Reheated Reciprocating Marine Engines,” 
H. Hunter, 7.30 p.m. 


Physical Society 
To-day, March 10th.—Imperial College of Science and Tech- 
nology, South Kensington, 8.W.7. Annual general meeting. 
5.15 p.m. 


Royal Institution of Great Britain 
Tuesday, March 14th.—-21, Albemarle Street, W.1, “‘ Chemistry 
of the Solid State,” W. L. Bragg. 5.15 p.m. 
Friday, March 17th.—21, Albemarle Street, W.1. ‘“ New 
Researches in Steel Metallurgy,” W. H. Hatfield. 9 p.m. 


Royal Society of Arts 
Wednesday, March 15th—John Street, Adelphi, W.C.2. 
“Recent Improvements in Agricultural Machinery and 
their Bearing on the Home Production of Food,” 8. J. 


Wright. 8.15 p.m. 


Sheffield Metallurgical Association 
Tuesday, March 14th.—198, West Street, Sheffield. 
Tests,” S. A. Main. 7.30 p.m. 


Societe des Ingenieurs Civils de France 
Tuesday, March 14th.—BritisH Section: Inst. of Mechanical 
Engineers, Storey’s Gate, Westminster, 5.W.l. ‘‘ The 
Emission of Dangerous Gases in Coal Mines, and the 
Problem of their Detection,” F, J. Turquand. 6 p.m. 





“* Tmpact 








CONTRACTS AND ORDERS 
The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





Tue L.N.E.R. has placed a contract with W. Wadsworth 
and Sons, Ltd., of Bolton, for eight electric goods lifts. These 
lifts will be installed on the platforms at King’s Cross to form 
connections with a subway which is being constructed beneath 
the station leading to the new parcels depot. 

THe Davy anp Unirep ENGINEERING Company, Ltd., 
Sheffield, has received an order from John Lysaght, Ltd., 
Newport, Mon., for an 80in. four-high cold rolling mill for steel 
sheet and strip. The company has also secured from the Darling- 
ton Rolling Mills Company, Ltd., an order for a cooling conveyor 
with hot and cold run-outs and auxiliaries to deal with the 
product from a speciality bar mill. 


Tue EnoiutsH Etectric Company, Ltd., Stafford, has 
received from the Electricity Supply Board, Dublin, a contract 
for mechanical and electrical equip t in tion with 





the hydro-electric power development on the River Liffey. 
The contract comprises the a plant at two power 
stations at Pollaphuca and Golden Fall, about 24 miles from 
Dublin, together with the pipe lines, valves, surge tower, &c. 
The power stations will link up with the present hydro-electric 
power station at Ardnacrusha, Limerick, and with the steam 
power station at Pigeon House, Dublin. 








PERSONAL AND BUSINESS ANNOUNCEMENTS 





Wattes Dove Brrumastic, Ltd., Newcastle-on-Tyne, inform 
us that Mr. M. A. H. Dick has been appointed to the board of 
directors. 

Kerra Biacxman, Ltd., informs us that on and after March 
13th, the head offices and London Works of the company will 
be at Mill Mead Road, Tottenham, London, N.17. 

Mr. C. H. Mountrorp, 508, Bromford Lane, Birmingham, 8, 
has been officially appointed as representative for the British 
Isles for the sale of milling, engraving, and tool grinding machines 
made by Friedrich Deckel, of Munich. 

Tne Broapway Encineertnc Company, Ltd., Carlisle 
Road, Hendon, London, N.W.9, has been appointed the 
sele agent for the British Isles for Bardons and Oliver, of 
Cleveland, Ohio, U.S.A., manufacturers of turret lathes. 

Mr. R. C. Giacrns, who returned to London from Malaya a 
few months ago, to take up a position as assistant manager in 
the Government and Railways Department of the General 


Electric Company, Ltd., has now been app ger of 
that Department in succession to the late Mr. W. E. Maddams. 











LAUNCHES AND TRIAL TRIPS 





SrarortTH, motorship; built by Caledon Shipbuilding and 
Engineering Gacheen, kat to the order of the Elder Dempster 
Lines, Ltd.; dimensions, length 388ft., breadth 52ft. 6in., 
depth 33ft. 6in., deadweight 6000 tons. Engines, four-cylinder, 
opposed-piston, cylinders 560 mm. diameter by 2160 mm. stroke. 
Trial trip, February 24th. 

Trs1a, motor tanker; built by Netherland Shipbuilding Com- 
pany, Ltd., to the order of the Royal Shell Group ; dimensions, 
length 500ft., breadth 64ft. 3in., depth 37ft. Engines, ten- 
cylinder, single-acting, four-stroke. Launch, February 25th. 

Daronta, motor tanker; built by R. and W. Hawthorn, 
Leslie and Co., Ltd.. to the order of the lo-Saxon Petroleum 
Company, Ltd.; dimensions, length 482ft., breadth 59ft., depth 
34ft., deadweight 12,000 tons. Engines, eight-cylinder, four- 
stroke, airless injection, cylinders 650 mm. diameter by 1400 mm. 
stroke, Trial trip, February 28th. 

B.P. Spratt, tanker; built by L. Smit and Zoon, to the order 
of the Union Lighterage Company, Ltd.; dimensions, length 
157ft., breadth 32ft., depth 10ft. 3in. Engines, eight-cylinder, 
four-stroke. Trial trip, March Ist. 

Cutos, steamship; built by William Gray and Co., Ltd., to 
the order of 8. G. Livanos; dimensions, length 456ft. 10in., 
breadth 57ft. 8in., depth 37ft. 10in., deadweight 10,000 tons. 
Engines, triple-expansion, cylinders 24in., 40in., and 68in. dia- 
meter by 48in. stroke, pressure 225 lb. per square inch. Trial 
trip, March Ist. 

Horrranoe, motorship ; built by Swan, Hunter and Wigham 
Richardson, Ltd., to the order of the Hopemount Shipping Com- 
pany, Ltd.; dimensions, length 412ft. 3in., breadth 57ft. 3in., 
depth 38ft. Engines, opposed-piston, two-stroke, airless injec- 
tion. Trial trip, March 6th. 
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for consultation with regard to the rates which are 
charged between the representatives of traders and 
those of the railway companies. Like other agree- 
ments, provision is made, in the event of a disagree- 


Central Electricity Board 


THE Central Electricity Board has received from 
the Electricity Commissioners two schemes amending 
respectively the Central England Electricity Scheme, 
1928, and the Mid-East England Electricity Schemes, 
1929 and 1936. An explanatory memorandum pre- 
pared by the Commissioners has been published 
along with each scheme. The Central England 
(Alteration and Extension) Scheme, 1939, provides 
for the de-selection of two existing selected stations, 
namely, the Nechells (temporary) station of the Bir- 
mingham Corporation, and the Smethwick station of 
the Shropshire, Worcestershire, and Staffordshire 
Electric Power Company, and for two new generating 
stations, with first sections comprising an installa- 
tion of not less than 60,000 kW of generating plant 
in each case, to become selected stations if and when 
they are duly authorised. The amending scheme also 
makes provision for certain alterations in respect of 
the main transmission lines and transforming stations 
scheduled in the original scheme. The memorandum 
accompanying the scheme explains that, in the course 
of discussions by the Board with the Corporation and 
power company in connection with the standardisa- 
tion of the frequency employed in their undertakings, 
it had been agreed that the more modern selected 
station of the Corporation at Hams Hall and of the 
power company at Stourport should be extended and 
that the Nechells and Smethwick stations should 
now be de-selected and closed down. With regard to 
the proposed new selected stations, it is stated that 
as the result of a review of the prospective plant 
requirements of the scheme areas, the Board has 
come to the conclusion that, in addition to the exten- 
sions or existing selected stations in the course of 
construction or contemplated, it will be necessary to 
take steps for the establishment of two new stations 
in the area, one in time to meet the estimated demand 
in the year 1943 and the other to meet the anticipated 
subsequent growth in the demand. The Mid-East 
England (Alteration and Extension) Scheme, 1939, 
provides for the addition in the scheme area of two 
new stations with first sections comprising an instal- 
lation of not less than 60,000 kW of generating plant 
in_each case to become selected stations if and when 
they are duly authorised, one in time to meet the esti- 
mated demand in the year 1942 and the other to meet 
the anticipated subsequent growth in the demand. 


Anglo-German Trade Negotiations 


On Monday morning, March 13th, the Federation 
of British Industries delegation left London for 
Germany. As announced in our Journal note of 
February 17th, the party included Mr. Peter F. 
Bennett, President of the Delegation; Sir William 
Larke, Chairman; Lieut.-Colonel Lord Dudley 
Gordon ; Mr. Roger Duncalfe ; Mr. R. G. Glenday ; 
Mr. F. E. Jordon; Mr. G, H. Locock; Mr. A. C. 
Macdiarmid ; Mr. C. F. I. Ramsden; and Mr. V. 
Watlington. Before leaving, the following state- 
ment was made by Mr. Peter Bennett, the President 
of the F.B.I. He said that the F.B.I. delegates were 
meeting their German colleagues of the Reichs- 
gruppe Industrie in Diisseldorf, where it was expected 
that discussions would take place lasting two or three 
days. The party will then proceed to Berlin to attend 
the dinner which will be given by the Reichsgruppe 
Industrie, at which Mr. Oliver Stanley, President of 
the Board of Trade, and Mr. R. 8. Hudson, Parlia- 
mentary Secretary of the Department of Overseas 
Trade, will attend. Mr. Bennett further stated that 
the objects of the meeting in Diisseldorf between the 
F.B.I. and the Reichsgruppe Industrie will be three- 
fold—first, to settle the general principles upon which 
collaboration can best take place between British and 
German industry to their mutual advantage and that 
of world trade ; secondly, to settle upon the list of 
individual industries in the two countries which can 
most usefully start negotiations in the near future ; 
thirdly, to discuss difficulties which may have been 
encountered in the working of agreements between 
British and German industries. It is hoped at the 
conclusion of the discussions to publish an agreed 
statement defining the common aims of the two 
national industrial organisations, and the means by 
which they hope to attain them. If a sound founda- 
tion is thus laid for subsequent discussions between 
individual industries the meetings will have been 
successful. Mr. Bennett believes that this will be 
the case, and that these discussions will form the 
start of a new movement to restore prosperity. The 
concrete results, he points out, must depend on the 
discussions between individual industries. A con- 
siderable number have agreed in principle to negotiate, 
and are preparing the necessary data for negotiations. 
Some industries will actually start negotiations in 
Germany during the visit of the F.B.I. delegates. 
Spectacular or immediate results must not beexpected. 
Industrial agreements cannot be concluded in a few 
days. It will be weeks and in some cases months 


before these agreements, which are often complicated 


important point is the readiness of both sides to nego- 
tiate. It is hoped to prove that this readiness exists 
in full measure on both sides, and that in the coming 
months there will be a continuing and growing stream 
of negotiations between individual industries in the 
two countries. 


The South Yorkshire Gas Grid 


In the course of his chairman’s speech at the one 
hundred and thirty-ninth meeting of the Sheffield and 
District Gas Company, which was held in Sheffield on 
Monday, March 13th, Lieut-Col. Sir Henry Kenyon 
Stephenson referred to the pioneer work of the South 
Yorkshire gas grid, which was operated by the com- 
pany. Mention had recently been made of the West 
Yorkshire gas grid, but he understood that when that 
grid came into operation it would only distribute 
some 25 per cent. of the coke oven gas which was now 
dealt with by the South Yorkshire gas grid. The value 
of the plant at the coke ovens, used to produce the 
gas now distributed in the company’s system, was 
about £3,000,000. The fourteen coke ovens from 
which gas was taken were now connected up to some 
hundred miles of high-pressure gas mains, which 
ranged in diameter from 24in. to 8in. More than 
3,000,000 tons of coal were used per annum, and work 
was found for between 8000 and 9000 miners. The 
estimated quantity of residuals which were obtained 
annually in the course of the production of the gas 
sent into the grid was 2,000,000 tons of coke, 
31,000,000 gallons of tar, about 90,000,000 lb. of 
ammonium sulphate, and 10,000,000 gallons of motor 
spirit. Direct employment was given to more than 
1200 men at the coke ovens. During the past year 
two further coking plants at Dinnington and at 
Mitchell Main had been added to the grid, and in 
order to deal with the company’s southern supply 
area a set of gas purifiers with a designed output of 
3,000,000 cubic feet per day had been installed at 
the company’s Effingham Street works. High tribute 
was paid by the meeting to Mr. Ralph Halkett, the 
general manager and secretary of the Sheffield and 
District Gas Company. At an extraordinary meeting 
which followed the ordinary stockholders’ meeting, 
approval was given to a proposal to increase the 
capital of the company by £500,000, and to apply to 
the Board of Trade for a special order authorising the 
purchase of the undertaking of the Eckington and 
Mosborough Gas Company, Ltd., and the amalgam- 
ation of the Baslow undertaking. 


Hackney Power Station Extension 


On Saturday, March llth, the extension to the 
Hackney power station at Millfields, Clapton, was 
formally opened by Mr. Herbert Morrison, who is a 
former Mayor of the Borough. In the Hackney Town 
Hall Mr. Morrison pressed a switch and the new 
30,000-kW turbo-alternator—described elsewhere in 
this issue—was set in operation. We may recall that 
public supply of electricity was made available in 
Hackney in 1901. The original plant capacity was 
only 1800 kW, but the station has increased in size 
and output, and the plant at present installed, 
including the new turbo-alternator, has now a total 
output of 91,000 kW. The generating station was 
designated a “‘ selected station ’’ under the provisions 
of the Electricity (Supply) Act of 1926, and in 1934 
it began to operate under the Central Electricity 
Board. Since that time the Hackney station has held 
an honoured position in the records of the Board, and 
its thermal efficiency has been the highest or the second 
highest of all the power stations in the country 
generating between 100 million and 200 million units 
per annum. Mr. Morrison said that in Hackney there 
was no division of opinion as to the wisdom of a 
municipally owned and managed electricity under- 
taking. Progress had been recorded in the supply of 
current for power, lighting, and domestic uses, and 
the average revenue per unit sold had shown approxi- 
mately a reduction of 30 per cent. between the years 
1933 and 1938. That fact, he said, revealed the efforts 
of the Hackney undertaking to give those in the area 
of supply a cheap and abundant electricity supply for 
which Parliament had repeatedly called. 


Rail and Road Transport 


WE are able to record a further important step in 
the discussions which are taking place between rail- 
way and road transport with regard to the demand on 
the part of the railways for a “square deal.” As 
recorded in these columns, discussions have been 
taking place between the representatives of the 
railways and the Traders’ Co-ordinating Committee, 
and the agreement between these two bodies which has 
been reached has been ratified by the Grand Council 
of the F.B.I. A joint memorandum is to be sub- 
mitted to the Transport Advisory Committee, and 
it is felt that this step will simplify greatly the work 
of the Transport Advisory Council. The agreement, 
we are given to understand, is generally on the lines 


ment, for reference to a Tribunal. The special com- 
mittee of the Transport Advisory Council engaged 
upon the demand of the railway companies for a 
“square deal” is now considering its report, and 
several meetings have been held during the present 
week. There seems every likelihood that the two. 
forms of transport will each do their best to carry out 
to the full the provisions of the road-rai] agreement. 
It has been agreed by the road interests to set up a 
central committee on which road transport interests 
and trader interests will be represented. In a recent 
statement Lord Stamp made it quite clear that, 
although the understanding reached with the road 
transport interests does not become operative until 
the new legislation has been passed, the railways 
would be prepared on such questions as objecting to 
licences to discuss any points of difference on a 
friendly basis, the object being to reduce differences 
of opinion and help to obviate difficulties. A Central 
Consultative Committee has been formed to arrange 
measures of co-ordination and to deal with difficult 
points, and the railway companies have nominated 
members of this Committee. The road interests are 
now considering nominations to it. 


British Shipping in the Orient 


On Saturday, March 11th, there was published by 
the Imperial Shipping Committee a comprehensive 
survey of British Shipping in the Orient. The Com- 
mittee, we may recall, was entrusted with the task of 
inquiring into the position of British shipping in the 
Middle Eastern and Far Eastern waters, in view of the 
changing conditions of sea-borne trade in these areas, 
and the effect of the increasing competition of vessels 
sailing under foreign flags with British shipping. The 
Committee has been engaged on its work for the past 
two years, and in the first part of its report it outlines 
the general position with regard to British trade and 
shipping in the Orient, basing its survey mainly on 
the 1936 position. The increased competition of sub- 
sidised German and Italian shipping lines is com- 
mented upon, especially in the Far Eastern and 
the China trade, but more important, the survey 
points out, is the competition which is being offered 
by the ships of the ever-increasing Japanese 
mercantile marine. The trade to and from Japan is 
rapidly increasing, owing largely to the special 
measures for the support of Japanese shipping. It is 
stated that the major part of Japanese ocean-going 
shipping and also the Japanese overseas trade is 
under the financial control of a few great houses, 
which have interests in banking, merchanting, and 
manufacturing, and in shipbuilding yards, and other 
firms and industries ancillary to shipping. As a 
result, it is possible to bring powerful commercial 
and financial support to the aid of Japanese ship- 
owners who are in competition with the foreigner. 
The Committee suggests that if the British Common- 
wealth is to hold its own in competition with the 
Japanese, it may be necessary to develop some new 
form of organisation, appointed by the Governments 
concerned, and specially charged to watch over 
British shipping in the Middle and Far Eastern waters. 
The problem, the Committee states, is an urgent one, 
and is of sufficient importance to merit early and 
serious consideration by the Governments of the 
British Empire. 


The Northmet Power Company 


In the regretted absence through illness of Lord 
Ashfield, Sir James Devonshire, the deputy chairman, 
presided at the general meeting of the North Metro- 
politan Electric Power Supply Company, which was 
held in London on Tuesday, March 14th. Referring 
to the growth of the undertaking during the last ten 
years, Sir James said that the increase in the genera- 
tion figures for the period 1928-38 was 315 per cent., 
compared with 155 per cent. for the whole of the 
industry. The expansion which had taken place 
had, he said, involved a continuous expenditure of 
capital moneys, in order to meet the public demands. 
The installation of new equipment to raise still further 
the capacity of the company’s generating stations 
was shortly to take place. In accordance with the 
directions of the Central Electricity Board, and with 
the consent of the Electricity Commissioners, further 
extensions to the generating stations at Brimsdown 
and Willesden were to be carried out. At Brimsdown 
the third section of the “B” station will be con- 
structed, and will contain 60,000-kW of generating 
plant of a type similar to that installed in the “A” 
station, the reconstruction of which has just been 
completed. The estimated cost of this new extension 
is £930,000. The Willesden station is also to be recon- 
structed at a cost of approximately £1,250,000. The 
greater part of the existing generating plant, which is 
nearing the end of its working life, will be replaced 








legal documents, come to the point of signature. The 


of those with other interests, and it makes provision 





by two new units of 32,000 kW each. 
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Safety in Coal Mines 


By Sir RICHARD REDMAYNE, K.C.B. 


OAL-MINING is, after agriculture, the most 

' important .industry in Great Britain. Coal is 
our chief exportable commodity and in the getting 
and distribution of coal more persons are employed 
than in any other of our industries. But, un- 
fortunately, coal mining is one of the most danger- 
ous of occupations. If by a coal miner we mean the 
coal getter—that is, the man who actually works 
at the coal face—then that vocation is not so 
fraught with danger as that, for instance, of a 
railway shunter or platelayer, and some other few 
callings, as the Registrar-General’s figures of 
highest and lowest mortality show, but if we class 
together all those persons who work in and about 
mines—coal and metalliferous—then the calling 
of the miner is the most dangerous. 

The interference in mining by the legislature was 
first instituted as long ago as the year 1815, after 
a great colliery inundation near Newcastle-upon- 
Tyne, but the first Commission set up to inquire 
into mining conditions was that appointed in 1840, 
and extended in the following year, and the first 
Act of Parliament bearing directly on the con- 
ditions of health and safety in British coal mines 
was enacted in 1842 as a result of the findings of 
this Commission. 

Reliable statistics as to the death-rate from 
accidents in mines in those early years do not 
exist, but, in view of the conditions then pre- 
valent at coal mines, the death-rate must have been 
considerable. Reliable figures are available, how- 
ever, as from the year 1855, which show that the 
average death-rate from accidents for the five 
years commencing 1855 was 3-83 per 1000 persons 
employed. In the period 1873-1882 it had fallen 
to 2-24, and in that of 1913-21 to 1-15, since 
when there has been little improvement, for over 
the period 1927-31 the rate was 1-06 and over 
1932-36,! 1-11 per 1000. 

The question which naturally suggests itself to 
one’s mind is whether the irreducible minimum has 
been reached. I do not think it has.* 

How far the steady improvement that was main- 
tained up to 1913, not only in Great Britain but in 
other countries, has been due to scientific dis- 
covery, invention, and the application of these to 
mining processes, as well as to the advancement in 
the education of the management and workmen, or 
how far to the institution and enforcement of 
regulations, must remain the subject of conjecture, 
but itis more than probable that legislative enact- 
ment has acted as a spur in the devising and appli- 
cation of safety appliances for mining as well as 
of improvement in mining conditions generally. 

It is well that with the growth and change 
inherent to the technique and control of coal 
mining that stock should periodically be taken of 
the position, for certainly conditions have altered 
considerably since the Commission on health and 
safety of 1906-11 issued their final report, the 
outcome of which report was the Coal Mines Act 
of 1911—the “‘‘ Miners’ Charter,” as it is some- 
times designated. The changes since then are 
those chiefly of organisation and equipment. The 
tendency of recent years has not only been towards 
the agglomeration of units of production*—an 
impulse towards which was given by the finding 
of the Sankey (1919) and the Samuel (1925) Com- 
missions—but an increase in the productive capa- 
city of the units themselves. In point of equip- 
ment, too, there has been considerable develop- 
ment in design as well as great expansion in use,* 
e.g., in the wider application of electricity as a 
motive power at collieries and the great develop- 
ment in the mechanisation at the coal face. These 
facts, coupled with the more or less stationary 
averages in the death from accident rates, amply 
warranted the setting up of another Royal Com- 





1 The figures are slightly higher than those of Belgium and 
Poland, but somewhat lower than those of France and Germany ; 
the rate for the United States of America is 3-55 (1933-1935). 

2 The annual reports of the Divisional Inspectors of Mines 
show that a large number of the accidents. which have occurred 
in their districts are avoidable. Probably fully 70 per cent. 
of those occasioned by “ falls of ground” could have been 
avoided, while from other accidents the percentage of fatalities 
is over 40. The personal factor is a most important element in 
the occurrence of accidents. Of fatal accidents.occurring in 
coal mines during 1921, according to the “‘ Report (December, 
1922) of the Medical Research Countil,’’ 33 per cent. were found 
to be preventable by the action of the individual. 

3 Thus, whereas in 1915, 72 per cent. of the output was pro- 
duced from 222 concerns (in the report the term “ owners ” 


is used erroneously), in 1935 the same percentage was produced 
from 109 concerns. 

4 Before the Great War the horse-power in use at collieries 
was less than 24 H.P. per person employed at the Mines. 
1930 it had risen to 44 H.P. 


In 





mission in December, 1935, to inquire into and 
report on the position generally. This Commis- 
sion issued its report last December—a docu- 
ment, which, in 520 pages, covers the whole ground 
of safety and health conditions in our coal mines. 

The exigencies of space preclude more than a 
passing reference to other than the more moment- 
ous of the proposals put forward by the Com- 
mission. The historical part may be left to the 
interested inquirer to peruse for himself, and very 
instructive reading he will find it, being well and 
accurately compiled. As to the procedure adopted 
by the Commission in arriving at the facts of the 
situation, besides the hearing of evidence, it might, 
with advantage, have taken a leaf out of the book 
of the previous Commission (1906-11), and have 
carried out some at any rate of the detailed investi- 
gational work through the medium of one or more 
specialised committees of experts.5 

Turning to some of the major recommendations 
of the Commission— 

While the Commissioners are of the opinion 
that after the lapse of twenty-seven years the 
time has arrived for the revision of the Act of 
1911, they think it should be confined to what they 
term “matters of principle,” other matters to 
be dealt with by General Regulations under the 
revised Act. As Mr. Forster Brown points out 
in his “Memorandum of Reservation”: “The 
number of rules and regulations already in existence 


. se « . 4 
is very great; even divisional inspectors cannot 


remember them,” and the number will be greatly 
increased if the recommendations of the Com- 
mission are carried into effect. Indeed, it is 
conceivable that they may be so numerous and 
so detailed in character as to so stultify initiative 
in the management of the mine as to become 
more of a danger than a safeguard. It is difficult 
to draw the line; but speaking generally, regula- 
tions should be based on a principle, be as com- 
prehensive as possible with an avoidance of 
minutiz. In fact, it would be well to consider 
the revision of the existing general regulations 
and orders when the modification of the Act 
itself is under consideration with a view to their 
reduction where possible by a process of com- 
pounding. In saying this one would make an 
exception in favour of the electricity regulations 
to which reference is made later on. 


ADMINISTRATION 


Perhaps the most drastic of the proposals 
advanced by the Commission are those relating 
to administration, one of which is the restoration 
to the office of Chief Inspector of Mines of some 
of its apparently lost prestige. 

Prior to its establishment, under the Mining 
Industry Act of 1920, as a separate department, 
the administration of those Acts of Parliament 
relating to health and safety in mines was vested 
in the Home Office, the Chief Inspector of Mines 
being the head of the Mining Section, with direct 
access to the Home Secretary. Under the present 
régime the office of the Chief Inspector has been 
shorn somewhat of its importance and authority. 
The Commission recommend what is largely a 
return—more or less—to the old order of things, 
maintaining that the administrative head of 
the Health and Safety Division of the Mines 
Department should be directly responsible to the 
Secretary of Mines on all questions relating to the 
safety and health of mine workers. This is all 
to the good and must make for efficiency, but 
some of us would go further and like to see the 
work of the administrative head and the Chief 
Inspector of Mines vested in one and the same 
person. 

It is suggested, too, that there should be at the 
headquarters of the mines inspectorate ‘at the 
immediate disposal of the Chief Inspector” an 
increase of staff, particularly of the specialist 
staff, in which connection the appointment is 
proposed of an Inspector of Mechanical Engineering 
—an appointment warranted by the great expan- 
sion in recent years in the application of labour- 
aiding appliances to coal mining. 

Another good suggestion is the proposal to 





5 The 1906-11 Commission appointed a committee of three 
experts not members of the Commission to visit British and 
Continental coal mines and report to the Commission on safety 
measures for the prevention of accidents in shafts, underground 
haulage, and from falls of roof and sides, which report was 
issued as a separate volume with the final report of the Com- 
mission. 


increase the mines inspectorate in the coalfields, 
which is to be achieved by the creation of two 
grades instead of one grade of Senior Inspector. 
It may be explained that, under existing condi- 
tions, there are in all four grades of Inspectors, 
namely, Divisional, Senior, Junior, and Sub- 
Inspector—or, as the latter are sometimes termed 
“Working-men Inspectors.” It is proposed to 
abolish the two last-named classes, the second 
grade of Senior Inspector, or Assistant Inspectors, 
as they will be named, constituting one common 
grade of entry. At present the coalfields are 
divided into areas, or divisions, under a Divisional 
Inspector with a staff of Senior, Junior, and Sub- 
Inspectors under him. It is now proposed to 
increase the number of inspection districts to 
twenty-four, collected into six groups, each group 
being in charge of a Group Inspector. The more 
important districts would be in charge of the 
higher grade Senior Inspector with two of the 
second grade Senior (Assistant) Inspectors as his 
chief assistants. 

The redivision impresses one as making for 
efficiency, and it is to be hoped that the results 
aimed at will be achieved by more actual inspec- 
tion of the mines and more rapid advancement in 
the inspectorate itself. Certainly the status and 
responsibilities of the several grades will be 
enhanced—a very desirable end—putting them on 
an equality of position with those engaged in the 
management of the mines, with whom they have 
to deal. There has always, too, been a difficulty 
in the retention in the service of the best 
men, owing to the higher remuneration offer- 
ing for general managers and agents of large 
colliery concerns. 

These proposals will certainly be welcomed by 
the inspectorate, and will commend themselves 
to the mining public. In regard, however, to the 
proposed method of recruitment, it is probable 
that the great majority of mining engineers will 
be in agreement with Mr. Forster Brown’s reserva- ~ 
tion in which he disagrees with his colleagues to 
the effect that, seeing the highest qualifications 
are desired in candidates for the inspectorate, it 
should be required of them that they have had 
personal responsibility in the supervision of the 
kind of work which they will be called upon 
to criticise and to advise; consequently, they 
should have had practical experience of mine 
management. One would have thought this was 
self-evident, forexperience in some other responsible 
capacity underground inferior to that of actual 
management, although requiring regular attend- 
ance underground, does not meet the case. The 
Commission would seem to have got themselves 
into this difficulty in doing away with the sub- 
inspector class. 


Mintnc EXAMINATIONS 


Radical changes are proposed by the Commis- 
sion in respect of the Board for Mining Examina- 
tions.® 

The constitution of the Board, as laid down by 
the 1911 Act, consists of :— 


(1) Six representatives of the owners, agents 
or managers or mining engineers. 

(2) Six representatives of workmen employed 
in mines. 

(3) The Chief Inspector of Mines and two 
Divisional Inspectors. 

(4) Two persons “eminent in mining and 
scientific knowledge.” 


That is to say, seventeen persons in all, much of 
the work of the Board being carried on by 
Committees constituted of its members. 

The proposed revision is to take the form of a 
reduction to seven members at most, who are to be 
persons “ with administrative and educational, as 
well as mining experience.” ‘‘ Representative 
Executive Committees” are to be established 
“responsible for the more detailed work of con- 
ducting the various examinations,” and there is 
to be a scheme of rotational retirement in respect 
of both the Board and the Executive Committee, 
as also of the Central Examiners. 

The Board, service on which, as at present, is 
voluntarily rendered, has, for twenty-six years, 
functioned well and smoothly, possessing the con- 
fidence of the industry, and inasmuch as only two 
of its original members are still serving thereon, a 
scheme of rotational retirement would seem to be 
hardly necessary, and as things are the Chairman 





® It is incorrectly stated in the report of the Commission 
(page 95) that “‘ until recently some of the original members 
were still serving on it.”” The present writer (Chairman) and 
Colonel Lewis (Vice-Chairman) are original members of the 





Board andjare still serving. 
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and two Vice-Chairmen are subject to annual 
election, as are the Committees also. 


VENTILATION 


The ventilation of British coal mines is, in 
general, extraordinarily good, but some of the best 
ventilated mines are those most subject to the 
emission of firedamp (the inflammable marsh 
gas or light carburetted hydrogen which exists 
in most coal seams), as to which there is great 
variation as between districts, or even as between 
collieries in the same district. For instance, in 
the Forest of Dean coalfield firedamp is unknown, 
and seldom occurs in the Somersetshire coalfield, 
and in some other districts also, owing to the fact 
that this gas has either been drained off in the 
progress of the ages or was not generated during 
the formation of the coal. On the other hand, it 
exists in the interstices of some other coal seams 
at a considerable pressure. 

Under the Act (1911), at present in force, a 
standard of ventilation in respect of inflammable 
gas exists which is to the effect that the air, up to 
a distance of 100 yards from the first working place 
at the working face at which the air enters, shall be 
kept normally free from inflammable gas, ‘‘ norm- 
ally free’ being defined as not more than one- 
quarter of 1 per cent. of inflammable gas in the 
general body of the air, as determined by six 
samples taken at intervals of not less than a fort- 
night by the Mines Inspector.’ 

Tt is now suggested that a still closer watch 
than at present exists should be kept on the ventila- 
tion by carrying out more systematic sampling 
and the institution of an additional standard, for 
as there is at present a standard in respect of the 
intake or fresh air entering the working face, so 
there should be one for the air after it has swept 
the face of a ventilating district. The proposed 
standard, being in respect of the inflammable gas 
content at the return end of the district—at the 
spot which the air current reaches after having 
passed through all the working places, and is 
therefore most charged with gas—must not 
exceed 14 per cent., a result the attainment of 
which should not impose any undue hardship on 
the management of any properly ventilated colliery, 
even in the case of the most gassy (fiery) mine. 

At the present time a workman is prohibited 
from remaining in his working place if the per- 
centage of inflammable gas in the general body 
of the air in that place is 2} per cent. or upwards, 
and in the case of a mine in which naked lights 
are permitted, 1} per cent. It is now proposed 
that the figure be reduced to 2 per cent. in safety 
lamp mines, and in the case of naked light mines 
men should not be permitted to remain at work 
if any gas can be found with the flame of a safety 
lamp in the ventilating district in which they are 
to work or pass. 

Mr. Forster Brown is not in agreement with 
the 2 per cent. standard of withdrawal. He is 
of the opinion that it should remain as at present. 
He believes that the lowering of the standard of 
withdrawal would not contribute to increased 
safety, but that, “if carried into effect, it would 
tend to increase accidents in mines instead of 
reducing them.” But after a careful consideration 
of his argument one is forced to the conclusion 
that he has not made out his case against the 
proposed reduction. 

In cases of dispute between the management 
and the inspectorate in regard to the quantity 
of gas in the return air, as well as in respect to a 
number of other matters, though the decision 
of the Secretary for Mines is final, he may, should 
he deem it well to do so, consult what is termed 
the “local tribunal.” The local tribunal is in 
the nature of an innovation. It is to consist of 
persons of standing and repute who are or have 
been “recently engaged in the industry, hold first 
class certificates of competency, have experience 
in the management of mines, and possess local 
knowledge and experience of the conditions in 
the area.” There is to be a panel of such persons 
in each area appointed by the Secretary for Mines, 
and whenever a dispute is to be heard the panel 
in the area in which it occurs is te nominate from 
among its number three persons to form a tribunal, 
the tribunal chosing one of its number to be 
chairman. 

This is a most welcome innovation and should, 
if carried into effect, not only provide for the 
adjudication by those best informed in regard to 
the technicalities of the case to be heard and, 
hence, best able to arrive at a wise and proper 





7 The most explosive mixture of marsh gas and air is that 
in which the former is present to the extent of 10-6 per cent. 
Below 4 per cent. and above 19 per cent. the mixture ceases 
to be explosive. 





decision thereon, but should exercise a distinctly 
educational influence in each mining district. 
It has been said that the poacher makes the best 
gamekeeper—not that one would liken a colliery 
manager to a poacher in the sense of breaking the 
law, for in the opinion of the writer of this article, 
and he speaks after fifty-five years’ experience in 
coal mining, there is no body of men with a higher 
sense of duty or more desirous of carrying on a 
great industry with safety and economy than the 
generality of colliery managers. 


LIGHTING 


Support of workings, haulage and travelling 
roads, explosions and fires, and causes of other 
accidents, surface conditions, safety organisation, 
and training and research, are among some of the 
other subjects dealt with in this voluminous and 
exhaustive report. 

Falls of roof and side account for a larger pro- 
portion of accidents in the mine than any other 
cause,® and the majority of this class of accidents 
occurring, as they do, at or near to the working 
face, the better illumination thereof would have a 
beneficial effect in this respect. The illuminating 
power of the old forms of safety lamps varied from 
0-3 to 0-5 of a standard candle, oil safety lamps 
of 3-8 to 4 candle-power are now obtainable, 
and a lamp with a maximum candle-power of 
as high as 10 has been constructed recently. 
Such lamps are, however, liable to become too hot, 
but electric safety lamps are now constructed which 
give a light of over 6 candle-power, which, of 
course, are quite cool. Much may be anticipated 
to result from the better lighting available. To 
better lighting and the other remedies the Com- 
mission directs attention; but, again, one must 
assert that the most important factor in the situa- 
tion is the individual factor as making for immunity 
of this kind of accident, and more is to be hoped 
from the “ safety first campaign ”’ as educating the 
persons chiefly concerned—the workmen—in the 
exercise of their common sense and in taking the 
necessary and obvious precautions against danger 
than from any other agency. 

Referring to underground haulage, the Com- 
mission rightly point to “the absence of any 
improvement in haulage accident rates over a long 
period,” as calling for fundamental remedies, the 
chief of which is “ an improvement in the physical 
and material conditions under which haulage 
operations are carried on.”” What the writer has 
remarked above regarding accidents from falls of 
ground is equally applicable to haulage accidents, 
namely, the advisability of training the individual 
to be on the alert against accident. 


ELECTRICITY IN MINES 


The existing electricity regulations for mines 
were drawn up by a Departmental Committee 
twenty-nine years ago,® and it is good to note the 
Commission’s statement that since 1919*° the under- 





ground fatalities due to the use of electricity have 
exhibited no increase, notwithstanding the great 
expansion in its application. The Commission 
suggest that the examination of these regulations 
(they were, they say, outside the terms of refer- 
ence of the Commission, but they would appear 
to be in error in so thinking), ‘‘ could be better 
undertaken by a small Committee of Electrical 
Engineers” than by the Commission itself. 
Personally, one cannot see that such a re-examina- 
tion is either necessary or warranted by the 
evidence submitted to the Commission nor by any 
developments in electrical invention or applica- 
tion since the date of the regulations. It is.to be 
hoped that such a re-examination, if carried out, 
will not result in a diminution in the stringency of 
these very important regulations. 


SHot Frrine 


In their consideration of the subject of shot firing 
one is glad that the Commission find that though 
“ during the last twenty-five years covered by the 
last three periods," the estimated number of shots 
fired has increased by nearly 12 per cent.... 
There has been no corresponding increase in the 
number of explosions attributed to shot firing, but 
rather a tendency in the opposite direction,” 
though this has been accompanied by an increase 
in the average number of casualties per explosion. 
They recommend that “ blasting appliances which 
are safer than explosives should be relieved to the 
fullest extent consistent with safety from any 
statutory provisions which tend to discourage their 
use.” 

CONCLUSION 


Perhaps enough has been said, without reference 
to the many other matters dealt with in the report, 
to show how well the ground—a very extensive 
ground—has been covered by the Commission. 
Their report is a document which deserves to be 
carefully studied, as undoubtedly it will be, by all 
those interested in the great coal-mining industry, 
for it is a thoughtful and illuminating document. 
It cannot fail to exert a beneficial influence towards 
the attainment of greater safety in mines. 
Possibly not the least of its services will be its 
educational value. Either in its present form or 
in that of an agreed précis, if placed in the work- 
men’s institute of every mining village, the report 
would be available for study by the miners, and it 
might with advantage be made the subject of 
debate at evening classes under the presidency of 
the manager or under-manager of the local colliery, 
the manager discussing with his under-officials, 
the deputies (or firemen) in particular, the matters 
treated of in the report. For long experience in 
mining has impressed upon the writer that a greater 
measure of safety can be achieved by education 
rather than by regulation, by the creation amongst 
the officials and workers of the safety first spirit, so 
that they carry out their duties and work with 
deliberation, circumspection, and without hurry. 








A History of Rotary 


Engines and Pumps 
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(Continued from page 302, March 10th) 


CRESCENT MACHINES 


IKE the ‘“ Excentric” machines, just dealt 

with, ‘‘ Crescent” rotaries also constitute a 
special case of the rotary piston design. The 
“piston ” is now (Fig. 59a) situated on the cylinder. 
It is shown cross-hatched in the drawing and 
inserted in an imaginary cylinder concentric with 
the rotor, and it consists of a crescent covering the 
whole of the cylinder walls. This conception of 
the machine may appear to some to be far-fetched. 
But that it is truthful is demonstrated by the fact 
that machines of this fype can in practice deliver 
as pumps or compressors a volume per revolution 
substantially greater than the swept volume 
of the cylinder and very nearly equal to the 
volume of the annulus between the rotor and 





8 Thus, for example, of the 2-46 persons killed or seriously 
injured underground per 100,000 man-shifts workers in 1932, 
1-22 were due to falls of ground, 0-12 to explosions, 0-05 to 
accidents in shafts, 0-67 to underground haulage, and 0-40 to 
miscellaneous causes. 


® This Committee consisted of the Chief Inspector of Mines, 
the Electrical Inspector of Mines, and a prominent electrical 
engineer, Mr. C. H. Merz. 


10 Separate figures for electrical accidents first became avail- 
able in 1919. 








the imaginary cylinder shown in the drawing. 

Only three forms of blade were at all commonly 
employed during the nineteenth century in crescent 
machines—sliding in the rotor; hinged to the 
rotor ; or hinged on the centre line of the cylinder 
and hinged and sliding in the rotor. Others corre- 
sponding to the varieties available in “ cranked 
excentric ’’ machines are possible and can be 
obtained by fitting a “ ring ” to revolve within and 
against the cylinder. Only one blade is used, and 
it can be hinged to the “ring ” and slide in the 
rotor, or be hinged to the rotor and slide in the 
ring, or be hinged and able to slide in the ring and 
firmly fixed radially to the rotor. These latter 
constructions reveal that the “ crescent ” machine 
is just as much a piston crank and connecting-rod 
mechanism as the “ excentric.” The ring corre- 
sponds to the big end, the sliding joint to the piston 
and cylinder, the hinge to the small end, and the 
blade itself to the connecting-rod. 

The “crescent” machine has differing characteris- 
tics according to whether it has a single or many 
blades. With a single blade, as illustrated in Fig. 59a, 
it has a characteristic much like that of the excentric 





1 Namely, 1911-20, 1921-30. and 1931-35, 
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machine. Regarded as a pump, delivery varies 
throughout a revolution from zero to a maximum 
and back to zero again, and the quantity delivered 
per revolution is theoretically equal to the volume 
of the chamber. But this machine has much 
more valuable qualities when provided with 
numerous blades. It derives them from the fact 
that the “piston” is mounted on the cylinder 
together with the ports. An absolutely constant 
delivery characteristic is not quite obtainable 
because the ports have to be formed in the faces 
of the “ piston ” and cannot be placed at each side 
of it. Delivery becomes more constant in pro- 
portion as the lips of the ports are brought closer 
to the point A on the casing, where the thickness 
of the imaginary piston peters out to nothing. But 
the closer these ports are brought together the 


/maginary Cylinder Wall 






/maginary ‘‘Piston” 


Point “A” 
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Fic. 59—‘* CRESCENT ’’ 


greater must be the number of blades on the rotor 
so that one at least shall always be interposed 
between them. In order to prevent fluid being 
trapped in the spaces between the blades, the ports 
must, in addition, be extended as far round the 
cylinder as the point of contact between the 
cylinder and the rotor. Then, as will be seen from 
Fig. 596, as the rotor turns fluid is being constantly 
squeezed out of all those chambers which are in com- 
munication with the delivery port, and variation of 
delivery is only introduced by the change in the pro- 
_ truded length ofthe blade travelling between suction 
‘and delivery ports. The lip of the delivery port 
should be placed in such a position that, as each 
blade passes, it is put into communication with a 
chamber that hasjust attained its maximum volume 
and is about to contract. Arranged in this way a 
pump with numerous blades will deliver in each 








Fic. 60—RIDER, 
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revolution a volume nearly equal to the volume of 
the annulus between the rotor and the imaginary 
cylinder of Fig. 59a. Even if there are only four 
blades, as in the ancient Ramelli pump, the varia- 
tion in the delivery during each revolution is not 
at all large. 

As an engine the machine has the notable feature 
that it can provide inherently and without external 
valves for expansion of the steam. The steam port 
—Fig. 59c—is placed as near as possible to the point 
of contact of rotor and cylinder, and is made short. 
Thus the steam is continuously admitted to com- 
paratively small chambers, which, after being cut 
off from the steam port, increase in size as the rotor 
turns, thus allowing the steam to expand. The 
exhaust port must, like the delivery port of the 
pump, extend over nearly half the periphery of the 
cylinder, its exact size depending on the number of 
blades. 

The principle achieves its greatest utility when 
the rotation of such an engine is reversed and the 
machine becomes a gas compressor. For com- 
pression clearly takes place inherently and the 
degree of compression is determined by the position 
of the lip of the outlet port. The larger this port 








becomes, the lower the degree of compression. 
Several machines of that kind are now made, and 
in one of them, the Reavell rotary compressor, the 
“ring” appears under the name of “rolling 
drum.” It is not, however, linked to the blades, 
since that is impossible if more than one blade is 
used, but is able to rotate, and thus serves to reduce 
the wear that would take place if the blades came 
directly into contact with the cylinder. Other 
manufacturers adopt different, though similar, 
methods of achieving the same object. 

Though crescent machines suffer all the defects 
to be found in other rotary piston designs, the chief 
of which are the difficulty of packing the ends of 
the rotor and the sides of the blades, and the 
frictional losses due to the movement of the blades, 
they have a less serious effect to-day than 





ROTARIES 


formerly, on account of the increased precision 
of machining operations and greater care in 
design. Fine clearances are depended upon 
to reduce the leakage and high running speeds 
increase the volume delivered in proportion to that 
lost by leakage, since the latter is a very nearly 
constant quantity, dependent on the sizes of the 
clearances and scarcely at all influenced by the 
speed. Moreover, the fact that there are numerous 
blades interposed between the points of highest 
and lowest pressures discourages leakage and makes 
the use of actual packing strips around the blades 
an unnecessary refinement. 

In designing such a machine certain factors 
assume importance. There is a heavy side thrust 
on the rotor due to the different pressures at inlet 
and outlet. When the number of blades is large, 
this thrust is substantially constant in force and 
direction, but if only one or two blades is in use, 
it varies considerably. The blades, too, must each 
be capable of withstanding a heavy side load, and 
if care is not taken, heavy friction losses will be 
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incurred in the blade guides. Lastly, there are 
strong centrifugal forces acting to throw the blades 
outwards. These forces are depended upon in 
modern designs to keep the blades extended, but 
when, as in the nineteenth century, speeds were 
lower, springs or other mechanisms had to be 
employed. They are, of course, greater on that 
side on which the blades are extended and what- 
ever member is responsible for restraining the 
blades must be capable of withstanding a thrust 
in that direction. 

The variety of crescent machines available is not 


large. The “ piston ” must, of course, always be on 
the cylinder, and since if it rotated the cylinder 
would have to turn, not about its own axis, but 
about that of the rotor, the rotor is always the 
revolving member. The only remaining variables 
are the type and number of blades. If there is 
more than one, they can slide in, rotate in, or be 
hinged to the rotor; or be mounted on an axle 
on the axis of the cylinder and slide and rotate 
in the rotor which then becomes a drum. Three 
more varieties of blade, only available as single 
blades in conjunction with a “ ring,” have already 
been mentioned. The choice is limited to seven 
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types of blade, the variety being increased to 
eleven by drawing a distinction between machines 
with only one blade and those with several. 
Further variation is created only by altering the 
shapes of the blades and by changing the con- 
struction of hinges. 


CRESCENT MACHINES IN THE NINETEENTH CENTURY 


By far the larger number of patents for 
“crescent ’’ machines relate to devices in 
which the blades slide in and out of the rotor. 
The hinged blade and other arrangements are 
much less usual. Several types have survived 
to the present day, but unless Beale’s and Lemielle’s 
machines are so regarded, there are no outstanding 
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examples. Those which are described in the 
following constitute, we believe, a fair sample of 
the designs proposed. 

1820/4490: Job Rider——The connection 
between rotary piston and “ crescent ’’ machines 
was pointed out in an earlier paragraph. It is 
further illustrated by Rider’s engine, which can 
reasonably be regarded as either. The rotor— 
Fig. 60—carries three diametral blades able to 
slide in slots into which they are depressed by 
crescent-shaped guides A in order to pass the 
stationary “ piston ”’ B on the cylinder. 

1822/4738: Bainbridge—A number of inven- 
tors made use of a single blade passing right 
across the diameter of the rotor. A truly circular 
cylinder is unsuitable for such an arrangement, 
since, as the rotor turns the length of the chord 





of the cylinder defined by the blade alters owing 
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to the excentricity. Bainbridge endeavoured to 
overcome the difficulty by giving the cylinder a 
section rather like that of a human eye. By this 
means—Fig. 61—he obtained a seal against 
leakage, where the rotor bears against the casing, 
better than could be provided by the usual line 
contact. But the shape is not, however, satisfac- 
tory and considerable clearance over the head 
of the blade must have existed at certain points 
in each revolution. There were two cylinders on 
the same axle. 

1840/8564 : Joshua Taylor Beale..—This name 
will be familiar, since one of Beale’s machines 
has already been described in an earlier article. 
Beale was the inventor of several rotaries. The 
1840 patent was concerned with two machines, 
neither of which seems to have achieved any 
special success at that time. In the first— 
Fig. 62—a circular drum carries eight sliding 
blades, which are forced outwards by an 
internal suitably shaped cam A. The section 
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Fic. 64—J. T. BEALE, 1848 

of the ‘‘cylinder”’ is made up of two parts of 
circles, and the arrangement is clearly similar 
to that of more ordinary crescent machines. 
An external lever operating slide valves allows 
the rotation to be reversed by reversing the 
admission and exhaust ports. In the second— 
Fig. 63—a number of blades project inwardly 
from slots in the cylindrical casing to touch a 
more or less elliptical rotor—a sort of inversion 
of the first design. In this case it, was to be the 
cylinder that turned and not the rotor, and the 
steam and exhaust ports are placed on the latter. 
Beale considered that the first-mentioned type 
would be particularly suitable for driving loco- 
motives. The rotor was to be mounted directly 
upon the driving axle and the casing suspended 
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FiG. 65—PROGRESSIVE IMPROVEMENT OF J. T. BEALE’S EXHAUSTER 


upon it by the bearings. Only a torque rod to 
prevent the cylinder from turning was to be 
connected to the frame of the locomotive. 

In 1848 Beale turned his attention to exhausters 
and blowers. His first scheme was that shown in 
Fig. 64. Two blades were able to slide in the 
same diametral slot in the drum. The outer 
ends of the blades were pinned to guide blocks 
A working in recesses B in the cylinder covers. 
In this way the ends of the blades were held up 
against the cylinder. They appear to have carried 
metallic packing, so arranged that any wear that 
occurred could be taken up. Clegg in his “‘ Manu- 
facture of Coal Gas,’* says, apparently of this 
machine: “It has been found very effective, 
and it is perhaps more extensively used than 
any other kind.” He mentions that machines 
were made with capacities up to 140,000 cubic 
feet per hour. 





1 Several later patents are involved besides this one. Informa- 
tion was also supplied by the Bryan Donkin Company, Ltd. 


* Fifth edition. 








The improvement of so successful a machine 
was not likely to be neglected. The weak point 
of the 1848 design was, as usual in rotaries, undue 
friction. But it arose, however, not so much 
because the packing was tight—as the machine 
was not required to work against high pressures, 
leakage was not of great importance—but from 
the constant rubbing together of the two slides as 
they were drawn in and out during each revolu- 
tion. In addition, there was a considerable 
amount of friction between the guide blocks, 
to which the blades were attached, and the 
recessed slides in which they moved, a trouble 
probably aggravated by slight inaccuracies of 
manufacture. By his patent of 1866 Beale appre- 
ciably improved the machine. Complete rings 
were used instead of segments—Fig. 65a—thus 
increasing the wearing surface, and the blade was 
made in one piece instead of two, with a small 
auxiliary slide at one end to compensate for the 
effect of excentricity. Owing, again, to the 
excentricity, the pins by which this auxiliary 
slide was connected to the rings were required 
to work in slots. Though undoubtedly an improve- 
ment, the new machine still had weaknesses, 
one of them being the wear of the pin in the slot 
of the ring. But in 1877 Beale patented a design 
which proved so great an improvement that 
it practically supgrseded all others, and is still 
manufactured to this day by the Bryan Donkin 
Company, Ltd. By utilising a simple sliding 
block at the centre—Fig. 65b—the rings, segments, 
and pins are completely abolished. The blade and 
the block are made in one piece. It is interesting 
as a sidelight on the friction that can occur in 
rotary machines, quite apart from the effect 
of the packing, that the change in design reduced 
the power required to turn the machine to as 
little as one-third or one-half of that of the earlier 
types. The machine retains one slight practical 
defect. Owing to the use of a solid blade and the 
effect of the excentricity, the cylinder cannot be 
made circular in section and special boring 
machinery is required to form it to the proper 
shape. In these days, however, the defect is 
of small importance, adds very little to the cost 
of manufacture, and has no bad effect upon the 
running qualities of the machine. 

Though Beale himself died in the meantime, 
the story may be completed here. In 1892, Mr. 
E. Bryan Donkin patented the machine shown in 
Fig. 65c. No alteration in the principle of con- 
struction has been made, but the two internal 
sides of the axle are flattened to enable the pro- 
jections on the blade (which form the guides 
for the block) to meet it, thus forming a second 
cylinder and p:ston. It was hoped by this means 








to increase the capacity of a given exhauster 


by as much as 40 to 50 per cent., but the machine 
did not prove a practical success. 

1841/9027: Benjamin Beale*—While it lasted 
the engine invented by Benjamin Beale, who 
had a works at East Greenwich, had quite an 
interesting “career.” It consisted (Fig. 66) of 
an excentric rotor bearing in three wide slots 
three rollers, which were held out against the 
casing by centrifugal force. Beale not only used 
rollers in the cylinder itself; he also used them 
in the main bearings in much the same manner 
as they are used to-day. At each bearing the 
shaft was supported by a number of small loose 
rollers, each accurately turned to size and placed 
so as to be almost in contact with one another. 
He conceived, moreover, the idea of using a 
reduction gear between the engine and the paddle 
wheels of a ship in order to reduce the size and 
weight of the engine, and, indeed seems to have 
been a competent and in some ways, a far-sighted 





3 ““Newton’s London Journal,” 1842, Vol. XX, page 417. 


engineer. His engine was fitted in a small experi- 
mental iron boat named the “ Pygmy Giant,” 
38ft. long by 8ft. 6in. beam, and 4ft. deep, with 
a midship draught of 2ft. The cylinder of the 
engine was l4in. diameter by 94in. long, fitted 
with rollers 4}in. diameter. The motion was 
transmitted to the propeller through gears, but 
only with the object of allowing the propeller 
shaft to be kept sufficiently low in the boat, a 
necessary requirement, as the propeller itself 
was no less than 2ft. lin. diameter. It consisted 
of two portions of a screw placed on two arms 
leading from a boss keyed on to the propeller shaft. 

No performance figures of the “ Pygmy Giant ”’ 
have come our way. But according to the 
Mechanic’s Magazine, Mr. Beale had also a small 
paddle-wheel boat with an engine of the same size 
and power. This boat was 53ft. long by 6ft. beam 
and had a mean draught of 15in., and it achieved 
the creditable speed of 12 m.p.h. The engine ran 
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FiG. 66—BENJAMIN BEALE, 1841 

at 225 r.p.m., and the steam pressure was 40 lb. 
per square inch. It was rated at 8 H.P., which, 
when the size of the working chambe. is considered, 
appears somewhat low. But the friction as the 
rollers slid against the cylinder or the guides must 
have been high, and the leakage around their 
points of line contact must have been large. The 
consumption of coke in the boiler fire is given as 
60 Ib. per hom, equivalent to as much as 7-5 Ib. per 
rated horse-power-hour. 

It is probably to this engine that the remarks of 
George Stephenson, in the discussion before the 
Institution of Mechanical Engineers of his paper 
“On the Fallacies of the Rotary Engine,” refer. 
He declared ‘“ that he had once been concerned in 
having a trial made of Beale’s engine in a steam 
boat intended to carry passengers a short distance 
of only } mile to Yarmouth ; but when the engine 
was put to work he could not get the boat to move 
forward, and so the experiment failed. He 
managed to get the boat to sea, and it cost him 
and his party £40 to bring her back again.” 

One would like to hear more about this unhappy 
affair, especially as the statement is rather contra- 
dictory. But the records seem to be silent. 

(To be continued) 








Brtrast Harsour.—At the annual meeting of the 
Belfast Harbour Commissioners it was reported that the 
net tonnage of vessels cleared during the year was 
4,544,600, and the tonnage of goods imported and ex- 
ported was 3,615,560. The net tonnage constructed in 
the shipbuilding yards on the harbour estate and cleared 





Mechanic’s Magazine, 1843, Vol. XX XIX, page 322. 





during the year comprised six ships of 71,890 tons gross. 
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(Continued from page 305, March 10th) 


EASTWARD TO WINNIPEG (continued) 


| Sigg thing Regina to Winnipeg, 357 miles, is the main 
line of the C.P.R., and being also through prairie 
country, gradients are not very serious, the ruling 
tendency being a steady fall eastward. Most of it 
is double track ; it is well cared for, with heavy 
steel, and speeds up to 75 m.p.h. are allowed. 
I travelled on engine ‘‘ No. 2833,” of the 4-6-4 
‘**Hudson’’ type, an outstandingly interesting 
machine, which makes a strong appeal to anyone 
who follows locomotive design at all closely. 
It is impossible to study this type fand to 
have the opportunity of watching it at work 





22in. by 30in., driving wheels 6ft. 3in. in diameter, 
steam pressure 275lb., and a tractive force, 
with the booster, of 57,250 lb. The heating 
surface is over 5,000 square feet, grate area 
80-8 square feet, and the weight on the drivers 
84 tons, 28 tons to an axle. The total weight 
of the engine is 163 tons, and, with the tender, 
293 tons. The fuel used is coal, 21 tons 
being carried. It is fed to the fire-box by 
a “Standard” stoker, which it is unnecessary 
to describe, as this was done in THE ENGINEER 
of August 19th last. No dome is fitted, but in 
its stead is a collector dry pipe, running from the 
front tube sheet to within a few feet of the front 





frames, main and side rods, resulting in decreased 
weight without any sacrifice of strength. As 
will be seen, the crosshead is of a much lighter 
type than on the large 2-10-4’s described pre- 
viously, and Wakefield lubricators have been 
adopted. Roller bearings are applied to the engine 
truck axles, but not to the drivers. The ‘ Elesco ” 
feed-water heater is partly sunk in the smoke-box, 
and the semi-streamlined covering conceals many 
details generally exposed, resulting in a very 
much neater outline and an improved appearance. 

The train, “‘ The Dominion,” hauled by “ No. 
2833,” weighed about 1200 tons, and it was handled 
with ease. No assisting engine was needed, as 
gradients between Regina and Winnipeg are 
few, and not heavy, chiefly a gentle fall going 
east. The heaviest is, 1 think, from Regina to 
McLean, 390ft. in 24 miles. Except when climbing, 
the cut-off was about 25 per cent.; speed was 
limited to 75 m.p.h., and the average was 45 m.p.h., 
which included several stops. The mechanical 
stoker worked perfectly, combustion being com- 
plete and almost smokeless, and the cab remaining 
clean and free from dust. Once or twice the 
grate was rocked, by a long lever fitted to stubs 
projecting through the cab floor, and at Broadview 





























FiG. 9-EXPRESS 4-6-4 “ 2800" 
under everyday conditions, without forming a 
very high opinion of its efficiency and suitability 
for the duties it carries out so well. There is 
nothing unusual about it; it merely embodies 
throughout the accumulated experience of C.P.R. 
engineers, coupled, of course, with that of others 
who have had to solve the same problem of provid- 
ing power to handle heavy trains under the severe 
operating conditions met with in Canada and the 
States. The climate alone creates difficulties 
that it is hard for anyone living in a country with 
less Arctic winter conditions to realise. A tem- 
perature as low as minus 50 deg.—that is, 82 deg. 
of frost—is reached every winter, and even this 
is quite likely to be exceeded ; 78 deg. below zero— 
110 deg. of trost—believed to be Canada’s all-time 
record was noted in New Ontario a few winters ago. 
To work locomotives under such circumstances as 





Cirass C.P.R. LOCOMOTIVE 


of the fire-box, close to the top of the barrel. 
This pipe has a number of lin. by 4}in. slots in 
its upper end for the entrance of steam, at its 
highest point, where the boiler diameter is largest, 
close to the fire-box tube sheet. Mr. Bowen, 
the superintendent of motive power, to whose 
courtesy I am indebted for many of the details 
in these articles, informed me that domes are 
provided on engines working in mountain territory, 
where gradients are steep, and there is likelihood 
of water being carried over into the cylinders. 
This type of engine has an interesting gauge 
in the cab, with two hands, red and black, the 
latter indicating the pressure in the steam pipe 
between superheater and steam chest, the difference 
between the two hands, in pounds, showing the 
amount of back pressure in the exhaust pipe. 
It denotes a number of useful points, such as 


FiG. 10—-MIXED TRAFFIC 2-10-4 





Ciass C.P.R. LOCOMOTIVE 


**5900°" 


the fire was cleaned by raking it to the back of 
the box, “dropping” the front part with any 
clinker that had accumulated, spreading the 
piled-up mass, and setting the stoker going 
again. It kept the fire absolutely level; nothing 
could have been better. The riding was very 
good, undoubtedly partly as a result of the rear 
four-wheel truck. The engineer mentioned a 
little trouble had been noticed from the absence 
of a dome, alkaline water causing some foaming 
and consequent priming. This was the only 
adverse comment I heard, everyone having a high 
opinion of these fine engines, which reflect great 
credit on Mr. Bowen, the chief mechanical engineer 
of the C.P.R., who is responsible for them. On 
reaching Winnipeg, I left the C.P.R. for a time, 
carrying on to Toronto vid St. Paul, Chicago, and 
Detroit. Frequent stop-offs and delays had 























Fic. 11—CONVERTED 2-10-0 C.P.R.” LOCOMOTIVE 


these naturally can cause troubles of one kind 
or another ; nevertheless, the difficulties have to 
be faced and overcome, and they generally are. 
To return to the “2800” class, it is “easy to 
look at” from an esthetic point of view as well 
as a mechanical. It is painted black and chocolate, 
the running board, cab sides, and tender being of 
the latter colour, and in common with most 
C.P.R. engines is kept as a locomotive should be. 
I only wish English engines were as well cared for 
externally. It is positively painful to see the 
state in which some of them are run, so different 
from the old days when a locomotive was a thing 
of beauty, and an advertisement for the company 
owning it. The Southern Railway seems an 
exception, and still keeps up the good standard 
as far as possible. 

The “ 2800,” ‘‘H 10” class (Fig. 9), has cylinders 








running with incorrect cut-off; too small a blast 
nozzle ; throttle insufficiently open, and so on. 
It was most interesting to watch it under running 
conditions, as it gave a clear indication of how the 
engineer was handling the engine, and what was 
happening at the front end. Owing to the reverse 
being pneumatically operated, frequent variation 
of valve travel imposed no manual work on the 
engineer, and there was no excuse for him to 
run with incorrect valve setting rather than take 
the trouble to make frequent changes required 
by fluctuating conditions. The way in which the 
controls are arranged on these large engines with 
a view to the comfort and convenience of the 
crews was pleasing. Something more of this 
might be done, it would seem, on one or two types 
of English engines on which I have travelled. 

The boiler is of nickel steel, as are also the 


Fic. 12—FREIGHT 





0-6+6-0 C.P.R. LOCOMOTIVE 


put me so much behind my schedule that I had 
no chance to arrange further locomotive travel 
en route until I reached Toronto some days later. 


ToRoNTO TO MONTREAL 


Continuing towards New York, I again rode 
one of the light 4-4-4’s between Toronto and 
Montreal. This is mostly single track and gradients 
were far more frequent and heavier than on the 
prairie, and I was interested to see how “ No. 2925 ”’ 
would behave on them, handling a 350-ton train. 
There were no complaints on any score. There was 
never any slipping, and speed was well maintained, 
the riding being even easier than on the similar 
type over the prairie section, owing to a well-kept 
track. The coal seemed better, too. One. experi- 
ence, though not strictly in keeping with the pur- 
pose of this article, may be described as a relief 
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from locomotive details. It is typical of American 
railroading. The reader has no doubt heard of 
that popular American motoring pastime, ‘‘ beat- 
ing the train to a crossing.” We were entering the 
suburbs of Peterborough, doing about 40 m.p.h., 
when I noticed from the fireman’s seat a car 


With reference to the 2-10-0 class, used as 
“pushers’’ in the mountains, one of which, 
‘* No. 5773,’ came on ahead of “‘ No. 5904”’ at 
Golden to help the “‘ Dominion” up the heavy 
gradient to Field, this engine is most interesting, 
having been converted from the 0-6-++- 6-0 “ Mallet’”’ 








Fic. 13—‘* HUDSON "’ 


speeding down the road to a level crossing we were 
approaching. I watched it idly, expecting it to 
slow up and stop, when suddenly, with a thrill, 
it flashed into my mind it was evidently not going 
to stop—the driver meant to “ beat the train to 
the crossing.’’ It looked quite impossible. I felt 
certain there was going to be a smash, and turned 
my eyes inboard, not wanting to see it happen, 
momentarily expecting to hear the crash, and 
thinking, ‘‘ There’s another fool gone to his 
account.”” But there was no crash, and looking 
through the opposite window I saw the car dis- 
appearing up the road. It would be impossible to 
imagine a closer call; if the car had had another 
coat of varnish, it would have been scratched ! 
The driver had missed death by a fraction of a 
second. I called across to the engineer: ‘‘ I have 
often read of that sort of thing, but never expected 
to see it from the cab. I suppose that fool is quite 
proud of his smartness.” ‘“‘It was a woman!” 
he said disgustedly. Of course, he had not seen the 
car at all until it had flashed out on his side, as the 
high-pitched boiler cuts off all view except straight 
ahead and to the right. He said such narrow 
squeaks were quite common. 

Since penning the foregoing some further inter- 
esting details have been courteously given me 
by Mr. Bowen as to various points previously 
touched on. With regard to the position of the 
fuel jet on the oil-burning engines working in the 
Rockies, its location in the front of the fire-box is 
due to the fact that brick arches had not been 
adopted at the time that position was chosen, and 
it was then the logical place for the burner. Subse- 
quently, after brick arches had been introduced, 
this forward position was adhered to, though no 
definite advantage was thereby conferred. Lately, 





LOCOMOTIVE AND TRAIN ALONGSIDE HUDSON RIVER,{N.Y.C.R. 


articulated freight type, built in 1909, and it is 
illustrated by Fig.-11. Fig. 12 shows these 
‘*Mallets’”’ as originally constructed, the four 
cylinders being in an unusual position between the 
two groups of wheels, this arrangement no doubt 
having been chosen to shorten the steam pipes 


The weight on the driving wheels is 90 tons, and of 
the engine and tender 158 tons. They now burn 
oil fuel. 

The information given me at Field on the subject 
of the ‘Schmidt’ system high-pressure engine 
“No. 8000” was inaccurate, at any rate to the 
extent that its conversion into the standard type 
has not yet been made. With regard to the high 
pressures used on the normal type of C.P.R. 
engines, 275 lb. to 3001b., no serious difficulties 
of any kind have been met with. And lastly, 
Mr. Bowen states that roller bearings, particularly 
on bogie trucks, are giving satisfactory service, 
but that in other locations there are not sufficient 
advantages to justify their use. F 

In the account of the ‘‘ Dominion’s”’ passage 
through the Rockies, considerable attention was 
given to “ No. 5904,” which headed the train. I am 
now able to give a picture (Fig. 10) of the “improved 
*5900’” class, and a few details wherein they 
differ from their prototype. The steam pressure 
has been raised 10 lb. to 285 lb., and the cylinder 
diameter reduced }in. to 25in., leaving the tractive 
effort practically unaltered, 88,900 lb. with booster. 
The weight is 9 tons less in the new type, due to 
lighter alloys being used where possible, and the 
smaller dimensions of various details. The much 
lighter crosshead will be noted, if comparison is 
made with Fig. 3 (ante) and also the pilot (cow 
catcher), which is capable of acting as a snowplough 
wnen only lighter falls have to be dealt with. It will, 
I think, be agreed that the general cleaning up 
of the engine, so thoroughly in keeping with 
C.P.R. practice, has resulted in an exceedingly 
fine-looking locomotive, which gives a particularly 
good illustration of this agreeable feature. In 
this respect, the new engine comes into line with 
the other modern types already described, and 











Fic. 14—‘‘ HUDSON’* LOCOMOTIVE AND 
between high and low-pressure cylinders. 

dimensions of these were as follows :—High-pres- 
sure, 23in. by 26in.; low-pressure, 34in. by 26in.; 
steam pressure, 200 lb.; driving wheels, 4ft. 10in.; 
and tractive effort, 56,000lb. The ‘ Mallets” 





experiments have been made with a view to finding 





weighed 108 tons, all of which, of course, was 








“20TH CENTURY LIMITED’’ TRAIN, N.Y.C.R. 


The | will no doubt give an equally good account of itself 


when carrying out its arduous mountain duties 


Runs ON THE N.Y.C. 


From Montreal to Troy, N.Y., the Delaware 
and Hudson R.R. was taken; at this point, 








FiG. 15—-MOTION OF No. 5904 C.P.R. LOCOMOTIVE 


out the best point in the fire-box for the situation of 
the jet, and it has been found that there are real 
advantages in putting it at the back, under the 
fire-door, a considerably improved performance 
being gained. The ten new 2-10-4’s, illustrated 
in Fig. 10, have the jet in this position. 





available for adhesion, the total weight with tender 
being 163 tons. They were coal fired. In their pre- 
sent converted form they are of the 2-10-0 type, 
with two high-pressure cylinders, 23}in. by 32in., 
pressure and wheels remaining the same, but the 
tractive effort is slightly reduced to 51,800 lb. 





Fic. 16—ROLLER - 





BEARING ‘‘HUDSON”’’ N.Y.C.R. LOCOMOTIVE 

I switched over to the N.Y. Central, travelling 
out of Albany in the cab of a large 4-64 
“‘ Hudson ”’ type engine, ‘‘ No. 5316,” to Harmon, 
at which place the steam engines come off, the 
train being taken on into New York through the 
Hudson River tunnel by an electric locomotive. 
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It was my first experience of a locomotive on an 
American railway,and proved very interesting. The 
officials at Albany were most kind, the fact that 
I was an Anglo-Canadian seeming to appeal to 
them! While waiting for my train, the “ Empire 
State Express,’ from New York came in, en 
route to Chicago, hauled by one of the splendid 
streamlined “ Hudsons,” Fig. 14, which I shall 
have something to say about later. Mr. Kendall, 
the superintendent, said that, had it been going 
the other way, I could have ridden on it—I 
felt that for once my luck was out. But, in any 
case, the engine I did ride was a fairly good 
substitute, and quite representative of American 
practice. The cylinders are 25in. by 28in., driving 
wheels 6ft. 7in., carrying 82} tons, steam pressure 
225 Ib., and tractive effort, with booster, 53,200 Ib. 
The boiler is 7ft. in diameter, with 6435 square 
feet of heating surface, to which the superheater 
contributes 1951 square feet, the fire-box having 
an area of 81-5 square feet. These figures, in 
conjunction with a pair of 25in. cylinders, confirm 
what has already been said regarding the large 
margin of boiler power considered advisable on 
Transatlantic engines. It is a fault on the right 
side, if fault it be. The tender runs on twelve 
wheels, carries 24 tons of coal and 12,500 gallons 
of water, pick-up apparatus being used. The 
N.Y. Central is one of the few American lines— 
or perhaps the only one—using “ track tanks,” 
as they are called. Stoker firing is, of course, 
adopted, the engine being under the cab, not in 
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FIG. 17—-FRONT VIEW OF ** HUDSON” 


the tender, as with the C.P.R. engines. The total 
weight of engine and tender is 282. tons, the 
engine being responsible for 156 tons, and the 
tender for 126 tons. 

The train weighed about 1100 tons, an ordinary 
figure in the States. As the track is laid along the 
banks of the Hudson River (Fig. 13), it is a ““ water- 
level” route, almost devoid of gradients. It is very 
well constructed, rock ballasted, with heavy steel, at 
least 130 lb. to the yard. Colour light signals are 
installed, with automatic train control. The 
system is very similar to that used on the G.W.R.; 
signals are audibly indicated in the cab, and must 
be acknowledged by the engineer or application of 
the brakes takes place automatically. I will not 
be too dogmatic about the working of this system, 
as I have lost the notes I made about it. Leaving 
Albany, the double track soon became quadruple. 
As an indication of the size of the seats in American 
cabs, the fireman’s was big enough for both of us. 
The speedometer seldom read less than 60 m.p.h., 
and was often up to 75, the allowed limit, I believe. 
The cab was not enclosed at the rear, and conse- 
quently the noise was too great to make much con- 
versation comfortable, but the fireman pointed out 
all the interesting features passed—the Catskills, 
President Roosevelt’s estate, “Hyde Park ”— 
‘a bit different to your Hyde Park, I guess ”’— 
and so on. Twice water was picked up from the 
track tanks—at Tivoli and Poughkeepsie. The 
engine rode well, but it is always plain with these 
huge two-cylinder machines that considerable 
forces are not balanced, and that great power was 
being developed. Once the grate was rocked, 
otherwise nothing was done to the fire. Full 


throttle was generally used, with cut-off about 
30 per cent.—good for a 1100-ton train. The 
booster was always cut in at starting and the 
engine got away with vim. It was not a very fast 


train, but there were several stops ; between these 
travelling was good, as I have said. I met with 
just the same kindness and goodwill from the crew 
as from all the others I rode with ; it was invari- 
able and very pleasing. 

The next day I went back to Harmon 
from New York to have a look at the new 
“ J-3a”’ (Figs. 14, 16, and 17) class of stream- 
liners, one of which I mentioned coming through 
Albany. I gave this machine a good deal 
of attention. It was being got ready for a run, and 
I watched the fire being lit, and the mechanical 
stoker got to work as soon as a few pounds showed 
on the gauge. It was a roller bearing job, even the 
side rods being thus fitted. The bearings of the 
side rods, in order to make room for an adequate 
number of rollers, were of very large diameter, as 
will be seen from the picture, Fig. 16, and the big 
end was so enormous it quite fascinated me. It was 
at least 18in. in diameter. I inquired about its 
weight, but my guide could not give me this. He 
said that it had been cut down as low as possible 
by the use of alloys in the rods, and so on. It 
would need to be. The wheels were disc pattern. 
These roller bearing engines—of which there are 
five—were, I was told, only an experiment, and a 
little trouble had been experienced with them, 
but I hope the trial is a success, as it is a most 
interesting one. One feature I admit I did not 
altogether like ; the second section of the coupling- 
rod, from middle to trailing driver, was outside the 
big end, bringing the rear coupling-rod bearing at 
least a foot from the wheel, necessitating a very 
long pin. This must have been in order to give 





more roller length on the middle pin, for both 
coupling and connecting-rods, but I could get no 
definite data about this. Baker valve gear is 
fitted, a very popular type on American engines. 

The chief dimensions of these striking machines 
are as follows :—The cylinders are 22}in. by 29in.; 
driving wheels, 6ft. 7in.; pressure, 275 lb.; with a 
possibility of increasing this to 300 lb., if found 
advisable. The tractive effort is 55,540 1b., the 
booster giving 12,100 Ib. of this. The boiler is very 
large, no less than 7ft. 7}in. in diameter, and the 
heating surface totals 5932 square feet. Owing to 
a combustion chamber being provided, the tubes, 
19ft. in length, are shorter than on the “ Hudson ” 
type previously described, but the degree of super- 
heat is higher, though the surface, 1745 square 
feet, is less. The engine weighs 160? tons, the 
coupled wheels carrying 87} tons, and the total 
weight of engine and tender is 311 tons. Alumi- 
nium alloy has been used in many places and alloy 
steel for piston and rod details. As a result, 
hammer blow has been much reduced. These 
interesting engines embody features new even to 
American practice, and for several months they 
have been doing fine work on the fastest N.Y.C.R. 
schedules. 

This was the last engine closely examined on 
my 4000 miles’ Transcontinental trip, and I cannot 
end the story of it without gratefully acknowledg- 
ing the kindness I met with from everybody I 
made contact with, on both the C.P.R. and N.Y. 
Central systems. It has left very pleasant 
recollections. 

(To be continued) 








Extensions at the Hackney Power Station 





ed plant installed in the Hackney, Millfields 
Road, power station, a selected station under 
the South-East England grid scheme, was described 
and illustrated in our issue of May 27th, 1932. For 
housing a 30,000-kW Parsons turbo-generator set 
and three Simon-Carves boilers, capable of evapo- 
rating 150,000 lb. of steam per hour (M.C.R.), and 
additional plant at a later date, new buildings were 
constructed. Although they join the older parts 
of the station, they form a new and up-to-date 
power house, bearing little resemblance to the 
original one. For the whole of the boiler plant, 
including buildings, foundations, coal-handling, 
and stocking plant, ash-disposal plant, the boilers 
themselves, superheaters, economisers air pre- 
heaters, stokers’ draught plant, valves, &c., Simon- 
Carves, Ltd. were responsible. The latest extension, 
officially opened on Saturday, March 11th, by the 
Rt. Hon. Herbert S. Morrison, comprises two addi- 
tional Simon-Carves boilers of similar rating to 
the earlier units, another 30,000-kW Parsons turbo- 
generator set, a concrete cooling tower, and Rey- 
rolle switchgear. While the station was opened 
in 1901, the first Parsons turbo-alternator of 6000- 
kW capacity was installed in 1919. A 10,000-kW 
set of the same make was put into service in 1923, 
and a second set of corresponding output in 1927. 
Then came the first relatively high-pressure, 
30,000-kW Parsons unit in 1932, and now the 
second set of that output. The present capacity 
of the station is 91,000 kW. With the coal- 
handling, stocking, and weighing plant, &c., we 
dealt in the article to which we have alluded. 
Suffice it to say that there are three coal bunkers 
with an aggregate capacity of 2000 tons erected 
over the centre bay of the boiler house, and twelve 
coal valves to serve six boilers. The ashes are 
delivered continuously into large capacity hoppers 
at the rear of each stoker, which normally deliver 
them to a hydraulic ash-sluicing channel connected 
to a large sump under the transporter between the 
boiler house and river. From the sump the ashes 
are lifted by the coal grabs and deposited in over- 
head bunkers, from which they are removed by 
lorry or barge. In the case of emergency, the ashes 
can be delivered into steel bogie wagons, which 
are hauled along a narrow-gauge rail track to the 
ash sump or clinker yard by a Fordson tractor. 
In accordance with the official specification, each 
new boiler unit is designed for a normal output of 
125,000 Ib. of superheated steam per hour at maxi- 
mum efficiency and a maximum continuous output 
of 150,000 Ib. per hour, under the following con- 
ditions :—Steam pressure measured at the outlet 
side of the stop valve on the superheater outlet, 





400 lb. per square inch gauge ; steam temperature 
measured at the outlet side of the stop vaive on the 





superheater outlet, 820 deg. Fah. (normal load 
value given by the makers was 800 deg. Fah. and 
M.C.R. value 825 deg. Fah.); feed-water tem- 
perature measured at the inlet to the economiser, 
260 deg. Fah. 

The particulars of the fuels to be used are given 
below :— 


Approximate Analysis (as received). 


Designation .......... Scotch Scotch 
washed nuts Northum- washed 
and smalls _ berland anthracite 
(Blairhill). rough slack. duff, 

Volatile matter, per 

cent. ceo? '35.) QESR; 24: RB 8-0 

Fixed carbon, percent. 43-33... 48-6 71-0 

Ash, per cent. ... se” TSS a: see 9-8 

Total moisture, per 

OP: | e698 saa scinne (LE BB x 125 9-5 11-2 

Total sulphur, per 

cent. Aap hee # 0-72 3. ep 1-0 

Calorific value, 

B.Th.U 10,166 ... A3,480 .... Rie 


The ultimate analysis of the Scotch washed nuts 
and smalls (Blairhill) is (per cent.) :—Moisture, 
15-88; ash, 12-80; carbon, 55-00; hydrogen, 
3°80; nitrogen, 0-99; combustible sulphur, 
0-67 ; and difference (oxygen and errors), 10-86. 

The terms of the guarantee clause of the official 
specification were that after the plant had been 
in normal commercial use for a pericd of 1000 
hours at a maximum duty without internal clean- 
ing, the contractors were to demonstrate, under 

nalty or bonus, during twenty-four hours that 
the plant fulfilled certain average values of flue 
gas composition, flue gas temperature, and unburnt 
carbon in the ash, when manually operated. These 
values were guaranteed by the contractors as 
follows :—CO, content of gases, all ratings, at 
air heater outlet, 13-75 per cent.; temperature 
of gas at M.C.R. at air heater outlet, 275 deg. Fah.; 
total unburnt carbon in ashes passing over clinker 
dams, and in riddlings, 9-5 per cent. This per- 
formance was to be obtained using the Scotch 
washed nuts and smalls, but it was also stipulated 
that the plant should operate successfully and 
give the required output without the emission 
of smoke when burning the Northumberland 
rough slack or a mixture of 60 per cent. Scotch 
washed anthracite duff and 40 per cent. North- 
umberland slack. The boilers are actually designed 
for an occasional peak load of 172,000 Ib. per hour. 
This figure was not guaranteed, but, shortly after 
starting up, one boiler was found to be maintaining 
an output of 180,000 Ib. per hour. The guaranteed 
overall efficiency of the boilers on normal load 
with a flue gas outlet temperature 252 deg. Fah., 
was 84-25 per cent., and the corresponding 
efficiency at M.C.R. was 82-25 per cent. 

The total heating surface of each boiler is 
18,300 square feet, of which 2529 square feet is 
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radiant heat absorbing surface in the combustion 
chamber. In each boiler the contact and convec- 
tion zone is arranged on the tri-drum principle 
and suspended above a large Simon-Carves 
combustion chamber, the walls, arches, and roof 
of which are formed by a series of tubes covered 
by patented refractory tiles. A large mud drum 
and a series of headers of external connections 


results. The feed to the water walls is made from 
the main steam drum through large downcomers 
which are external to the boiler and completely 
independent of the tri-drum zone. Thus a large 


volume of water at a low temperature is fed to the 
combustion chamber walls, whilst in the tri-drum 
zone there is no restriction of natural flow. The 





tri-drum and the water wall systems are entirely 





heaters installed in the original boilers were com- 
bined radiant heat and convection units, with 
approximately half the total number of elements 
intermingled with the generating tubes in the front 
bank of the boiler. It was found, however, 
that these original superheaters gave a steam 
temperature somewhat greater than that re- 





quired, and accordingly convection type super- 

















complete the system. The headers for feeding the 
front wall and stoker arch are used to form the 
furnace sides at fire level, thus eliminating the 
possibility of slag attack at these points. The 
front and back arches and combustion chamber 
walls are water cooled, but the refractory clothing 





of the tubes is designed to aid combustion and 


Sipe View OF NEW 


eliminate the possibility of smoke production. 
The volume of each chamber is such that the heat 
release is limited to 28,300 and 35,540 B.Th.U.’s 
per cubic foot per hour on normal and maximum 
continuous ratings respectively, these figures 
including heat in the preheated air. Employed 
exclusively on the Simon-Carves boilers the 
“twin-flow ’’ system is said to give excellent 





BOILER UNIT 


30,000-KW PARSONS TURBO-GENERATOR SET 


distinct, and confluence of the two streams takes 
place in the steam drums only, so that one system 
is not fed at the expense of the other. There are 
no separate compartments in any of the drums, 
no downcomers are employed as risers, contrary 
to the trend of natural flow, and there is nothing 
to interfere with the passage of an adequate 





heaters have been installed in the new boilers. 

In the uptake at the rear of each boiler, through 
which the waste gases ascend on their way to the 
air heater and draught plant, there is a Green’s 
patented cast iron high-velocity gilled tube econo- 
miser. Each economiser is in two sections, in 
parallel with duplicate feed connections. The 











supply of water to the heating surface. As a 
result, the Simon-Carves boiler is claimed to have 
a good efficiency, low operating and maintenance 
costs, and long service hours per annum. 

The new boilers are equipped with “ MeLeSco ” 
multiple loop detachable element convection super- 
heaters, having two single passes side by side, and 





arranged for the parallel flow of steam. Super- 





FORCED AND INDUCED DRAUGHT FANS 


heating surface in the case of the original boilers 
was 9604 square feet, but, as it was desired to reduce 
the air temperature by lowering the temperature 
of the gases entering the air heaters, this figure was 
increased on the new boilers to 11,923 square feet. 
Situated above the economisers are “ Usco” 
plate air heaters. Each contains 20;700 square 
feet of heating surface and receives air from the 
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forced draught fan situated on the boiler house 
roof. The air passes downwards, counter-current 
to the hot gases, to ducting at the rear of the boilers 
below firing floor level. Here the ducting divides 
into two parts to admit the hot air to the stokers. 
An auxiliary secondary air duct is fixed across the 
front of each boiler, for the purpose of admitting 
hot air above the grates through ports in the 
ignition arch. 

Each boiler is equipped with twin “ L” type 
stokers supplied by the International Combustion, 
Ltd. The original grates are 12ft. 33in. wide by 
Lsft. Gin. long, giving a total effective area of 
455 square feet, but the new grates measure 
12ft. 7in. by 18ft. 6in., giving an area of 462-5 
square feet. Each stoker is driven by one right- 
hand and one left-hand self-contained driving 
gear, operated by a variable-speed electric motor 
directly coupled to the first reduction. The motors 
are 3$ H.P., 44/1200 r.p.m. totally enclosed 
machines. 

Situated on the flat portion of the boiler house 
roof is the draught plant. The induced draught fans 
draw the gases through the boilers, economisers, 
and air heaters, and discharge them to the chimneys 
through Davidson shunt pressure cyclone grit 
catchers incorporated in the shafts of the chimneys. 
For the new plant Howden “ turbovane ” fans are 
employed, those for the induced and forced draught 
being of the double inlet variety. In addition, 
single inlet secondary air fans are installed in the 
basement. The fan motors are Laurence Scott 
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and Electromotors ‘“ Emcol” totally enclosed 
squirrel cage machines. For the induced draught 
fans 170/90 B.H.P., 735/590 r.p.m. motors, with 
star-delta starting on both speeds, are employed, 
and in the case of the forced draught fans 165/53 
H.P., 1475/985 r.p.m.’motors with direct-on start- 
ing on low speed and star-delta starting on high 
speed. The secondary air fans are driven by single- 
speed motors of 34 H.P., running at 1460 r.p.m., 
and having direct-on starting. The forced and 
induced draught fans have vane controls of the 
maker’s standard type, automatically operated by 
a. Kent control. On the original boilers Musgrave 
fans with variable-speed motors are used. 

Each boiler and economiser has a complete set of 
steam soot blowers. Four sets are composed of 
Parry blowers and one set of Clyde blowers. They 
use saturated steam at full boiler pressure, and 
each system is self-contained, so that it is impossible 
to blow a boiler that is not under steam. 

The metering equipment and the automatic 
combustion control for the measurement and control 
of steam and water were supplied by George 
Kent, Ltd., of Luton, who installed at Hackney 
in 1930 the original automatic boiler-control 
system which is believed to be the pioneer installa- 
tion of its kind. The metering scheme follows 
similar lines to the previous installation, in which 
the main indicators, recorders, and integrators 
are placed in the boiler-house control room. The 
panels in this room have been extended to accom- 
modate the instruments for the two new boilers 
and the new turbine, with provision for the addition 
of the meters for a third boiler. An important 


additional instrument in this contract is the Kent 
Multelec four-point conductivity recorder which 
is used to check the salinity of the feed water. 

The Kent automatic combustion control system 





] 








is an extension of the previous installation, and 
the two new boilers are under the influence of 
the original master controller. The control system 
has been applied to the Howden vane-control 
fans for induced and forced draught. The D.C. 
variable-speed stoker motors are controlled by 
special shunt regulators under the influence of 
the fuel/air ratio controllers. Remote electrical 
manual control is provided in the control room and, 
in addition, at the boiler front. Hand control 
of fans and stoker motors is also provided. 

The diagram of the control system on this 
page shows that the main essentials of any auto- 
matic control installation have been incorporated. 

Two full-duty boiler-feed pumps have been 
installed in connection with these latest extensions. 
One is a direct-coupled auto-transformer starter, 
315 B.H.P. motor-driven pump, made by Mather 
and Platt, Ltd., and the other a multi-stage 
steam turbine driven pump by G. and J. Weir, 
Ltd. Interconnected with the existing feed pumps 
they ensure boiler feed under the most adverse 
conditions. The turbo-feed pump has a capacity 
of 300,000 lb. of water'per hour, against a discharge 
pressure of 520 lb. per square inch. Designed to 
have a stable falling characteristic, the pump is 
fitted with the usual pressure and safety governors. 

Operating with a steam pressure of 375 lb. 
per square inch and a temperature of 800 deg. 
Fah. at the stop valve, the maximum continuous 
rating of the new Parsons turbo-generator is 
30,000 kW at 3000 r.p.m. In the high-pressure 
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cylinder the steam is expanded down to about 
10 lb. absolute, and is then passed to the double 
flow, low-pressure cylinder by a pair of overhead 
pipes. Entering the low-pressure cylinder in the 
centre of its length, the steam flows in both direc- 
tions to the ends, where it is exhausted at a vacuum 
of 28-7in. into a single condenser. To prevent 
deformation of the high-pressure cylinder in 
consequence of the high temperature, it is composed 
of molybdenum steel. The low-pressure cylinder 
is made of cast iron. In the design of the 
‘high-pressure cylinder special care was taken in 
its construction to ensure uniform expansion 
to avoid distortion. Steam is admitted to 
the inlet belts through branches in the top 
and bottom of the cylinder, and the belts 
are reduced in sectional area as the horizontal 
flanges are approached. This arrangement permits 
the flange bolts to be kept close in to the blading 
at these points. To enable the cylinder to be 
free to expand without constraint from the outer 
portion of the flange, the horizontal joint flange 
is slotted through certain bolt holes. Made from 
a hollow forged drum, the high-pressure rotor is 
integral with the shaft at one end and closed at 
the other by a flanged forging which is extended 
to form the journal for the second bearing. As 
the walls of the drum are comparable in thickness 
with the metal of the surrounding cylinder, the 
rotor and cylinder respond to temperature changes 
at the same rate. 

While the low-pressure rotor is not subjected 
to any great temperature changes, it has a higher 
rotational stress and is built up of thick discs 
shrunk on to the shaft. 

Throughout the turbine pure reaction blading 
is used. Altogether, there are forty-seven moving 
rows of blades varying in height from 2in. on a 





mean diameter of 23in. to 15in. on a mean diameter 
of 60in. Except for a few rows of the longer blades 
at the exhaust end, blading is employed of Parsons 
“end-tightened ” construction. As is well 
known with this form of blading, the clearances 
upon which steam tightness depends are axial 
instead of radial and can therefore be readily 
adjusted by the operator to any desired setting. 
In the remainder of the turbine, where, owing to 
the increased volume of the steam, leakage is of 
relatively less importance, radial clearance blades 
are used. Throughout the turbine the blading is 
composed of stainless iron, and to prevent water 
erosion the blades at the exhaust end are protected 
by tungsten steel shields. A separate steam chest 
mounted alongside the turbine is connected to 
the cylinder by corrugated pipes having sufficient 
flexibility to prevent the communication of any 
stress to the cylinder. The steam chest contains 
two governor valves and a separate emergency 
stop valve which shuts off steam automatically 
should the speed of the turbine exceed a pre- 
determined limit. 

Motor-driven rolling gear is provided to ensure 
uniform cooling and heating of the two rotors 
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“Tre Engineer 


A.—Connectiuns to existing master controller m control room 
B, L, R.—Control switches on panel in control room. 
C, K.—Contactors. 
D.—Vane ring. 
E.—1.D. vane control gear-box. 
) F.—Wire rope to hand control gear. 
; G.—Vane ring. 
H.—F.D. vane control gear-box. 
J.—Wire rope to hand control gear. 
M.—Hand control gear for F.D. and 1.D. fans. 
N.—Control switches on panel. 
O.—1.D. and F.D. speed control switches. 
P.—Isolating valves. 
Q.—Fuel/air ratio controller. 
8.—Stoker motor. 
T.—Furnace pressure controller. 
U.— lator control gear-box. 
V.—Hand wheel for hand control of regulators. 


ARRANGEMENT OF AUTOMATIC BOILER CONTROL 
when shutting down or starting the machine. 
With this gear the machine can be kept slowly 
turning after being shut down, so that cooling 
takes place uniformly and distortion caused by 
unequal temperature distribution is avoided. The 
spindles are preserved in perfect balance, even in 
the half hot condition. In accordance with 
standard practice for turbines having rolling gear, 
a high-pressure ail pump is provided to reduce the 
work of the rolling gear and to protect the bearings 
at starting. The pump delivers oil under the 
journals at a pressure sufficient to lift the rotors 
and to float the shafts on an oil film. It has 
six single-acting rams driven from a single shaft by 
an electric motor, and is designed to supply oil at 
a pressure up to 2000lb. per square inch. To 
ensure that each bearing gets an independent 
supply of oil at full pressure, each ram of the pump 
is connected to a single bearing. Three-stage feed 
heating is employed, and at maximum load the 
condensate is heated to a final temperature of 
290 deg. Fah. Make-up water is provided by a 
double-effect Caird and Rayner evaporator equip- 
ment. 

Rated at 37,500 kVA M.C.R. at 6600 volts, 
0-8 power factor, at a speed of 3000 r.p.m., the 
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alternator is excited by a direct-coupled exciter,’ 
which derives its field current from a small constatit 
voltage auxiliary exciter incorporatéd in the same 
frame. The casing of the alfétnator is composed 
of fabricated electrically welded steel plates, and 
the laminations from which the core is built up 
are of high silicon steel. Parsons patented helically 
stranded coreless cable, with the individual wires 
insulated and the whole cable formed to the 
requisite sectional shape without subsequent 
mechanical pressure, is used for the core con- 
ductors. Each finished conductor is tested to 
nearly five times the normal working voltage. The 
ends of the conductors are divided and connected 
to the end windings by a system of multiple, joint- 
ing, which reduces the eddy current losses and 
facilitates making sound connections. In accord- 
ance with Parsons usual practice, the end shields 
are made of non-conducting and non-magnetic 
material, with a consequent appreciable reduction 
in the eddy current losses of the machine. The 
rotor was made from a single forging of high-grade 
mild steel. Radial slots milled in the body and 
insulated with moulded micanite troughs receive 
the windings which are composed of copper strip 
bent on a coil-forming machine and insulated with 
micanite between the turns. The non-magnetic 
steel caps are electrically connected to the body by 
flexible bonding strips. The finished rotor was 
dynamically balanced, and subjected to an over- 
speed test in accordance with standard practice. 
By supplying the field of the main exciter with 
current from an auxiliary exciter designed to 
generate at constant voltage, stability of the alter- 
nator is assured. The two exciter armatures are 
on the same shaft, which is driven by a flexible 
coupling from the end of the alternator rotor. 
Ventilation of the alternator is affected by a closed 
air circuit system. Air circulation is maintained 
by two motor-driven fans mounted inside the 
foundation block, the motors alone being external 
to the foundations. In emergency and at periods 
of light load the alternator may be operated with 
one fan in service. Heated air from the alter- 
nator passes through air coolers, which are also 
mounted in the foundation block. In the event of 
a failure of the water supply, the set may be run 
on an open-air circuit. : 

The condensing plant supplied by Hick, Har- 
greaves and Co., Ltd., has twin continuous service 
condenser shells, with a total cooling surface of 
39,000 square feet. It is designed to maintain 
28hin. of vacuum at 30in. barometer, when supplied 
with 32,360 gallons of water per minute, at a 
temperature of 70 deg. Fah. for the maximum 
turbine: loading. Duplicate 50 per cent. hori- 
zontal 215 B.H.P. Mather and Platt, motor-driven 
pumps, with motor-operated discharge valves, 
deal with the circulating water, whilst the ccn- 
densate is handled by duplicate vertical 50 B.H.P. 
Metropolitan-Vickers motors driving 100 per cent. 
two-stage ““Hivac” extraction pumps operating 
in conjunction with a Hick, Hargreaves automatic 
spring condensate control valve, which ensures 
that all make-up water passes through the main 
condensers whether from the surge tanks or 
evaporators. The incondensable gases are with- 
drawn from the condenser shells by duplicate two- 
stage steam-operated “ Hivac” air ejectors com- 
bined with a booster ejector for rapid starting. 
This booster with one of the ejectors can produce 
a vacuum of 25in. in three minutes, leaving the 
balance of vacuum to be built up whilst the 
turbine is running up to speed. 

The cooling tower is a natural-draught, rein- 
forced, concrete “‘ hyperbolic ’’ tower, designed by 
Mouchel and Partners for the constructors, 
Concrete Piling, Ltd. It is the first of its kind to 
be erected in the administrative county of London, 
and the first in this country to be painted to 
camouflage it from air observation. It is designed 
for a minimum circulation of 1 million gallons 
per hour, a maximum of 2 millions, and a normal 
duty cycle of 1} million gallons of water per hour 
recooled from 90 deg. to 80 deg. Fah., for a wet-bulb 
temperature of 60 deg. Fah. with 75 per cent. 
humidity. 

The use of this cooling tower is unusual, as. it 
only deals with a part of the heated circulating 
water discharged from the power-house when 
required. Erected over the main discharge chamber 
to the canal is a pump-house containing two 24in. 
Mather and Platt ‘‘ Lonovane”’ pumps, each directly 
coupled to a 260 B.H.P. direct-on-started motor. 
The pumps can be operated singly or in parallel 
to feed the tower through a 36in. diameter pipe, 
and the recooled water is returned by gravity 
through a separate discharge weir to the 





canal. The heated and recooled water inter- 
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mingle to ensure a lower average temperature 
than would otherwise be the case. This, in turn, 
ensures that the temperature under the natural 
flow of the canal: towards the circulating water 
intake works at Lea Bridge is not too high, the 
temperature obviously depending on weather con- 
ditions, power-house loading, and time of the year, 
when the cooling tower will be needed. 

For controlling the new 30,000-kW alternator, 
A. Reyrolle and Co., Ltd., supplied a 4000-ampere, 
6600-volt panel corresponding to that supplied 
for the earlier machine, and having a guaranteed 
breaking capacity of 1000 mVA. The vertical 
drop-down type switchgear has duplicate bus-bars 
and duplicate circuit breakers to facilitate change- 
over from one bus-bar to the other without inter- 
ruption of supply. Built up of laminated strips 
in the form of a hollow square, the three-phase bus- 
bars are supported by bakelite insulators at 
short intervals, and each set is enclosed in a com- 
pound-filled chamber having a casing of non- 
magnetic material. 

The current transformer chambers are oil 
filled, and the cable-sealing chambers mounted 
below them are designed to accommodate four 
cables per phase. Provision is made for earthing 





the cables, and interlocking mechanism ensures 
that the earthing operation can only be made 
when both of the circuit breakers are open and 
prevents closing of either of the breakers while the 
cable is earthed. 

The bus-bar chamber orifices and current trans- 
former chamber orifices are fitted with tongue 
contacts which engage with similar contacts in the 
circuit-breaker bushings. Automatic locking-off 
doors seal off the orifices as the circuit breaker is 
lowered to its isolated position. 

Three individual cylindrical tanks are used for 
each three-phase circuit breaker, which is 
suspended from a common top plate of non- 
magnetic material. The circuit breakers are raised 
or lowered by motor-operated buttress-threaded 
screws, and a motor-operated switch-truck is 
available for conveniently moving a circuit breaker 
to any desired position. 

We reproduce on page 346 views of the 
boiler-house containing the five Simon-Carves 
boilers, the new boilers, the firing floor, and the 
tiddlings hoppers. Finally, we should not omit 
to mention that Aiton and Co., Ltd., supplied the 
pipework ; Hopkinson, Ltd., the valves; and 
Brookhirst Switchgear, Ltd., the motor starters. 








Leipzig International Fair 


No. II 
(Continued from page 309, March 10th) 


We continue in what follows our description of 
some of the more interesting technical 
exhibits which were shown at the Leipzig Spring 
Fair, which was opened on Sunday, March 5th, 
and remained open until Monday last, March 13th. 
It was the largest Fair of recent years, and may also 
be looked upon as one of the most successful. 


COLLET AND ENGELHARDT 


An outstanding exhibit among the few very large 
machine tools which were on view in Hall 9 was 
the horizontal boring and milling machine to be 
seen on the stand of Collet und Engelhardt A.G., 























BORING AND MILLING MACHINE—COLLET 


of Offenbach-on-Main, herewith illustrated. As 
our engraving indicates, it has a rotating vertical 
column which carries the motor-driven boring 
carriage. In addition to its vertical movement, 
the carriage can also be swivelled 30 deg. above and 
below its horizontal position. The bed of the 
machine is designed for bolting to a larger base 
plate or working bed. The machine weighs close 
upon 90 tons, and some of the principal dimen- 
sions are as follows :—Diameter of boring spindle, 
225 mm.; boring depth in one operation, 1900 mm.; 
face plate diameter, 1130 mm,; highest and lowest 





positions of boring carriage above the face of the 
bed plate, 4550 mm. and 1350 mm. respectively ; 


circular motion of main column, 360 deg. The 
spindle speeds have a range from | to 110 r.p.m., 
while the feeds for milling cover a range of 8 mm. 
to 800 mm. per minute, or } mm. to 12 mm. per 
spindle revolution. The quick-return speeds for 
all movements vary from 600 mm. to 1200 mm. 
per minute. Provision is made for screw cutting. 
There is an inner boring spindle for lighter high- 
speed work, and this has a speed of 7mm. to 300mm. 
per minute, the diameter of the spindle being 
85 mm. The boring feed range for the inner 
spindle is from 0-09 mm. to 4-33 mm. per spindle 
revolution. The main driving motor on the boring 
carriage has a designed output of 32 H.P., while 
the smaller motor for turning the column has an 
output of 8-5 H.P. In its general design the 
machine incorporates all the latest designs of the 
makers, a special feature being the patented full 
mechanical balance, which does away with the 
necessity for a heavy cast iron balance weight, 
and has lightened the machine by about 17 tons. 
Our engraving shows the neat arrangement of the 


‘controls, which have motor and hand operation, 
' with indicating dials for both speeds and feeds. 


Locking mechanism for the column and _ boring 
calriage movements is provided, and there are 
special couplings which guard against the over- 
running of the end positions. All gears are hardened 
and ground, and there is a completely automatic 





lubricating system, complete with its oil pump and 
filter. 

Another large tool which was prominent on the 
stand was the electrically controlled copying 
milling machine, which has been developed by the 
firm in collaboration with Siemens Schuckert of 
Berlin, and was described in connection with last 
year’s exhibits. We noted that the design has 
been further developed, and that the electrical 
control mechanism is now built into the machine. 
Another tool may be mentioned as a good example 
of modern boring and milling machine practice. It 
is a high-speed type of machine suited for light 
metal and phosphor-bronze work. As will be seen 
from our engraving, there is a fixed upright and 
stay, and a revolving table with a cross movement, 
the drive being obtained by a P.I.V. gear in com- 
bination with a special endless belt and gears 
designed to give a very wide range of stepless 
speeds. There are separate drives for the boring 
spindle and the face plate, with a combination 
of motions. The arrangement of controls has been 
greatly simplified and the appropriate speed and 
feed for different types of work is given by an 
indicator. The feeds and quick traverse are 
worked by moving a single lever in opposed direc- 
tions. This lever also starts and stops the machine. 
The table moves on V slides and is automatically 
controlled. The gears are ground and the drives 
for the boring spindle and the boring slide are 
housed in separate gear-boxes. Instead of the 
usual balance weight to ease the movement of the 
slide the firm has recently introduced a new pattern 
of full mechanical balance by means of a pulley 
block arrangement. This is stated to have produced 
a great saving in cast iron and a much lighter 
machine. Some of the principal dimensions of 
the machine shown on the stand are as follows :— 
Spindle diameter, 85imm. taper No. 5 Morse ; 
boring depth in one operation, 700 mm.; auxiliary 
feed, 350mm.; lowest and highest positions of 
the boring spindle above the surface of the travers- 
ing table, 80 mm. and 1050 mm.; vertical move- 
ment of the boring spindle, 970mm.; diameter 
of face plate, 475mm.; area of table, 900 mm. 
by 1100 mm.; distance between the face plate 
and the stay, 2500 mm.; longitudinal and trans- 
verse movements of table, 1400 mm. and 1000 mm. 
respectively ; stepless range of speeds, 12 to 
1200 r.p.m. 


Dr. WALDRICH K.G. 

A new development which was displayed in 
operation on the stand of Dr. Waldrich K.G.. 
machine tool manufacturers, of Siegen, West- 
phalia, was the large high-speed lathe fitted 
with electric feeler control for repetition work, 
which we illustrate herewith. It was shown operat- 
ing on a curved roll. An accompanying engrav- 
ing shows the general construction of the lathe, 
which has a four-track bed, and has been specially 
designed for high cutting capacity, with maximum 
precision of work. The height between the centres 
is 27}in., with a distance between the centres of 
11ft. 6in.; the face plate has a diameter of 4ft. 3in., 
and the dimensions are such that a maximum 
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swing over the bed of 4ft. 7in. can be obtained 
with a maximum swing over the saddle of 3ft. 6in. 
A 560 B.H.P. three-phase motor drives the lathes 
and the different face plate speeds, which have a 
range from 1-5 up to 120 r.p.m., are obtained by 
sliding gears so designed that only those gear, 
which are actually driving are in mesh at any one 
time. The headstock is of the completely enclosed 
pattern, and it is furnished with a range of sixteen 
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HIGH SPEED LATHE—WALDRICH 


geometrically graduated speeds, so chosen that 
work of all diameters can be machined to the 
highest limits of speed. The special forced lubri- 
cation system for the headstock which is adopted 
by the makers for large lathes is incorporated in 
the design, and is complete with a cut-out should 
the oil pressure fail. 

Although the lathe is arranged for ordinary 
turning work with a slide rest which runs along the 
two front bed guides, with the usual longitudinal 
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“THE ENGIncer” 
ARRANGEMENT FOR 


and cross feeds dependent on face plate speed—an 
arrangement which enables ordinary cylindrical 
and taper work to be done—particular interest 
attaches to the device for stepless copying from a 
template by electrically operated feeler control, 
which has recently been developed by the firm in 
conjunction with the A.E.G., of Berlin. A dia- 
grammatic sketch of the arrangement is given in 
the accompanying drawing. It will be seen that 
the template is attached to the rear guide bed, and 
the changes in shape are transmitted to the tool by 
means of an arrangement of coils, valves and relay 
controls on the feed motors. 

The stepless working is obtained by two feed 
motors, a longitudinal feed motor 1, and a cross 
feed motor 3 on the saddle 2, both of which can be 








regulated by an additional Ward-Leonard set 5, 
in the ratio of 1 : 10, so that by changing the speed 
of these motors the tool 6 is given a resultant move- 
ment conforming to the actual curve of the template. 
The speed is regulated by the feeler 7, which is 
rigidly connected to the cross slide-4 by the arm 8. 
By this means the cutting tool is made to perform 
the same resultant movements as the feeler. 

The feeler device itself, which we show 
diagrammatically in the drawing below, consists 
of two Eltas gauge coils of the A.E.G. pattern, 
one each for the longitudinal and traverse motions, 
which are designed to impart the requisite impulses 
for the speed regulation, even when the direction 
varies by only a few thousandths of a millimetre. 
The arrangement consists in the main of two gauge 
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FEELER DEVICE—WALDRICH 


coils, between which the armature moves in 
conformity with the template, as calibrated by 
the sensitive finger. The two gauge coils 
work on an alternating-current measuring bridge. 
With the slightest movement of the sensitive finger 
there are produced, owing to the inequality in the 
magnetic system of the measuring bridge, tiny 
impulses which, strengthened by amplifying valves, 
act on the grid of the six Thyratron valves and 
transmit the impulses to the motor controls 
through the appropriate quick-action relays. 
According to the position of the armature in the 
two Eltas gauge coils, the feed motors are then 








COPYING FROM TEMPLATE—WALDRICH 


controlled as regards speed and the requisite direc- 


Swain Sc 





tion of rotation by the automatic Ward-Leonard 
regulator fitted in the switch cabinet. This regu- 
lator is so subdivided that the speeds of the two 
feed motors change relatively according to a sine 
curve. The effect is that the resultant feed of the 
tool always remains constant, and consequently 
the depth of cut is always the same, whatever the 
steepness of the curve may be. 

By means of the general regulator 12, which is 
fitted in the Ward-Leonard portion 11 of the switch 
cabinet, the speed of both feed motors and the 
depth of cut can be regulated. The whole valve 
portion with the automatic and .quick-acting 
relays is housed in a separate compartment of the 
switch cabinet 9, in which is also fitted an addi- 
tional switch 10 for the regulation by fine stages, 








so that the sensitivity of the control can be adopted 
to whatever roughing or finishing work requires 
to be done. 

Furthermore, there are in the headstock of the 

machine various signal lamps and an optical 
indicating device, so that the working of the feed 
motors can be observed and the direction of 
traverse resulting from the speed of the two 
motors can be seen at once. The feeler has also a 
special emergency switch which, in the event of 
any irregularity, immediately switches off the 
whole drive so that the work piece is never in 
danger of being damaged. In one of our engrav- 
ings we show the turning tool in operation with the 
template and the electric feeler. . 
. Messrs. Waldrich also exhibited a high-speed 
roughing lathe, with 41}in. centre height, 26ft. 3in. 
between centres, and a work capacity up to 100 
tons weight. The machine weighs about 130 tons, 
and it is driven by a 150 B.H.P. motor. 


RABOMA MASCHINENFABRIK 


A particular feature of the display of radial 
drilling machines shown by the Raboma Maschinen- 
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RADIAL DRILLING MACHINE—RABOMA 


fabrik, Hermann Schoening, of Berlin Borsigwaide, 
was the new RH model, which is equipped with 
hydraulic speed and feed preselection. Instead 





of the more usual change lever for both speed and 





TURNING CURVED FORM FROM TEMPLATE—WALDRICH 


feed selection, there are two concentric selector 
dials which can be set while the machine is in 
operation to give the desired speed and feed for 
the next operation. When ready, the new speed 
and feed come automatically into operation by 
hydraulic means. The change of speed is opera- 
tive over the complete range from 11 up to 
1500 r.p.m. The device is, we noted, very simple 
in its construction and silent in operation. It is 
claimed to reduce very considerably the time 
between the successive drilling operations. Another 
feature on the range of Raboma radial drilling 
machines is the firm’s patented elevating lock 
control, a diagram of which is herewith reproduced. 
From the engraving it will be seen that the elevat- 
ing spindle of the machine a carries two nuts, the 
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driving nut 6 and the locking nut c. The driving 
nut is free to rotate while the locking nut is fixed. 
When the lifting movement for the vertical arm of 
the machine is switched on, the elevating spindle 
rotates freely with the driving nut b and only the 
locking nut ¢ moves upwards and downwards. 
By means of the link d and the rod ¢ it releases the 
sleeve of the arm on the main circular column. In 
both of its end positions, the locking nut clutches 
through the trips f, and f,, with the dog g of the 
driving nut, so that it is held fast and the arm can 
traverse in the desired direction. When the move- 
ment for raising the arm is switched off, the elevat- 
ing motor is automatically reversed, and the 
driving nut b releases itself from the locking nut e, 
and rotates freely, so that the arm movement 
ceases. The locking nut c is again returned to its 
original position, and the arm sleeve is again locked 
by the link d and the rod e. After the original 

















DRILLING MACHINE CONTROL MECHANISM 
—RABOMA 


position has been reached, an end stopautomatically 
trips the elevation lock control. The makers 
claim that this new arrangement gives not only an 
additional saving in handling time, as against the 
earlier separate locking system, but it also makes 
possible increased accuracy, alongside the general 
arrangement of locking the column, arm sleeve, 
and saddle, because when setting the drill it dis- 
pences with the locking and the unlocking of the 
arm sleeve. At the best, it is pointed out, the 
locking of an arm sleeve may cause a slight rise 
in the position of the outer arm, with the inevitable 
result that the drill point located with a loose arm 
is then out of position. With the Raboma eleva- 
tion lock control described, the fixing of the drill 
point is carried out with a locked arm, and this, 
in conjunction with the firm’s patented axial 
column lock, eliminates any deviation of the 
located tool. In addition, the lock forms a pro- 
teetion against drilling with an open arm sleeve. 
(To be continued) 








Letters to the Editor 


(We do not hold ourselves responsible for the opini 
t2.) 





of our 
corr 


COAL v. OIL IN THE NAVY 


Sim,—aA widely published extract from the state- 
ment accompanying the Naval Estimates says that 
“detailed investigations ...have proved conclu- 
sively that, on major counts, weight and space re- 
quired and operation, a return to coal burning would 
irapose such a handicap on our ships as to be definitely 
unacceptable.” 

Since no “investigations” applied to a ship 
designed to burn oil could “ prove conclusively that 

. a return to coal” is “ definitely unacceptable,” 
it will naturally be assumed that the Admiralty’s 
conclusion against any coal burning in warships was 
reached by investigating plans for a warship specially 
designed to bunker and burn coal. 

No marine engineer will dispute that a ship which 
is to be efficient as a coal burner must be designed to 
bunker and burn coal, just as an exclusive oil burner 
must be designed to bunker and burn oil. 

There is a widespread and disquieting belief that 
the Admiralty’s “detailed investigations’ of the 
practicability of burning coal were, in fact, confined 
to a ship designed for exclusive oil burning. If this 
belief is unfounded, the Admiralty should confute it, 
because the conviction is growing that the slight addi- 
tional weight and space inherent in coal is being used 





as a pretext to confirm a predetermined policy of 
absolute reliance upon foreign oil. 

If the Admiralty is unable to design an efficient 
coal-burning warship, civilian constructors and engi- 
neers are able and willing to ‘help the Admiralty 
technical department in this respect. 

R. A. S. REDMAYNE. 

London, 8.W.1, March 13th. 


EFFICIENCY FORMULAS FOR MODEL AND 
FULL-SCALE CENTRIFUGAL PUMPS, &c. 


Str,—I am much obliged to Mr. Jennings for his 
letter published in your issue of March 10th, which 
centres attention on the difficulties in the way of the 
establishment of comparative formule. The 
difficulties are just those which are foreseen by the 
designer. In particular, I agree that lack of accuracy 
in model and prototype dimensions may have an 
effect comparable with that caused by differences in 
relative roughness. I have not yet had the pleasure 
of reading Professor Spannhake’s latest book, but 
his form of the Moody equation can easily be derived 
from equations (3) and (4) given in my previous 
letter, published in your issue of March 3rd, by noting 
that the shock coefficient c,=0, also that «——0-25, 
and that hti=nd. It is to be noted that the Moody 
formula assumes that all the losses in the pump and 
model are of the smooth-turbulent type. It is thus 
applicable to very well-designed machines with 
polished internal surfaces. In my opinion, a satis- 
factory Moody expression for pumps and models 
would be : 


p= a (2 Nm) (d D)'!s (h HH J‘ hte 
This form would allow for a certain amount of 
roughness. 

A Moody formula can also be derived from (3) 
and (8) by assuming that all losses are of the rough- 
turbulent type ; thus : 

n=1—[ {ers log ery (4/3)|~"] . 
and 

qp=1—(1- Nm) { log €y9 (d/8m) /log ey5 (D/8,) }* - (17) 


. (15) 


. (16) 


This form would seem to meet the case of ordinary 
commercial pumps having cast surfaces. It shows 
that efficiency is independent of Reynolds’ number, 
but dependent on the relative roughness of the 
surfaces, or, alternatively, on size alone where the 
absolute roughness is a constant. 

There is yet another method of representing 
efficiency. It is obtained by assuming that part of 
the internal surface is smooth and that part is rough. 
In this case 


f=Cyo (n d*/v)*+ | ¢y, log Cy. (4/8) ion . (18) 


and 
n= 1—e,— [ees (n d?/v)* + {c24 log cys (d/8)}*] - (19) 


Mr. Jennings’ first and second paragraphs draw 
well-deserved attention to the empirical nature of 
all expressions for the coefficient of friction. His 
argument here is inescapable, and is fundamental 
where experimental results are correlated by means 
of dimensionless groups. Theoretically, however, 
there need be no difficulty in the case where 

f= (€9/ey08) (n d?/v)B . (12) 
accurately represents the friction factor, and c¢, 
accurately represents the shock-loss factor, in both 
model and pump. Five constants must be found, 
and five equations must be obtained. Theoretically, 
this can be done by running the model at four different 
speeds with the same roughness, and at any speed 
with a different roughness, or with zero roughness 
(i.e., with polished surfaces). 

The constants obtained in this way should apply 
to the full-scale machine without additional experi- 
ments on the latter being necessary. In the case, 
however, where (12) and c, only approximately 
represent the loss coefficients in model and pump, 
and I think that this is the condition which Mr. 
Jennings has particularly in mind, the prototype 
itself must be.tested, as it will be, of course, in ordinary 
cases. First of all, the model is run at five speeds 
and two roughnesses as before, and the five constants 
found from the five simultaneous equations obtained. 
The full-scale pump is also submitted, if possible, to 
the same treatment and five slightly different 
coefficients found—the difference depending on 
whether (12) and ¢, are good or bad approximations. 
Satisfactory coefficients for the particular design are 
then arrived at by averaging the corresponding model 
and prototype coefficients. 

In conclusion, Sir, may I be permitted to express 
my own appreciation, and I am sure that of Mr. 
Jennings, of your courtesy in permitting this dis- 
cussion to monopolise so much of your space? May 
it not be too much to hope that some of your readers 





will come forward with test figures by means of which 
the practical use of the foregoing ideas may. be 


determined ? G. G. McDonatp. 
The University, Glasgow, W.2, 
March lIth. 


LOCOMOTIVE FIRE-BOXES 


Str,—Mr. Livesay in his article comparing American 
with English locomotives, in your issue of this week, 
says of steel fire-boxes that one advantage over 
copper is the possibility of welding. He may be 
referring: to. the old-fashioned hammer welding, in 
which case he is correct ; but if he refers to the new 
form of welding electrically or with acetylene, &c., the 
same process with regard to copper is the old-estab- 
lished “* brazing.” Both processes are the fusion into 
two pieces to be joined of another metal as near as 
possible like those joined. 

It is curious that engineers never had faith in 
brazing, though coppersmiths had, and the brazing 
metal went right through the joint, but engineers 
now pass the modern so-called welding, though the 
joint is only backed round the edges, leaving the centre 
of the joint air-bound or unattached. 

I do not think the brazing of thick copper, like 
jin. fire-box plates, was ever attempted, as in the old 
days it was difficult to get enough heat to the joint, 
but I do not see why the method should not have been 
developed as steel welding has ; but if a coppersmith 
did such a job he would never be satisfied with just 
brazing round the edge, he would want the brazing 
metal to go right through the joint. 

Artur F. Woopcock. 

Bradford, Yorks, March 11th. 








Engineering Precautions (Air Raid) 
Committee 


MemoranpuM No. 2 of the Institution of Civil 
Engineers, which will appear in the March Journal, 
deals with the penetration of bombs. The penetra- 
tion of a bomb falling with a given velocity depends 
very largely on its sectional density or the ratio of its 
weight to its maximum cross-sectional area. Since 
the steel case of a bomb has a much higher density 
than its high-explosive filling, the sectional density 
depends on the charge/weight ratio, or the weight of 
explosive expressed as a proportion of the total 
weight of the bomb. The penetrative power of any 
given bomb depends on its striking velocity, and for 
any bomb there is a terminal velocity at which the 
air resistance is equal to the weight of the bomb. 
Approximate terminal velocities are given for bombs 
of different sectional densities, and it is considered 
possible that the terminal velocity for a bomb of 
high-sectional density might be as much as 1500ft. 
per second, although such a velocity could only be 
reached in practice if the bomb were dropped from a 
height of 40,000ft. or 50,000ft. The practical upper 
limit for the arrival velocity of a very heavy bomb of 
high sectional density is probably about 1200ft. per 
second. At the other end of the scale a small incen- 
diary bomb, with a low sectional density, might have 
a terminal velocity no higher than 400ft. per second, 
and this terminal velocity would be easily reached in 
practice. 

The depths of penetration for a number of different 
materials are shown diagrammatically for a bomb of 
unit sectional density. The actual depth for any 
bomb is obtained by multiplying the unit depth by 
the appropriate value of the sectional density. As an 
illustration of the actual results indicated by the 
diagram, a small incendiary bomb with a sectional 
density of $ lb. per square inch, and an arrival velo- 
city of 400ft. per second, would penetrate concrete 
of medium strength to a depth of about lin., and, 
alternatively, sand, gravel, or earth to a depth of 
about lft. A 500lb. bomb with a charge/weight 
ratio of 40 per cent., or a 2000 lb. demolition bomb 
with a charge/weight ratio of 55 per cent. might be 
expected to have a maximum depth of penetration 
of 2ft.. 6in. in concrete of medium strength, and, 
alternatively, of a little over 20ft. in sand or gravel. 

The maximum vertical depth into the ground which 
could be reached by a 2000 lb. bomb of high sectional 
density specially designed for good penetration—and 
therefore containing only a small proportion of high 
explosive—is estimated as being unlikely to be more 
than 50ft. or 60ft. This estimate, however, is not to 
be taken as indicating the depth of earth cover required 
for protection against such a bomb, as it does not 
include an allowance for the disruptive effect of the 
explosion. 








Broxen Hitt Siiver Ming Crosep.—The famous 
Broken Hill Proprietary silver mine, which during the 
past fifty-four years has produced over 12 million tons of 
ore, has been closed down, owing to the exhaustion of 
ore workable at a profit. If metal prices increase suffi- 
ciently, the mine will be reopened. : : 
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Rail and Road 


Aik CONDITIONING ON AMERICAN KatLways.—During 
the past year over 650 air-conditioned railway coaches 
have been placed in service on Class I railways in the 
United States. On January Ist last, there were 10,977 
air-conditioned coaches in service in the country, and of 
these 4955 belonged to the Pullman Company. 


THe Lonpon Passenger Transport Boarp.—The 
appointing trustees aeting under the provisions of Section 1 
of the London Passenger Transport Act, 1933, have 
reappointed Sir Henry Maybury to be a member of the 
Board for a further period of three years from May 18th, 
1939, and have appointed Colonel Forrester Clayton to 
be a member of the Board for a similar period. 


RaiLway ELECTRIFICATION IN GERMANY.—The electri- 
fication of the line in Germany between Nuremburg and 
Saalfeld is rapidly nearing completion and is expected 
to be ready for operation in a few months. The work 
of extending the electrification from Saalfeld to Halle 
is now in progress. With the ultimate electrification of 
the Berlin—Munich line the journey time will be reduced 
from eight to just under six hours. 


Rat. WeExtprine In Inpia.—Long lengths of welded 
rails will undergo severe tests in India where high sun 
temperatures are recorded. According to the Railway 
Gazette, 1000 joints are being welded by the Thermit 
process on the North-Western, East Indian and Great 
Indian Peninsula Railways. The rails, which are being 
laid between Jullundur and Ludhiana, will be subjected 
not only to the highest, but also the lowest temperatures 
in the plains of India. 


RE-LocATING A Ratuway Line in America.—lIn order 
to avoid repetition of the floods which seriously damaged 
its 10 miles of line through the Soledad Canyon in March 
last, the Southern Pacific Railway Company has raised 
the track above flood level and improved its alignment. 
The rebuilt line has been straightened and new channels 
cut to keep the river on one side of it as much as ible. 
In some places the level has been raised as much as 9ft. 
and horizontal shifts of 65ft. were made without taking 
the line out of service for more than three hours. 


LocoMoTIVE CONSTRUCTION IN THE Untrep STATEs.— 
A heavy drop was recorded in the number of locomotives 
completed and ordered in the United States during 
January last. According to the United States Department 
of Commerce, the principal manufacturers dispatched 
23 locomotives and had orders for a further 91,. whilst the 
respective figures for January, 1938, were 35 completed 
and 156 ordered. The engines on order on January 31st 
last included 5 steam, 20 electric, and 54 oil-electric for 
home service, and 6 steam, 4 electric, and 2 oil-electric for 
export. 

Roap AND Rat AGREEMENT.—An ment reached 
between representatives of the railways and the Traders’ 
Co-ordinating Committee has been ratified by the Grand 
Council of the Federation. of British. Industries. It has 
been decided to submit a joint memorandum to the 
Committee of the Transport Advisory Committee which 
has been conducting the inquiry into the claims of the 
railway companies. The agreement provides for con- 
sultation about the rates charged between_representatives 
of the traders and of the railways, with reference to the 
Tribunal in the event of disagreement: 


AvorIpDING SMOKE ¥RoM Locomotives tn Towns.—In 
an article describing a new boiler plant installed in the 
Salt Lake City terminus of the Denver and Rio Grande 
Western Railroad, in the United States, Power emphasises 
the precautions being taken to avoid the production of 
smoke in the city area. It is stated that eventually the 
smoke abatement programme of the railway will include 
direct steaming of locomotives and every locomotive will 
be steamed up from the central boiler plant before leaving 
the sheds. By this arrangement engines will start out 
on the road without fires in their fire-boxes. 


RoAD-RAIL ConTAINER Hanpiine iN Hoitianp.—An 
interesting new system of handling containers, which 
has been adopted on the Netherlands Railways, is described 
in the Railway Gazette. A ial vehiele has been con- 
structed for transporting the all-steel welded containers 
from the railway trucks to their final destination. The 
vehicle, which is drawn by a Ford tractor, is equipped 
with raising and lowering gear. There are two telescopic 
channel rails which ean’ be extended -from the vehicle 
to form a bridge along which the container is pulled off 
the rail truck. When the vehicle reaches its destination 
the rails are again extended for unloading the container, 
or the frame can be raised to an angle to. tip the contents 
out at the rear. The container is moved along:on the 
frame and rails by a push-and-pull power-operated rod. 
Power for the various operations is supplied by a hydraulic 
pump driven through a clutch from the tractor engine. 


ProrosEeD New Raritways i U.S.8.R.—The draft 
of the Third Five-year Plan to be presented. by Mr. 
Molotov for the approval of the Congress of the Com- 
munist Party of the Soviet Union provides for the building 
and putting into operation of 6835 miles of new railways 
and for the laying of second tracks on existing railways 
over a length of 5000 miles. This year, among the railways 
to be completed and put into operation are the. Volo- 
chayevka-Komsomolsk, Karaganda-Balkhash, Rubtsovka- 
Ridder, and the southern section of the Moscow—Donets 
Basin Railway. New lines to be this year include 
the Kazan—Bugulma, intended to improve communica- 
tion between the central parts of the Union and the Urals 
and East; Akmolinsk— ly, covering a distance of 
522 miles, to provide a direct outlet for Karaganda coal 
to Magnitogorsk. Later, when the new line from Akmo- 
linsk in the direction of Barnaul and Taishet has been 
constructed, this railway will be one of the principal 
sections of the South Siberian main line. Of the new 
railways to be built under the Third Five-year plan are 
the Kuznetsk Basin—Altai, 125 miles long; the Orsk— 
Kandagach line, 162 miles long; and the Kizlyar- 
Astrakhan line, 217} miles long. 





Miscellanea 


Waste Heat Borters.—In a recent paper before the 
Diesel Engine Users Association, Mr. H. J. Fountain dealt 
with waste heat utilisation. In the course of his remarks, 
he said that the thermal efficiency of an oil-electric plant 
with a poor load factor could be improved, and a definite 
saving made, by fitting a silencer-electric boiler to the 
engine, so that. during light engine load periods electric 
immersion heaters could be switched on, converting the 
generating set.into a heat producer. This would give an 
input of about 11,000 B.Th.U. into. the water for every 
1 lb. of fuel used in the engine, but, of eourse, this artificial 
electric heating load was reduced when the normal load 
came on to the engine. 


ENGINEERS REPRESENTED IN ANGLO-GERMAN TRADE 
Discussions.—In view of the importance which the 
Federation of British Industries attaches to the forth- 
coming Anglo-German trade discussions, Mr. Peter Bennett 
President of the. Federation, has invited the following 
gentlemen to be members of the delegation in addition 
to those already forming part of it :—Lieut.-Colonel 
Lord Dudley Gordon, President of the British i P 
Association, and chairman of J. and E. Hall, Ltd.; Mr. 
A. C. Macdiarmid, chairman of Stewarts and ‘Lloyds, 
Ltd.; Mr. -Dunealfe, vice-chairman of the Associa- 
tion of British Chemical Manufacturers, and director of 
British Glues and Chemicals, Ltd. The invitation has been 
accepted. 


GENERATION OF Etxecrricrry.—The official returns 
rendered to the Electricity Commissioners show that 2334 


million units of electricity were generated by authorised | 


undertakers in Great Britain during the month of Febru- 
ary, 1939, as compared with the revised figure of 2145 
million units in the corresponding month of 1938, repre- 
senting an increase of 189 million units, or 8-8 per cent. 
The number of working days in the month, 7.e., excluding 
Sundays, was-twenty-four, the same as last year. During 
the two months of 1939, up to the end of February, the 
total amount of electricity generated by authorised under- 
takers was 5038 million units, as cot with the revised 
figure of 4527 million units for the year 1938, representing 
an increase of 611 million units, or 11-3 per cent. 


A New Catatytic Cracking Procress.—Three of the 
largest oil companies in the United States have decided 
to lay down a plant using a new catalytic cracking 
process developed by thé Universal Oil Company 
of Chicago. According to the Chemical Trade Journal 
and Chemical Engineer, the process will produce a new 
type of petrol. The thermal cracking :process, hitherto 
the one exelusively employed. in.the United States, pro- 
duces from gas oil yields of 70 to 75 per cent. of. petrol 
having an octane rating of 72.. The-new catalytic i 
process is said to produce 85 per. cent. of petrol with an 
octane rating of 81-or higher.- It is not expected that the 
new will displace the present cracking equipment, 
in which there is an investment of more than 400 million 
dollars in the United States, but will supplement it 
and add to the flexibility of refining operations. 


Nationat Savincs Hoiipay ScREMES.—Wide attention 
has lately been drawn to the schemes put forward by the 


National Savings Committee for theencouragement of 
schemes 


saving for holiday purposes, -. The: : have been 
adopted by a.large number of firms in many trades. One 
of the main reasons for the success of the schemes is the 
fact that they have been given commendation by many 
important trade federations. : The following aré amongst 
the organisations «which have supported the schemes in 
this way :—Coal Mining and ‘Mining Association ;_ Engi- 
neering and Allied Employers’ National Federation ; 
Glass Manufacturers’ Federation; . Surgical Instrument 
Manufacturers’ Federation ; Dock and Harbour Autho- 
rities ; National Federation of Vehicle Trades; Iron 
and Steel: Trades’ Employers’ Association. Similar action 
has been taken by certain leading trades unions. 


Tue INTERNATIONAL HIGH-TENSION CONFERENCE.— 
The tenth meeting of the International High-tension 
Conference will be held in Paris from Thursday, June 29th, 
until Saturday, July 8th next. It will.be a continuation 


of the nine former meetings, which have been held 


regularly every two years since 1921. The 1939: meeting 
will deal, in particular, with the most recent progress in 
the construction and maintenance, of apparatus used 
for generation, transformation, and circuit rupture ; 
the construction, insulation, and. maintenance of over- 
head lines and underground -cables; »and the opera- 
tion, protection, and interconnection. of networks. 
More than one hundred reports from 
countries will be presented and discussed. . Full informa- 
tion on the Conference may be obtained from the Secretary 
of the British National Committee, C.I.G.R.E., 15, Savoy 
Street, London, W.C.2. 


AvTOMOBILE ENGINE REsEARCH.—A problem which 
has become increasingly prominent in recent years is the 
excessive gas leakage or blow-by past the piston rings 
which occurs on some engines at: high speeds. In certain 
severe cases, excessive blow-by is associated with breakage 
of piston rings, almost invariably adjacent to the ring 
gap. The occurrence of blow-by and ring breakage are 
undeniably facts of observation, but the cause is still a 
matter of theory. It is usually attributed to “ ring flutter,” 
i.e, to a vibration of the piston rings. E iments on 
this problem have been carried out at the Institution of 
Automobile Engineers Research Department during the 
past two years on three different engines. The experi- 
mental arrangement involves special methods of sealing 
the crankcase, the blow-by gases being collected and 
measured in a gasometer. Particular attention has been 
given to the effect of radial pressure, thickness, and clear- 
ance of the piston rings, while the influence of many other 
factors has been studied, and chemical analysis has been 
made of the gases. As a result of these experiments, it 
has been possible to evolve a tentative theory to explain 
the origin of “ ring flutter.” A report, describing in detail 
the results of this investigation, is being released shortly to 
all manufacturers and operators affiliated to the Institu- 
tion. 


twenty different | 





Ait and Water 


INTERNATIONAL SHIPPING ConGREss.—An International 
Shipping Congress is to be held in Germany next year. 
It will open on June 3rd, 1940, at Berlin and conclude on 
June 23rd at Vienna. 


» -Tue Frence Mercuantr Fieet.—In a debate in the 


French Senate, Monsieur Rene Hachette said that that 
country’s mercantile marine now amounted to 2,881,000 
tons, as compared with 1,922,000 tons in 1914. Only 
11 per éent. of the present tonnage is less than five years 
old. 

Tue NorppeutscHer Lioyp FLEET.—According to a 
review by Herr R. Bertram, almost 60 per cent. of the 
Norddeutscher Lloyd fleet in operation is less than ten 
years old. These ships include twenty-two with a gross 
tonnage of 149,000, or about a quarter of the total ton- 
nage of the fleet. 


SuEz Canat Trarric.—The tonnage passing through the 
Suez Canal last year declined by 5-7 per cent., as com- 
pared with 1937. Transits amoufited to 6171, aggregat- 
ing 34,418,187 tons net register, compared with 6635, 
aggregating 36,491,332 tons in 1937.. The total receipts 
dropped from £10,862,700 to £9,720,960. 


New Fiyixe Boats ror tHe TasMAn Sxea.—The new 
24-ton flying boat “ Ao-tea-roa,’’ for use on the Tasman 
Sea air route between Australia and New Zealand, was 
recently launched from the Short works at Rochester, and 
is now undergoing trials. Two other similar flying boats, 
“ Awarua ” and “ Australia,” will also be employed on this 
route when it comes into operation shortly. 


REARRANGEMENT OF Barrrish Am Services._-From 
April 17th next the two European air services of Imperial 
Airways to Brussels and Budapest will be taken over by 
British Airways. The two companies will also share the 
Paris service, but. Imperial Airways will retain control of 
the service to Switzerland. British Airways is to open a 
new service from London to Berlin, which is to be extended 
to Warsaw if negotiations now proceeding are successful. 


InTERNATIONAL ConGress oF NavaL ARCHITECTS.— 
The Belgian institution, Union Belge des Ingénieurs 
Navals, has organised concurrently with the International 
Exhibition of Liége, 1939, an International Congress of 
Nav Architects which will be held at Liége from August 
18th to 20th. The programme covers a number of visits, 
and at the meetings questions relating to shipbuilding 
and marine and inland navigation will be dealt with. 
Full information regarding the Congress may be obtained 
on application to the Secretary, M. L. Gaukema, Ile 
Monsin Liége, Belgium. 

L.M.S. Dock Improvements.—Improvements which 
the London, Midland and Scottish Railway Company has 
in hand at two of its principal docks and harbours involves 
an expenditure of £124,000. . At Fleetwood part recon- 
struction of the south end corner of the quay, renewal of 
two pairs of lock gates, and new reinforced concrete slip- 
way are improvements being carried out to meet the 
growing needs of the port. At Barrow (Buccleuch Dock) a 
steel sheet pile quay is being constructed, the gates of 
Ramsden Dock are being renewed, while the construction 
of concrete dolphins, a reinforced concrete runway and a 
footway is taking place in the harbour yard. 


Suiprine at British Ports.—According to statisties 
in the Board of Trade Journal, the net tonnage of the ships 
that arrived at- ports in the United Kingdom during 
January with cargo for discharge at the port of arrival 
was 6,758,000. Between 60 and 61 per cent. of this tonnage 
was British. The net tonnage of the vessels that arrived 
during the month without cargo for discharge at that 
port was 2,616,000. Net tonnage of the ships that departed 
from ports at which they had loaded cargo for abroad was 
5,417,000. The net tonnage of the ships that departed 
from ports at which they had loaded no cargo for abroad 
(recorded as departing in ballast) was 3,887,000 


Foreign SHipspumpInG ComPETITION.—At the annual 
meeting of the Lamport and Holt Line, Ltd., Mr. Philip E. 
Haldin, in speaking about the three new “ D ” motor ships 
built for the company, dealt with the cost of such vessels 
in this country. He said that although the company needed 
more similar vessels, it would be wholly uneconomic to 
build- them at the price asked by British shipbuilders. 
The company could have the ships built in foreign yards 
at prices between £15,000 and £20,000 less than the prices 
quoted in this country, but had refused to adopt such a 
policy.. In Mr. Haldin’s opinion, British shipbuilders are 
not showing the same initiative as British shipowners 
in bringing forward some definite scheme of their own to 
meet the requirements for the time being of their industry 
in relation to shipping, but are looking to shipowners and 
the Government who are working on the problem. 


Marerrats For AtRcrarr ConsTRUCTION.—Judged 
solely on a strength to weight ratio, plastic materials have 
been produced in the laboratory which are superior to 
most metals employed in aircraft construction. This fact 
was brought out in the course of a joint lecture by Messrs. 
George Dring and C. D. Philippe, of Bakelite, Ltd., before 
the Royal Aeronautical Society, Portsmouth, on March 
9th. In the laboratory laminated plastics have been manu- 
factured with tensile strengths up to 40,000 Ib. per square 
inch, but they are not yet available commercially. On 
a strength-weight ratio basis, these materials compare 
favourably with wood and metals. The strength-weight 
ratio does not, it was pointed out, give the designer all the 
information he requires. The value of a material, par- 
ticularly in aircraft work, is largely determined by its 
resistance to deformation under stress. The modulus of 
elasticity is thus of considerable importance, and at the 
moment plastics do not compare favourably with other 
materials in this respect. Bakelite laminated material 
at present available has a modulus of elasticity figure 
roughly the same as for aircraft spruce, but distinctly 
inferior to magnesium alloy and stainless steel. Under 
laboratory conditions, however, plastics have been pro- 
duced with an elasticity comparable with magnesium alloy, 
and it is said to be merely a question of time before the 
laboratory material becomes a commercial product, 
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SPEED LIMITATIONS OF. AEROPLANES 


It is as interesting to speculate, as it is practically 
important to know, how far human ingenuity can 
still travel in the achievement of higher and still 
higher speeds for aircraft without coming up 
against some sort of natural barrier to further pro- 
gress. The existence of such a barrier can be con- 
ceived as being imposed either by the mechanism 
of the aeroplane itself or by that of the human body. 
Aeroplane speeds have been rising during the last 
twenty-five years at the almost steady rate of 
15 miles per hour in each year. Twenty-five years 
ago the Schneider Trophy Race was won at the 
rate of 45 miles an hour, whilst in 1934 an intrepid 
warrant officer of the Italian Air Force attained 
the present world record speed of 441 miles an 
hour, about ten times as fast. At any time in 
between, the normal speed of flying, whether civil 
or military, was, of course, much below the record 
speeds of the day; but the proportionate gap 
between the two has not remained as large as it was 
and is now visibly diminishing, certainly so far as 
military craft are concerned. The important 
question, however, is whether the record speed of 
441 miles an hour is likely to continue to grow with 
the passing years at any such rate as 15 m.p.h. in 
each year. If this were indeed so, we should 
expect 600 miles an hour within the next ten years 
and 750 within twenty. 

The only parts of any aeroplane that now 
approach such speeds as this are the tips of the 
airserew blades, with the engine running at its 


with airscrews shows that when the tip speed 
approaches the speed of sound, about 750 
miles an hour, something happens which is 
totally unlike anything in the previous régime. 
The air resistance, or drag, rises in a great 
bound. That this would be likely to happen would 
not seem at all strange to the experimental 
artillerist, who, on the basis of research work on the 
flight of projectiles, would have forecast just such 
aresult. The streamlines .ound a projectile moving 
at some lower speed than the velocity of sound are 
not very different from those which arise in an 
ordinary wind tunnel—as revealed by smoke or in 
other ways. But once this critical velocity is 
reached, air disturbances, ot an energy consuming 
type, known as shock waves, are produced and the 
resistance to motion is vastly increased. Experi- 
mental work with aeroplane wing sections in very 
high-speed tunnels shows that this phenomenon 
occurs there also, the drag increases enormously 
and the ratio of lift to drag drops suddenly. 
The reaction is so sudden and so_ great 
that it makes it almost certain that no method of 
aero-engine construction known to man to-day 
could possibly propel the craft at this speed. 
Moreover, the effect begins to show itself much 
lower down the speed scale, so that although speeds 
of 500 miles an hour may well be attained, it has 
been doubted whether the higher speed of 600 will 
be exceeded in level flight. Nor will high flying 
be any help, for at altitude the velocity of sound is 
less and this same barrier the sooner encountered. 
Whether, in any event, such speeds as 500 to 
600 miles an hour will prove advantageous 
is another matter. For civil work they would 


;|be too expensive in fuel consumption, and 


be prohibitive in aerodrome cost owing to 
the long runs necessary in taking off and 
landing. Even if these factors were held to be 
of little account in military craft, there would still 
be the question whether the loss in power of 
manceuvre might not go far to balance the advan- 
tage of gain in speed. Only actual experience can 
decide, but the strain on the human body during 
the carrying out of a given manceuvre would be 
five times as great at 500 as at 100 miles an hour. 
If in the late war pilots were stressing their bodies 
to their full capacity, as there is little doubt they 
were, then it certainly seems that fighting 
manceuvres as then understood must disappear. 
The speed limits imposed by human physiology 
remain to-day what they were twenty (or twenty 
thousand, no doubt) years ago ; they impose, it is 
true, no limitation on the speed of straight flight, 
but when the high accelerations due to flying in a 
curved path are encountered the pressure in the 
blood-stream becomes a dominant factor, and the 
amount of this pressure depends on the pro- 
duct of the air speed by the rate of turn 
during manceuvre. Which is the more impor- 
tant, high speed or power of manceuvre, 
is a nice point, but if some of the experiences 
reported from Spain are to be believed the advan- 
tage is not always on the side of speed. On the 
other hand, interceptor fighters must always have 
a comfortable margin of speed over whatever may 
be the performance of the attacking bombers, a 
desideratum which fortunately happens naturally 
with aircraft of the same vintage. Nowadays the 
performance of military aeroplanes are published 
but little, but among the most remarkable of those 
which have been allowed to become known is the 
flight by the chief technician of the German Air 
Force, General Udet, who is reported to have flown 
a Heinkel fighter, on a closed circuit of 100 kiloms., 
at an average speed of 394 miles an hour. Some- 
day we shall no doubt learn more of the high speeds 
put up by our own craft. But expensive as was 
the Schneider Trophy racing in its day, it would 
certainly be better for the world if international 
rivalry in the air could somehow be again directed 
into those peaceful channels, and we dare not be 
entirely without hope that this may some day 


happen. 


Comfort and Efficiency in Travel 


AT a joint meeting held by the Institution of 
Automobile Engineers and eighteen other bodies 
at the Institution of Civil Engineers on Friday 
last, March 10th, there were three authors, each a 





maximum permitted rotational speed. Experience 





well-known authority in his respective sphere, 





contributing on the subject of comfort in travelling 
by road, by rail, and by air. The papers, together 
with the discussion which followed, formed a 
valuable review of an important—perhaps the 


most important—factor in travel. They are 
reprinted in abstract form elsewhere in this issue. 
Many interesting points were brought to light in 
the discussion with regard to the main aspects of 
the problem, nathely, physiological aspects, over- 
crowding during peak load hours, frequency of 
service as opposed to mere speed, ventilation, 
heating, vibration, and noise. A point which 
was not discussed, except indirectly, was the 
relation between the efficiency of a vehicle with 
its associated machinery and comfort. 

Efficiency in one sense, of course, contributes 
to safety, and therefore to mental comfort, and 
there is no doubt that mental comfort is of the 
utmost importance. For example, with regard to 
air travel, we are reminded of the story of Sambo 
being asked whether he would like to fly; he 
replied, ‘‘ No, Sah! Terra firma for me ; the more 
firma, the less terra!” One of the earliest 
difficulties with which sponsors of all modern forms 
of travel had to contend was caused by the reluct- 
ance of the public to undergo the dangers, real 
or imaginary, in the new form of transport. 
Happily, public opinion in this respect has now 
altered. In a purer sense efficiency in a vehicle is 
definable by the relation between input of energy 
and its resultant output, or performance. In all 
three sections of travel under consideration 
there have been marked advances, particularly 
in the last decade, in the efficiency of the pro- 
‘pelling machinery, with a consequent improve- 
ment in performance. In general, any increase 
in performance leads to an increase in discomfort, 
and it is therefore always necessary to take parallel 
steps to restore the balance and ensure the comfort 
of the traveller. For example, on the road the 
modern motor car is notable, by reason of its 
high power-to-weight ratio, improved braking 
and controlled suspension, for rapid acceleration, 
deceleration, and cornering abilities, respectively. 
The same applies to high-speed travel by rail 
and in the air. It is only by attention to the 
suspension system, and ensuring that acceleration 
and deceleration shall be as smooth as possible, 
that these high speeds are attainable without 
acute discomfort occurring. In the case of land 
travel the medium on which the vehicle runs 
must also play its part; without a smooth road 
or rail track, and without superelevation and 
easy transition curves, the forces acting in the 
vertical and sideways directions may be sufficient 
to defeat even the human being’s powers of 
adaptability. In the air, as one of the authors 
remarked, the medium is a natural one, and 
therefore is incapable of improvement. To qualify 
this statement a speaker in the discussion men- 
tioned that although we cannot alter atmospheric 
conditions, yet the airman can choose such parts 
of the skies as may be calm ; furthermore, develop- 
ments in stratosphere flying may mean the ability 
to escape air disturbances altogether. Neverthe- 
less, these palliatives cannot be universally 
applied, and the many changes of direction of a 
vehicle, especially road and rail vehicles, subject 
the traveller to rapidly varying forces which, 
in association with high speeds, may produce 
much bodily discomfort. As already stated, 
these speeds could not have been attained with 
safety without improvements in the road or 
rail and the suspension of the vehicle; but the 
question arises whether technical advances relating 
to improved efficiency have not outrun the advance 
in the study of comfort. In general, it would at 
first appear that maximum efficiency as exemplified 
by the racing car, can only be obtained ky 
sacrificing comfort. If we study the subject, 
however, the reasons for the noise and rough riding 
of the racing vehicle are that advances in technical 
skill have not yet been able to find a profitable 
use for the exhaust gases, and therefore they are 
discharged as_ efficiently—and as_ noisily—as 
possible, and that the suspension, greatly improved 
though it is, is hard because a softer suspension 
has not yet been devised which will keep the 
wheels in contact with a relatively rough road. 
Uncomfortable though racing vehicles may be, 





the lessons learnt from them very soon are pro- 
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ductive of comfort in the touring vehicle. In 
the quest for speed, however, a factor which has 
become of great importance is reduction of frontal 
area and streamlining the vehicle; but it is to 
be feared that each successive step in this direction 
can only lead to- less space and consequent dis- 
comfort. Though much can be done to improve 
comfort by attention to the design of the vehicle 
itself, it is to be noted that when operating con- 
ditions alter so much that the road or rail must 
be realigned, such speed becomes very expensive. 
It is perhaps for this reason that we now have 
road, and, to a less extent, rail, vehicles with a 
performance which can only be used to the full on 
smooth roads with highly superelevated curves. 
Any successful effort towards reduction of noise, 
vibration, and all movements not in the direction 
of travel, besides contributing to comfort, lead, if 
tackled in the right manner, towards efficiency. Con- 
sidering, first, noise and vibration ; it is a common- 
place that noise is synonymous with inefficiency ; 
it is a sign of wasted power. Vibration, likewise, 
is wasteful besides being unpleasant ; it is merely 
noise on a lower acoustic scale. Regrettably, 
the course of least resistance with regard to noise 
and vibration is to accept the evil and to minimise 
its effects by insulation. With regard to the effects 
of acceleration, deceleration, and centrifugal 
force, it would appear that palliative measures only 
can be developed, since these forces are inherent in 
changes of direction or velocity. All that can be 
hoped for is that the change of direction shall 
be as gradual as possible, by improvement of the 
road surface and alignment, and by improvement 
of the shock-insulating mechanism between the 


wheels and the body of the vehicle. When the 
quest for speed necessitates streamlining on a 
large scale, comfort in the form of roominess 
may have to be sacrificed. Such a necessity, 
however, will only arise in the case of the traveller 
whose most important need is speed ; the mass of 
travellers is not prepared for high speed unless 
the journey can be performed in ease of body and 
mind. 
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Journal of The Institution of Mechani 


For some months the “ papers” of the Insti- 
tution of Mechanical Engineers have been 
printed in a quarto format in place of the 
octavo familiar for so many years. This was 
done in preparation for the appearance of the 
Journal and Proceedings in a new combined form. 
Last week, members received their first copies 
and none can have failed to be satisfied with the 
result. The whole arrangement—paper, type, print- 
ing, the cover, and make-up—zmerits the highest 
commendation, and we would like to congratulate 
all responsible for the production on the success 
of their efforts. We may add that we notice with. 
considerable pleasure that no advertisements are 
included. It is to be hoped that the Council will 
continue to resist such pressure as there may 
be to make the Journal a business concern, and 
that the Institution will continue to be proud 
of the almost isolation in that respect which it 
will enjoy, and of a publication which, as it stands, 
reflects the high and independent standard of 
one of the greatest engineering societies in the 





whole world and adds to its dignity. 








The British Railways—A Statistical Survey 


No. II 
(Continued from page 317, March 10th) 


- the first part of this survey the extent of the 
British railway system was analysed both 
as to mileage and rolling stock, and an attempt 
was made to measure the extent to which these 
fixed and moving assets, on the efficiency of which 
earning power depends, had been maintained in 
relation to their estimated working lives. Taken 
as a whole, the figures showed that over a period 
of fifteen years, from 1922-1937, a due proportion 
of the permanent way and the rolling stock had 
been renewed. 

Under the accounting system of the British 
railways these renewals are financed by the various 
renewal funds, though anything in the nature of 
improvements or additions possesses an element of 
capital, and the capital account is affected accord- 
ingly. Unfortunately, the Ministry of Transport 
figures for 1923 concerning renewal funds are not 
comparable with those shown for 1937, in part 
for the reason that 1923 was the first year of 
amalgamation with previous arrears of renewals 
awaiting to be overtaken. Also, there are some 
variations between the terminology and uses made 
of the different funds of the several railways ; 
thus, the L.M.S.R. possesses a works and equip- 
ment maintenance fund, which has no counterpart 
on the other railways; similarly, the Southern 
Railway has an improvements and contingency 
fund. Whilst comparisons over the fifteen years 
would, therefore, be misleading, it is possible to 
gain some picture of the inherent strength of the 
railways’ financial position concerning renewals 
by mentioning that the way and works renewal 
funds of the four companies totalled over £12,300,000 
at the end of 1937, and the rolling stock renewal 
funds about £12,750,000. These figures will make 
it clear that, in spite of the large scale renewals 
which have been carried out, the renewal funds still 
remain at great strength. The advantages of 
this strength are not only shared by the public, 
the shareholder, and the staff, but are also of 
great importance to those supplying railway stores 
and materials, because it enables major fluctuations 
in the renewals programmes to be avoided. 


VoLUME OF TRAFFIC (PASSENGERS) 


One may next turn to an analysis of the volume 
of traffic which the four railways have been called 
upon to handle, and again 1923 may be regarded 
as an appropriate base year. 


Putting aside all 





questions for the moment of revenue, either 
gross or net, it will be seen from the figures which 
follow that there is little ground for the view 
sometimes held that the railways have suffered 
a major decline, though admittedly the final data 
for 1938, when available in the coming summer, 
will show a serious fall below 1937, but 1938 
is likely to be regarded in the future as a year 
comparable in the trade cycle with 1932. Taking 
passengers first, one finds that the four railways 
in 1923 carried well over 1,300,000,000 passengers, 
while in 1937 the comparable figure was more 
than 1,200,000,000, a total not even nearly 
attained in 1929 or 1930, regarded to-day as years 
of boom. These figures are all the more remarkable 
in view of the increase in private cars from 383,525 
in 1923 to 884,645 in 1928, 1,798,105 in 1937, and 
1,944,394 in September, 1938. It is true that such 
travel was only obtained by lowering the average 
price, with the consequence that rather under 
£60,000,000 was derived from passenger tickets 
in 1937, as contrasted with about £70,000,000 
in 1923; but these reductions are not out of line 
with the general reduction in retail prices over 
this period. How few realise that the average 
passenger pays less than 1s. for his railway ticket ? 
Even in 1923 he paid less than Is. 1d. 

Doubtless the volume of parcels traffic over the 
fifteen years has risen, but the revenue therefrom 
fell by about £1,000,000, inclusive of mails and 
other merchandise traffic by passenger train ; 
owing to changes in the form of accounts, it is 
difficult to analyse the incidence of the various 
divisions under this general head. 

The transport service accomplished by a railway 
cannot, however, be measured solely by the 
number of passengers or tons of freight carried 
each year, but must be related also to the distance 
element, i.c., passenger journey, or haul in the case 
of goods traffic. As a measure of economy in 
reducing the number of statistical returns rendered 
by the railways, certain data relating to passenger 
travel have not been taken out regularly, and 
therefore it is difficult to state with accuracy 
the average distance travelled since 1934. In 
1923, the average journey by rail was almost 
14 miles, and by 1934 had reached nearly 17 
miles ; it is reasonable to suppose that the same 
trend has continued and the figure must now be 





approaching 19 or even 20 miles. Even in 1987 





it was probably about 18 miles, so that the number 
of passenger miles in that year in reality actually 
exceeded the figure for 1923, namely, 21,780 
million as compared with 18,466 million passenger 
miles. 

It is clear from such approximate calculations 
that the railway’s difficulties are not in any large 
part due to the passenger side of the work ; indeed, 
the successful results of the 8.R., which derives 
about three-quarters of its railway receipts from 
passengers, gives sufficient emphasis to this point. 
Nevertheless, sight must not be lost of the fact 
that, although this huge volume of traffic has been 
maintained, in large part by good salesmanship, 
this has only been possible by lowering the price 
list of travel, and the railways were down on 
passenger receipts by about £11,000,000 when 
1937 is contrasted with 1923. It is noteworthy 
that even in the disastrous year of 1938 passenger 
traffic receipts held up extremely well, partly 
owing to the increase of about 5 per cent. in the 
level of fares. The real problem of passenger train 
operation lies in the growing tendency towards 
peaks. It has been calculated that the railways 
during the fortnight beginning before August Bank 
Holiday are called upon to carry roughly the whole 
population. Such concentration is costly to the 
railways and makes for uncomfortable travel ; 
like the morning and evening peaks in suburban 
traffic, it should not be beyond the wit of man to 
devise some adequate measures of control. 

One final point may be made with regard to 
passenger travel by rail. It is regarded in many 
foreign countries as the recognised procedure for 
the passenger train operation of a railway system 
to be unremunerative ; in other words, that it 
should be subsidised by the profits of goods train 
operation. In the United States official figures go 
to show that taken as a whole, the passenger train 
operation is, and has been, in deficit for several 
years ; even in large cities rapid transit and street 
car systems rarely cover their fixed charges 
adequately. In France the railways, which for the 
past few years have been run at an operating loss 
contributing nothing towards covering fixed 
charges, estimate that the bulk of the loss is 
incurred by passenger trains, and the situation is 
peculiarly acute in the Paris area, where sub- 
urban fares are unduly low, but, as in the United 
States, urban passenger transport of every kind 
finds difficulties in making ends meet. The present 
problem of organising a Passenger Board for Paris 
largely revolves round this question of inadequate 
fares and therefore receipts. The official attitude 
of the British railways is that to separate statis- 
tically passengers costs from goods operating costs 
has, of necessity, to be based on so many assump- 
tions that the expenditure involved is unwarranted. 
But no official suggestions have ever been made 
that passenger travel on British railways is run at 
a loss. 


VoLuME or TrAFFic (GoopDs AND MINERALS) 


It is under this category of traffic that the shoe 
pinches and the causes are manifold. Indeed, 
many are outside the sphere of railway control 
altogether, such as the steady and continuing fall 
in the country’s foreign trade, and more par- 
ticularly exports. The British railway system was 
built up during the golden age of British trade, 
based on the industrial evolution of the nineteenth 
century. Fixed installations, such as docks 
specialising in coal export, such as Barry and 
Methil and Immingham, were constructed by the 
railways at great cost, but with the falling off in 
this trade it is virtually impossible for such ports 
to earn a return on the heavy investment, until, if 
ever, revival comes. Anomalous as it may be, 
large capital sums have had to be spent since 1922 to 
improve these facilities, for the trade requires anti- 
coal breaking devices, and many docks, notably in 
South Wales, are equipped to handle the modern 
20-ton wagon. As speed of shipment, to release 
vessels quickly, has become all-important, so has 
the change-over to practically retail coal consign- 
ments, with enormous time, care, and attention 
given to mixing several different classes of coal 
perhaps in one vessel, naturally slowing down the 
rate of shipment, which theoretically attains 500 
tons per hour in many cases. 

Other traffics have changed in character—cotton, 
wool, and grain—and the warehouses, especially 
constructed for their keeping, have had to be 
adapted to other purposes ; processing tends to be 
concentrated at the ports themselves, and the 
finished or semi-finished products are frequently 
well suited to road transport. Similar changes 
have taken place in regard to internal trades, and 
the railways have suffered accordingly, both as to 
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the fall in the volume of traffic and changes in the 
direction and character of its flow, the latter often 
calling for added expenditure on the railway system 
to take care of the revised demands made upon 
it. Omitting for the present figures, as yet scarcely 
available in a comparable form, covering 1938, 
and keeping the comparison to 1923 and 1937, 
the latter a year of prosperity in many industries, 
the summary table hereunder will suffice to show 
the gravity of the situation which has gradually 
developed :—- 


‘TABLE E.—Changes in Railway Goods Traffic, 1923 : 1937 
i—— naa 








Tonnage. Ton Receipts. 
mileage. 
Percent. Percent. Per cent. 


Coal, coke, and patent fuel 16 —14 12 

Minerals and lower grade 
merchandise ... 5 +11 
11 + 6 


13 a ¥ 


4 
19 


Higher grade merchandise... 
14 


All goods traffic... ... ne 

These figures are worthy of detailed study. 
Many interpretations might be placed upon them, 
and many of these would doubtless be inaccurate, 
but few will dispute that they provide the case 
for the railways in their campaign for a “ square 
deal.” It is true that coal is not subject to road 
competition, but it is vitally subject to water 
competition, especially that large section which is 
destined for home consumption for electric power, 
largely generated from stations situated near 
navigable waterways, e.g., Southampton, Fulham, 
Norwich, Liverpool, Barking, &c. Probably in 
the national interest such a transfer to water trans- 
port may be advantageous, coal is ideally suited 
to transport by specialised coastal or ocean 
vessels, but as regards merchandise and other 
mineral traffic the lesson of the figures is crystal 
clear. The railways have been deprived of short- 
haul traffic, the average haul of traffic that remains 
to them has increased to an important extent, and, 
though the work they have performed, excluding 
coal, has increased to a major extent, the price 
they have received for railway haulage has fallen 
disastrously. Officially, as measured by standard 


charges, the railway price list for goods haulage is; 


not lower than it was in 1928, when it was recast 
and at an approximately similar level to 1923, 
after the emai increase of 1927 had been included. 
It is the thousands of exceptional rates which have 
depressed the revenues, and most of this erosion 
can only be ascribed to the effects of, untilrecently, 
uncontrolled regulation of competitive road trans- 
port. 

But there are other elements which cannot be 
wholly overlooked. Prior to the pooling agree- 
ments, now about five years old, there was con- 
siderable inter-railway competition, and _ this 
cause must carry its fair share of blame. Lastly, 
there was the more laudable desire to assist the 
British producer to retain his share of overseas 
markets. Foreign railways have for years delibe- 
rately subsidised their country’s export and internal 
trades, often at official Government request. The 
British railways have had to face that situation, 
and, whilst never knowingly going below the out- 
of-pocket cost of working the traffic, have had, of 
necessity, to give what help they could to retain a 
traffic to themselves and to the country or watch it 
peter out under their eyes. 


OPERATING EFFICIENCY 


That a roughly equivalent volume of work was 
accomplished in 1937 as in 1923 with a considerably 
reduced number of motive power units, is itself a 
sign of better organisation and increased operat- 
ing efficiency, but there are other individual 
indices which also point to the same general trend. 
For instance, expenditure per train mile may be 
quoted. Taking the S.R., this figure was 7s. 10d. 
in 1923 and 4s. 11d. in 1937, a drop of 37 per cent., 
due primarily to electrification, but the figure is 
not comparable with the results of the other lines 
since conversion to electric traction transfers part 
of the total operating cost to interest on capital 
investment. A reporter to one of the International 
Railway Congresses stated that direct operating 
cost in the case of electric traction may be only 
35 per cent. of the total cost of train operation, 
whereas with steam traction direct operating costs 
are of the order of 90 per cent. of the total, with 
only 10 per cent. for the capital charges. This 
explains the somewhat lower percentages of reduc- 
tion in expenditure per train mile produced by the 
other three railways between 1923 and 1937, 
namely, 25 per cent. L.N.E.R., 24 per cent. 
L.M.S.R., and 22 per cent. G.W.R. It may be 
noted that the 1937 results showed slightly 


years, owing to the rising tendency of fuel and 
materials prices. 

But the cost per train mile depends also on 
speed and load, As to speed, the passenger service 
must be separated from the goods services, and 
it is well known that there has been consistent 
acceleration over the last fifteen years. It is 
often supposed that such acceleration has applied 
to express main line services only, but the official 
Ministry of Transport figures could not show the 
improvement they do if such were true. Coaching 
train miles per train hour is the statistical key, 
and here again the S8.R. stands by itself, its figure 
having improved from under 14 miles per hour in 
1923 to nearly 18 in 1937. It is notable that the 
railway with no runs at an average of over 60 m.p.h 
should produce the best average figure, but this 
is explained partly by electrification and partly 
by the absence of freight traffic, but mainly by the 
comparative absence of trains running at highly 
variable speeds; this alone makes possible the 
great frequency of the service, for which this 
company is justly famed. The other three railways 
all yield figures in 1937 varying between 14-1 
and 14-4 m.p.h., which to the uninitiated may 
seem slow; it should be remembered that these 
speeds include station time required for loading 
and unloading of passengers, parcels and mails, 
and they are made up of branch line trains and 
“Silver Jubilees,” the latter maintaining a start- 
to-stop average speed of 70 m.p.h. 

There is no official figure giving the average 
passenger train load, but in spite of the use of 
lighter materials, it is undeniable that the figure 
has increased very considerably, and the heaviest 
long-distance expresses now weigh, exclusive of 
the locomotive, 500-600 tons, as compared with 
350-450 tons in 1923; yet the seating capacity 
to-day is actually less than that of the lighter 
trains of the years gone by. But actual weight 
is not the only power load to be provided by the 
engine, generation of electric light, adequate 
steam heating, and the need for electric power 
for cooking purposes on the L.N.E.R., are other 
sources of calls on the locomotive’s steam-raising 
‘capacities. High-speed operation is a subject 
somewhat outside this survey, and the public 
rare «generally familiar with the fast e 
to the north and west, some of them streamlined, 
but ‘too little is known of the vastly improved 
fast goods tfain schedules—for example, the 
“ Three-Thirty-Five (p.m.) Scotsman,” which 
departs from King’s Cross at that hour, enabling 
London traffic to be delivered to the Dundee 
market by 8.30 a.m. the following morning 
nearly 500 miles distance; no other means of 
transport could effect this bulk movement. 

Goods train speeds are measured by the number 
of goods train miles per train hour, a figure 
which varied for the four railways individually 
between 8-2 and 9-3 m.p.h. It cannot be claimed 
that these figures show any real improvement 
over the corresponding data for 1923, and they 
are anomalous in that in periods of bad trade they 
rise, while in periods of good trade they grow worse, 
reflecting the congestion of marshalling yards 
and goods depots, as well as the greater occupation 
of the running lines. Critics of railway operation 
always seize upon these figures as showing the 
supposed inefficiency of rail transport. A speed 
of 9 m.p.h., indeed, at first sight seems low, yet 
the critics forget that, if station and marshalling 
yard time was excluded and the speed measured 
in terms of running time only, it would auto- 
matically increase the figure by two or even three 
times. Even at 9 m.p.h. a day’s journey will 
carry the goods 216 miles, and be it remembered 
this is the figure for all traffic, including coal, 
bricks, manure, gravel, and sand. As an average 
figure it can be claimed to be good, and it is 
unlikely to be greatly bettered until the privately 
owned wagon, with its almost complete lack of 
air brake fittings, is eliminated from British 
railway operation, as it has been, except for special 
wagon types and these the more expensive, in 
foreign countries. Even so, average goods train 
speeds in other European countries do not yield 
any more satisfactory figures. 

The average net freight train load and the 
average load per wagon have changed but little 
since 1923, the data for 1937 showing an approxi- 
mate figure of 105-138 tons in regard to the former 
and 5 to 6 tons, according to the individual railway, 
in the latter case. In this instance, efforts of the 
railways to increase both these categories of loads 
have been nullified by the growth of road com 
petition which has forced a policy of more frequent 
train services, thereby eliminating any chance of 


is such a common feature in other countries. 
The change in trade methods has led to an increase 
of small consignments, and the theoretical concep- 
tion of the use of large wagons in Great Britain, 
if it had been adopted, would have proved a 
major disaster for the railways as far as mer- 


chandise traffic is concerned. It is striking that 
the average wagon load for higher grade goods 
merchandise is well under 3 tons, and thus approxi- 
mates closely to the capacity of the average lorry 
with which it competes. Unfortunately, potential 
wagon capacity is always shown in tons, but if 
shown in cubic capacity it is unlikely that the 
ratio between load and capacity—to-day roughly 
5 to 10—would appear nearly so disadvantageous. 

The question of the ideal capacity for British 
coal wagons is a different matter and must largely 
depend on the facilities for loading at the mines 
and for unloading at the receiving depéts and 
docks ; but 20 tons has long been regarded as the 
standard in those areas where such wagons can be 
accommodated. 

(To be continued) 
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Winding Alternating Motor Coils. 1938. By C. A. 
Van Brunt and A. C. Roe. London: McGraw-Hill 
Publishing Company. Price 1I8s—Although much 
has been written’ on electrical machine windings, 
many books fail to give the information practical 
men 1 i While they contain winding diagrams, 
they do not corisider winding practice as carried out 
in electrical manufacturers’ works. But in this book, 
which emanates from Ameri¢a, practical methods of 
winding are considered. Its object is to present as 
simply as possible instructions which will enable 
engineers and others to modernise older types of 
A.C.-motors and generators by redesigning and re- 
building their windings, as well as to replace burnt- 
out or defective windings in present-day designs. 
After considering the design, construction, and insula- 
tion of modern types of coils for low and high-voltage 
service, the authors proceed to deal with the advan- 
tages of various old windings and make suggestions 
concerning the best procedure in replacing them by 
modern windings. Finally, they present the latest 
information available in América on the properties 
and applications of the glass-fabric insulating 
materials that have recently been developed. These 
materials are said to many unique and 
valuable properties which would appear to lead to 
their widespread use in rotating and other kinds of 
electrical apparatus. Although the art of electrical 
winding is not likely to be learnt from books, those 
who have had some practical experience in the work 
will appreciate the efforts made by the authors of 
this volume to provide up-to-date information on the 
winding of alternating-current motor coils as carried 
out in America. 


Locomotive Management : Cleaning, Driving, Main- 
tenance. By J. T. Hodgson, M. I. Mech. E., and the 
late John Williams. Revised by Charles S. Lake. 
Seventh edition. London. 1939. St. Margarets 
Technical Press, Ltd. Price 6s. net.—This thoroughly 
practical book appeared first in 1908, and twenty 
years later reached its sixth edition. Much has 
happened in the locomotive world in the past decade, 
and the publishers decided to bring out a new edition. 
A fair amount of actual revision was called for and a 
good deal of new matter had to be included, but 
recognising that many old engines are still in actual 
service, Mr. Lake has been very chary about cutting 
out old matter. We need not remind our readers 
that the work is essentially one for the locomotive 
man and operator. At the same time, it will be found 
a very useful work of reference for all interested in 
steam locomotives. The text is clear and the illustra- 
tions, many sectional, have been selected with care. 
The book is too well known to need further com- 
mendation. 
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Reconditioning Canadian Power Plant 


N January 26th, 1938, the worst ice blockade 

of which there is any record occurred in the 
Niagara River between the Falls View bridge and 
the falls. The ice and water rose to a height of 
50ft. above its normal elevation and inundated the 
Ontario power plant, a 180,000 H.P. development 
of the Hydro Electric Power Commission of Ontario, 
with devastating effect. A mixture of ice and water 
which entered the building by the upstream windows 
and the air intake of the power-house flowed into 
the plant, submerging all equipment located below 
the level of the crane rail. Twenty-four hours 
later the river level had receded sufficiently to 
permit the water to be drained from the building, 
leaving in its wake about 7000 tons of ice in the form 
of a tremendous wedge, the full width of the power- 
house, 30ft. high on the upstream, or south, end, 
tapering to practically nothing at the downstream, 
or north, end (Fig. 1). 

While the water was in the building, some 15,000 
gallons of oil from the bearings, the governor pressure 
system, and the transformers rose to the surface, and, 
as the water receded, was deposited over everything 
which had been submerged. 

The first task under the plan for rehabilitation 
was to provide for the ingress of trucks, as the ice 





aS N ETE 


After considering the importance, the amount, and 
the size of the auxiliary apparatus, it was decided 
that additional drying equipment, which would 
not only increase production, but which would also 
accommodate larger apparatus than this small tank, 
was required for the drying process. The cost 
thereby would be materially reduced per reconditioned 
piece as the labour involved would not increase 
proportionately with the added drying capacity. 

It was decided to design and make two new tanks, 
7ft. diameter and 7ft. high, which, as later experience 
proved, made very satisfactory drying chambers. 
They were constructed somewhat like a diving bell 
with a dome-shaped top and a flat reinforced base. 
The cover or bell was lowered over the loaded steel 
base and its weight was sufficient to maintain an 
air-tight joint for the vacuum. A seal, consisting 
of a ring of standard }in. smooth garden hose, 
was found quite satisfactory. As all external con- 
nections, such as piping for the vacuum pump, 
electrical connections for heater supply, and leads 
for measuring temperature and insulation resistance, 
pass through the base which remains on the floor, the 
time required for loading and unloading the tank 
was reduced to a minimum. : 

By means of this drying plant there were satis- 
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feet per minute fan was installed on one end of this 
enclosure blowing in cold air which passed over the 
heaters, raising the air temperature from approxi- 
mately 8 deg, to 10 deg. Cent. up to 120 deg. to 
125 deg. Cent. By means of an 8in. circular pipe 
this heated air was carried inside the casing which 
had been equipped with suitably located and adjust- 
able vents to provide for temperature adjustments 
as required. 

Each generator was equipped with a number of 
thermo-couples and from the information thus made 
available, adjustments and changes were made in 
the heat-circulating system to secure a nearly uniform 
temperature on all coils. 

It was realised early that the insulation resistance 
to earth in the stator coils was not a reliable indica- 
tion of dryness. Insulation resistance to earth of 
higher values than those required for operation were 
obtained after a short time, but the insulation 
resistance between turns inside the coil was an 
unknown quantity. In order to obtain some know- 
ledge of the internal condition of the insulation, 
it was thought that a comparison between the 
humidity of the ingoing air and that of the outgoing 
air would give some information that would assist 
in determining the drying progress; at least, such 
a comparison would indicate no further absorption 
of water by the drying air which could be interpreted 
as either that the machine was dry or that the drying 
method was unsatisfactory. 

To obtain these data, wet and dry thermo-couples 
(simulating the usual wet and dry-bulb thermometer 
method of determining the relative humidity of 





Fic. 1—ICE BLOCK IN ONTARIO POWER PLANT 


jam had completely blocked the only means of access 
to the plant, viz., the road which extends from the 
park elevation down the side of the cliff to the level 
of the power-house main floor at the north end of 
the building. An entrance was effected by means 
of a large drag-line shovel which was used to excavate 
a cut through the ice blockade wide enough to permit 
trucks to pass to and from the power-house. 

As soon as the road to the power-house had been 
cleared, a }-ton gasoline-driven shovel was moved 
in and the removal of ice was begun. Later, another 
shovel and more trucks were added. The ice which 
had lodged in the building consisted of fragments 
about 6in. thick and under the effect of colder weather 
following the flood it had frozen into a comparatively 
solid mass. This condition, together with the added 
hazard of working around buried generators, 
governors, and auxiliary apparatus made the digging 
difficult. Moreover, the floor areas free of machinery 
were relatively small, making the shovel operations 
awkward, requirmg extraordinary care to avoid 
damaging apparatus, and necessitating the careful 
dispatchirg of trucks to prevent traffic congestion. 
Some of the areas containing a large volume of ice 
were so narrow as to prohibit the use of shovels. 
This problem was solved, however, by making use 
of an endless belt conveyor to lift the ice up to the 
window openings and discharge it into the river. 
All told, some 7000 tons of compacted ice had to 
be removed by these methods before attention could 
be given to the buried apparatus. 

The auxiliary equipment received first attention 
in order to obtain power for crane service, heating, 
and lighting. Early attempts to dry motors and 
transformers by housing them in and circulating 
hot air around them proved that it was going to 
be a slow job with rather uncertain results, and 
it was deemed necessary to develop some faster and 
more promising method for the work. 

From a discarded 4ft. diameter oil receptacle 
a vacuum tank was made and fitted with suitable 


heaters and a vacuum pump. The experience gained: 


with this makeshift device demonstrated that the 
method dried out the apparatus in a matter of hours 
as compared with weeks under the hot air method 
and gave convineing proof of the more or less complete 
removal of moisture, as indicated by the highly 
satisfactory insulation resistance values obtained. 





factorily dried some 100 motors, ranging from 
250 H.P. down to small oil switch motors, of voltages 
from 2200 down to 220. Seventeen exciter sets, 
consisting of 90 to 185 H.P.; 2200-volt motors and 
60 to 125-kW, 250-volt D.C. generators were dried 
out in thirty-six to forty hours per charge of the 
vacuum tank. There were also dried over 100 
auto-starters, instrument and service transformers 
from 12 kV to 220 volts, which required from forty 
to forty-eight hours in the tank. These all with- 
stood a double operating voltage test and were 
restored to service. All the main unit field pole 
windings that had to be removed for repairs were 
likewise dried in these tanks. Miscellaneous apparatus 
such as oil switch liners, solenoids, relays, and meters 
whose numbers got beyond count, were dried out 
very rapidly under the vacuum process. ~ 

As soon as conditions permitted, the job of recon- 
ditioning the fifteen main units was started. Prior 
to the flooding of the plant, the replacement of 
the stator winding on one of these units had been 
anticipated because of its weakened condition and 
its age. As the necessary winding had been pur- 
chased already, it was installed without delay, no 
attempt being made to dry out the generator. 

Of the remaining machines, those which were 
not embedded in ice were given first attention. The 
main bearings were flushed out and supplied with 
new oil. The generator windings were washed down 
with a mixture of mineral spirits and carbon tetra- 
chloride applied by a spray gun. This was necessary 
to remove the accumulation of lubricating oil which 
had been left on the windings at the time the water 
receded. The hand-taped end connections on the 
coil ends were removed as they were found to have 
absorbed a great deal of water and it was also thought 
the open coil ends would facilitate the removal of 
the moisture. 

Casings were then made up of 2in. by 4in. wood 
frames, covered on the inside with jin. standard 
wall board to close the generator completely with the 
exception of its bearings. On the outside and between 
the 4in. studding, 4in. of rock wool were placed to 
minimise heat losses, 

Improvised electric heaters of approximately 
125-kW capacity, made by coiling Zin. by jin. 
band iron and mounting on suitable insulators, 
were installed in a sheet iron enclosure. A 4000 cubic 


Fic. 





2—AIR- TIGHT METAL CASING 


the air) were installed in the ingoing and outgoing 
air ducts. However, further consideration of this 
method of measuring the humidity led to the belief 
that the data obtained were unreliable because the 
wet thermo-couple was in a high velocity air duct, 
and because of the large difference in temperature 
between the ingoing and outgoing air. 

Since the essential information required was the 
amount of water absorbed by a known quantity of 
air in passing through the machine it was felt that 
this could be determined accurately by measuring 
the temperature of the dew point of the ingoing and 
the outgoing air and computing the quantity of water 
removed per hour per pound of air from these 
measurable factors. 

To obtain the dew point temperature, a home-made 
device was constructed by using a 5-gallon oil can, 
fitted with a window, as a “still” case in which 
was placed a chromium-plated graduated brass tube. 
This tube had a built-in thermo-couple which, in 
turn, was connected to a temperature-indicating 
instrument. The tube was so constructed that 
ice-cooled water could be passed through it. To 
ensure accurate reading of the dew point temperature 
the chromium-plated tube was marked with thin 
wax pencil lines every }in. along its length. These 
lines aided in the reading because when the tube 
becomes fogged they remain bright, standing out 
very clearly like an etched scale. 

To use this assembly a funnel-ended tube was 
inserted in the air stream and a small quantity of 
air was continuously drawn from the “still.” When 
the dew point temperature was to be observed, ice 
water was allowed to flow slowly through the tube 
from top to bottom, thereby cooling it gradually 
until fogging, from the top downward, owing to the 
condensation of moisture on its surface, occurred. 
When the fogging had progressed to the thermo- 
couple section, the temperature was read and gave 
very exactly the dew point temperature of the air 
sample. 

The dew point and temperatures of the ingoing 
air were both obtained, and knowing them, the number 
of grains of water per pound of air was taken from 
a psychrometric curve. Then, by subtracting the 
moisture content of the ingoing air, a difference 
representing the amount of water being evaporated 
from the windings was derived. As much as 20 Ib. 
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of water per hour was obtained at the start of the 
drying of some units, but the average was approxi- 
mately 5 lb. per hour during the early stages of the 
dry-out period. 

With all the apparatus ready for service, the 
drying procedure was as follows :—The electric 
heaters and fans were placed in service with the 
rotor at rest and the temperature of the unit was 
gradually raised to 80 deg. to 85 deg. Cent. This 
procedure continued until it was thought that the 
field insulation had dried sufficiently and become 
firm enough to resist the crushing effect of centrifugal 
force when the machine was rotating. The next 
step was to run the rotor at low speed in the hot 
atmosphere until a minimum insulation resistance 
of 200,000 ohms to earth was obtained on the field 
circuit. Sufficient D.C. was then applied to produce 
any desired current (up to full load) in the stator 
windings, when short circuited. During this transfer 
from the external to the internal heating source, 
the external heat was gradually reduced to limit 
the coil temperature to 85 deg. Cent. The operation 
of the fan, however, was continued at full capacity 
to maintain a flow of relatively dry air through the 
housing. This schedule was maintained as long as 
the air samples indicated that moisture was being 
carried off. When several successive daily readings 
showed no difference between the moisture content 
of the ingoing and that of the outgoing air, and the 
megger readings were constant from day to day, yet 
too low for service requirements, it became necessary 
to resort to a different procedure. 

The final operating schedule of the dry out was 








FiG. 3—BRACING FOR THE VACUUM 


based on the theory that after all parts of the coil 
insulation had reached a constant temperature, there 
still remained in it a slight amount of moisture which 
could be removed only by establishing a tempera- 
ture gradient through the coil insulation. At this 
juncture, the temperature of the interior of the 
coilcould not be raised higher because of the possibility 
of damaging the insulation. Therefore, the machine 
was cooled off as rapidly as possible, thus reducing 
the temperature of the outside layers of the coil insula- 
tion more rapidly than that of the inside layers. 
While the temperature change was taking place, 
the small amount of moisture which was present 
was redistributed through the insulation as _ it 
approached a uniform temperature. In order to 
expel this moisture it was necessary again to establish 
a temperature gradient by applying current to the 
windings. This cycle, which required about twelve 
hours for the cooling-down process and from thirty-six 
to forty-eight hours to re-establish a uniform tem- 
perature, was repeated until the insulation resistance 
(20 to 30 megohms at 75 deg. Cent.) indicated that 
the windings were ready for service. Before the 
units were replaced in service, a 25-cycle, high- 
potential test was made by applying 4000 volts, 
8000 volts, and finally 10,000 volts for one minute, 
and measuring the leakage current of each step as a 
precautionary measure against damaging the winding. 

The drying treatment as described, which required 
from two to three months to complete, was applied 
to one 15,000 and seven 8700-kVA, 12-kV generators. 

Certain other equipment, consisting of two 
1500-kVA, 2200-volt A.C. generators ; two 1500 H.P. 
2200-volt motors, and two 375-kW, 250-volt D.C. 
generators, were dried out by means of the circulating 
hot-air method. This method was deemed to be 
appropriate because the windings of the apparatus 
are of the open-slot type and the coils were formed 
and impregnated in the factory. Examination had 
indicated that when the hand-taped end connections 
were removed, the coil insulation was only moist. 
Hence it was concluded that they could be dried 
satisfactorily. 

The other seven main units, consisting of three 
7500-kVA and four 8770-kVA generators, are of the 
semi-closed slot design. The installation of such a 
type requires one end of each coil to be made up by 





it was thought that this type of winding had absorbed 
a larger quantity of water than the open-slot type, 
and that because of its construction greater difficulty 
would be encountered in removing the moisture. 
Furthermore, this group had been completely buried 
in ice for a considerable time. One coil was removed 
for inspection and the belief that it would be found 
saturated was confirmed ; when the coil was untaped, 
water actually dripped out of it and free water was 
observed between the layers of insulation. These 
machines had been submerged in 1909 in a similar 
flood and all attempts to dry them were unsuccessful 
at that time. Consequently, it was felt that some 
other method than that used for drying out the 
open-slot machines must be devised or that the 
machines of the closed-slot type would have to be 
completely rewound. 

From the experience gained in the small vacuum 
tanks, it seemed apparent that if the same method 
could be applied to the closed-slot group of generators, 
they could be successfully dried out. As the rotors 
are approximately 17ft. diameter and a complete 
generator weighs over 100 tons, the application of 
the vacuum tank method required some special 
design features. To enclose the generator completely 
would have required a large amount of material and 
the solution of some difficult assembly problems. 
Moreover, it was deemed desirable to design an 
enclosure which could be used on all main units 
in the plant, with a minimum loss of time and at 
reasonable cost. 

It was finally decided to design an enclosure that 








hand after the coil is inserted in the slot. Hence, 


would utilise the stator frame as part of the vacuum 





CHAMBER 


chamber. This was accomplished by fabricating 
in. rolled steel sectional end plates, which were 
attached to each end of the stator, to form part of 
the air-tight casing for the generator winding—see 
Fig. 2. Each of these fabricated end plates consisted 
of a cylinder, long enough to project over the end 
turns of the winding and of suitable diameter to 
permit using the end-bell bolts to attach it, together 
with three 120 deg. sectors extending radially from 
this cylinder to the shaft where they were fitted to 
it. Between the plates which were mounted on 
both ends of the stator, internal cylinders and pipe 
braces were installed to prevent the collapse of the 
relatively light material under the pressure (Fig. 3). 
To seal the various joints, }in. smooth garden hose 
and special flat rubber, painted with Glyptal, were 
used. The ventilated openings in the stator frame were 
blocked with small castings and made tight by drawing 
these castings down on soft rubber gaskets. The 
split in the frame and the space around bolts and 
other small cracks were sealed with friction tape 
and a covering of caulking material. 

This assembled tank or vacuum chamber, which 
readily sustained a vacuum of 26in. (the limit of the 
pumping equipment), was connected to the intake 
side of an air compressor. In the air line from the 
pump to the vacuum chamber was installed a water- 
cooled condenser and sump tank to catch the water 
removed from the generator, thus preventing it 
from getting into the compressor and causing damage. 
The sump also provided a means of measuring the 
water removed, thereby making it possible to deter- 
mine when the generator was dry. ; 

The procedure which was followed in drying out 
the main units under the vacuum method was as 
follows :—After testing the vacuum chamber for 
tightness, it was enclosed in a wall board casing 
(Fig. 4) similar to that used in the ordinary heating 
method. This provided part of the heating system, 
and, at a later stage of the process, heat insulation 
for the vacuum chamber. A fan and a 125-kW 
to 250-kW electric heater was used to blow warm 
air into, first, the vacuum chamber, and later into 
the surrounding wall board housing. 

The warm air (118 deg. Cent.) was blown into the 
vacuum chamber through a special hand hole in 
the top sector. Advantage was taken of the reinfore- 






to deflect the warm air through the air ducts of the 
rotor iron, then radially outward through the stator 
coils, and finally through an opening at the bottom 
of the stator. This ensured uniform heating and 
raised the temperature of the windings up to 90 deg. 
Cent. in from twenty-four to forty-eight hours, 
depending on how wet they were. Further, this 
heating was assisted by connecting the stator windings 
in series and applying to them a variable low-voltage 
D.C. adjusted to supply approximately 50 kW of 
heating energy. The exhaust air was returned to 
the fan, reheated, and circulated again, thus making 
it necessary to supply only the heat absorbed by 
the generator and that lost. 

When the temperature of the windings reached 
90 deg. Cent., the air supplied to the inside vacuum 
chamber was cut off and the hand holes were sealed ; 
the heated air was now circulated inside the wall 
board casing to maintain nearly the same temperature 
inside and outside the vacuum chamber, thus minimis- 
ing the loss of heat from the unit. This procedure 
was so effective that the 50 kW circulated inside 
the stator winding from the low-voltage D.C. supply 
gave full control of temperature to meet all the 
requirements of the vacuum process. 

The next step was to start gradually exhausting 
the air from the vacuum chamber, dropping the 
pressure in approximately 2} lb. steps (5in. mercury). 
Great care had to be exercised in reducing the internal 
pressure and regulating the temperature to ensure 
that the temperature did not exceed by more than 
10 deg. Cent. the boiling point of water at the pressure 











ing cylinders, which have already been described, 





inside the tank. If that precaution were not taken 





Fic. 4—HoT AIR CIRCULATING SYSTEM 


there was a danger of developing sufficient steam 
pressure inside a coil to burst its insulation. To 
facilitate the expulsion of water from the coils, 
thereby reducing the internal pressure, a small 
portion of the belt insulation on their hand-taped 
ends was opened up. The changes in pressure and 
temperature were regulated to condense approxi- 
mately $ gallon of water per hour, which was deemed 
to be a safe rate in the circumstances. 

When a vacuum of 26in. (the maximum obtainable 
with the equipment), together with the proper internal 
temperature, had been established, the condition 
was maintained until a negligible amount of water 
was being collected in the condenser; then the 
temperature was gradually increased to 90 deg. Cent. 
while the vacuum was held constant at 26in. 

From one of the generators reconditioned in the 
manner just described, 12 gallons of water were 
removed from the stator winding. No previous 
attempt had been made to dry this generator. 
From another unit, which had been drying for weeks 
under the circulating heat method, and which the 
megger readings indicated as dry, over 3 gallons of 
water were removed. 

The insulation resistance of the windings of 
generators dried under the vacuum process have 
reached values from 42 to 82 megohms at approxi- 
mately 85 deg. Cent. Such insulation values, 
coupled with the fact that at 90 deg. Cent. and 26in. 
vacuum, no further moisture collects in the condenser, 
would seem to constitute a reliable indication that 
the winding is dry. 

The complete process of assembling the vacuum 
chamber, drying out a generator, and then dis- 
mantling the chamber to provide for a high-potential 
test of the winding required approximately one week. 

The most difficult parts of the generators to 
recondition were the field poles on which. the insula- 
tion from earth between the winding and iron con- 
sisted of asbestos, fuller board, cambric cloth, fibre, 
and certain hygroscopic substances. Because of 
the confined space into which this material had 
been packed and its poor condition mechanically, 
it was difficult to drive out the moisture from the 
water-soaked insulation. Moreover, a large number 
of the insulating collars were fibre, which warped 
and broke when dried out. Others were made of 
laminated wood afd the water destroyed the glue ; 
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when dried out these collars disintegrated into thin 
cracked pieces of wood. 

A test of the voltage drop between ‘the individual 
turns on the coils disclosed many short-circuited 
turns. On account of this it has been necessary to 
remove and repair the field pole windings from some 
eleven rotors. When this course was found to be 
necessary @ study was made of the various materials 
available, so that one having high mechanical 
strength, qualities to withstand high temperature, 
and moisture-resisting characteristics might be 
obtained. 

In reconditioning field poles, the procedure which 
was adopted was as follows :—The poles were removed 
from the rotor, dried in the vacuum tank, and the 
coils were tested for insulation between turns, after 
all the old ground insulation was removed. Those 
found defective were repaired by inserting new 
paper or asbestos insulation as required. 

After the field coils were reinsulated, they were 
impregnated. under vacuum with bakelite varnish. 
When removed from the vacuum tank they were 
placed in large clamps, which were tightened to 
produce a pressure of over 1000 lb. per square inch. 
With the clamps still attached, the coils were placed 
in a baking oven for twenty-four hours at 120 deg. 
Cent. and baked to a solid mass. They were then 
removed from the clamps, tested to ten times normal 
voltage between turns, and, if passed, they were then 
provided with the ground insulation to insulate the 
copper turns from the iron core of the pole. This 





insulation consisted of three layers of 0-015in. 
bakelised cloth cemented between layers and to the 
coil with bakelite cement. Next, the coils were 
placed inside a special clamp to compress the insula- 
tion against the copper, and they were returned to 
the oven where they were baked for twenty-four 
hours at 120 deg. Cent. At this time a thin coating 
of bakelite cement was baked on the outside of the 
winding to seal the copper edges against dirt and 
moisture. 

Under the process described, solid coils, sealed 
against dirt and moisture, and with ground insula- 
tion of high mechanical strength, are produced. 
Ground insulation plays a very important part, as 
its failure can result in completely wrecking a machine, 
since a badly unbalanced heavy rotational member 
with high peripheral velocity results. Because of 
this, and as the ground insulation of the field poles 
is subject to great centrifugal stress, mechanical 
strength and durability are as important as insulating 
properties. The type of insulation used in rehabilitat- 
ing the field poles is strong mechanically and it has 
a puncture test of 27,000 volts. Nevertheless, all 
reconstructed field poles are tested to 3000 volts 
before being placed in service where the normal 
operating voltage is 250 D.C. 

It is interesting to note that at the time of writing 
all generators are back in service and in no case 
has there been a failure of a generator winding which 
might be attributed to the flood. This speaks well for 
the methods adopted in drying out these machines. 








The Institute of Metals 


No. I 


HE thirty-first Annual General Meeting of the 

Institute of Metals was held at the Institution of 
Mechanical Engineers, Storey’s Gate, Westminster, 
London, on Wednesday and Thursday, March 8th 
and 9th. Dr. C. H. Desch, F.R.S. (President) was in 
the chair. 

After’ the usual formal business, the President 
presented the Platinum Medal to Professor Sir Harold 
Carpenter, F.R.S. He commented on the close con- 
nection which Sir Harold Carpenter had had with 
the Institute, being one of its original members and 
one of its most active, and on his great achievements, 
both as a teacher in ferrous and non-ferrous metal- 
lurgy and as a research worker. He also recalled that 
Sir Harold was the first Superintendent of the 
Department of Metallurgy at the National Physical 
Laboratory, and. built up that Department and 
handed it over in a flourishing condition to the late 
Dr. Rosenhain. Finally, the President reminded the 
meeting of the famous Carpenter Report which had 
profoundly affected the status of scientific workers in 
Government Departments. 

Professor Sir Harold Carpenter, in expressing his 
appreciation of being awarded the Platinum Medal, 
remarked that neither the President nor himself had 
been trained as metallurgists. They had both been 
trained as chemists, and got into metallurgy through 
the chemical gate—and a very good gate it was. 
This was the first time that platinum had ever been 
employed as a medal metal, and he therefore thought 
it apropos to give a short discourse on that metal. 

The reading and discussion of papers was then 
begun. The summaries of the papers given below in 
small type are those circulated by the Institute. 

The first paper presented was “Types of Creep 
Curve Obtained with Lead and its Dilute Alloys,” 
by J. N. Greenwood and H. K. Worner. The paper 
was presented by Dr. J. McKeown, in the absence 
of the authors in Australia. 

CREEP OF LEAD 

It is shown that four distinct types of creep curve are obtained 
with lead and its dilute alloys under stresses of 350 lb. and 
500 lb. per square inch. Type A shows strain hardening, and 
after a certain stage there is a marked increase in creep rate 
owing to recrystallisation. Type B shows initially an increase 
in creep rate and then strain hardening, but.no recrystallisation. 
This type is accompanied by intercrystalline failure. Type C 
shows a continuously increasing creep rate which is held to be 
associated with loss of cold-work hardness during the test 
and also with an increase in the proportional limit as compared 
with the basis lead. D is a normal strain-hardening 
variety, characteristic of metals which are below the recrystallisa- 
tion range of temperature. Curves are given illustrating the 
effects of stress and composition, initial, cold working, and 
grain size. In both the latter, the examples are merely to 
indicate complexity and are not exhaustive. In a theoretical 
section, it is suggested that creep has two components: (a) 
Viscous flow, and (6) plastic flow. In the range of low stresses 
and with cold-worked material, viscous flow is considered to 
be the more important. The proportional limit is suggested 
as an approximate point of division between high and low 
stresses for this purpose. The types of curve mentioned are 
considered in the light of this theory. 

Dr. J. C. Chaston said the most outstanding observa- 
tion in the paper was the recording of type A curve, 
showing recrystallisation during the process of creep, 
which he did not think had been recorded before. 
There was, however, very little published evidence 
from tests on extruded lead under stresses of 350 Ib. 
and 500 Ib. per square inch, that this recrystallisation 
occurred, and therefore he felt the paper was unsatis- 
factory, because the authors gave a new phenomenon 
not previously recorded in the literature without 





sufficient experimental data in support of it. A very 
important point was that there did not seem to have 
been any temperature control in the authors’ tests, 
and in that connection Dr. Chaston pointed out that 
some work had been carried out by Professor Moore 
in America which did not show this reerystallisation, 
and in that case there was very careful temperature 
control. With regard to type B curve, he did not 
think the authors were justified in some of their con- 
clusions. He felt that a paper of this character should 
include the results of more careful experimental work 
than seemed to have been done in this case. 

Mr. Brinley Jones said that the paper carried the 
implication that lead sheet of high creep strength was 
good for chemical plant construction, and that lead 
of a low creep strength was*bad. That was 
what he read into it. The paper referred to tests 
carried out at 350 Ib. and 500 Ib. per square inch, but 
so far as his observations had gone, lead sheet was 
rarely, if ever, subjected to a steady tensile load of 
any magnitude. He doubted whether in some cases 
20 lb. or even 15lb. per square inch dead tensile 
load would be involved. However, lead was con- 
tinually exposed to intermittent stresses in service 
arising from expansion and contraction caused by 
temperature changes, and the very first thought of 
the designer was to support his lead sheet, so that no 
such buckling or distortion would occur as the result 
of repeated flexure or breathing of the lead. 

Dr. J. McKeown took exception to what was said 
in the paper with regard to the limit of proportionality 
of lead, and said he did not think it was right to speak 
of the limit of proportionality of lead at all. It was 
recognised that deformation might take place in two 
ways, viz., by plastic deformation in the grain or 
viscous deformation due to the relative movement 
of the grains. Several years ago he carried out deter- 
minations on the limit of proportionality of lead and 
lead alloys under extruded conditions, and also inves- 
tigated the effect of the rate of loading on the limit 
of proportionality, and in those tests not only did he 
find a change in the limit of proportionality, but also 
a slight but still appreciable change in the value of 
Young’s modulus. 

Mr. T. H. Turner referred to lead plugs in boilers 
at elevated temperatures, and a pressure of 250 Ib., 
and said it was a pity the authors had not mentioned 
the temperature at which their tests were carried out. 
Practically pure lead was used for these plugs, and 
some information on the question of temperature 
should be added to the paper. 

The President remarked that that kind of research 
brought out the enormous influence of minute quan- 
tities of impurities, and it had only been during the 
last few years that it had been possible to obtain 
commercially metals such as lead, tin, and zine of 
such a degree of purity that the influence of small 
quantities of impurity could be studied. As a matter 
of fact, that influence was found to be enormously 
greater than would be calculated from the effect of 
larger quantities of the same impurities. He agreed 
with Dr. McKeown that the limit of proportionality 
should not be referred to in connection with lead, 
because it was very difficult to make any real measure- 
ment of the elastic modulus. 





The next paper taken was “ Annealing Charac- 
teristics and Solid Solubility Limits of Copper and 





Copper Alloys Containing Chromium,” by Dr. W. 0. 
Alexander. 
COPPER AND COPPER ALLOYS 

Chromium is shown to have a very marked restrictive 
influence on the grain growth of copper and some copper alloys, 
Small additions of chromium, e.g., 0-3 per. cent. to copper, 
0-04 per cent. to brass, and 0-15 per cent. to aluminium bronze, 
restrict grain growth on annealing at temperatures up to 
700 deg. Cent., slightly greater amounts being required at higher 
annealing temperatures. When added to cupro-nickel alloys 
the effect is not so marked. 

The solid solubility limits of chromium in these alloys have 
been estimated microscopically and checked by a chemical 
method. It is suggested that the restrictive influence on grain 
growth is due to mechanical obstruction. 

Mr. H. J. Miller said that at the present time a 
considerable quantity of fabricated copper-chromium 
was being manufactured at high temperatures and 
employed in industry. It had somewhat different 
features from the material dealt with by Dr. Alex- 
ander. For instance, the softening temperature of 
his alloy appeared to be 320 deg. Cent., but in the 
case of the high-temperature solution treated fabri- 
cated copper-cadmium, the initial softening tempera- 
ture was of the order of 500 deg. Cent. The main 
outlets for such commercial alloys was for electrical 
conductivity purposes, particularly when elevated 
temperatures were involved. Copper-chromium alloys 
were also interesting from the casting point of view, 
and with small products a condition of solid solubility 
might be assumed so that solution treatment at high 
temperatures might not be necessary. 

Commenting on the question of grain size, he said 
it was to be regretted that Dr. Alexander did not work 
with very much larger quantities of metal, as investi- 
gations on the larger scale would probably have 
provided data which would have been of more indus- 
trial value than the results obtained on the small 
scale. 

Dr, D. Stockdale said that whilst the author had 
mentioned the theory of mechanical obstruction in 
eonnection with his work, the evidence in favour of it 
did not seem very strong, and it might have been 
better not to have referred to it at all. 

The President asked if any examination had been 
made for the presence of nitrogen. His own experi- 
ments on alloys containing chromium showed that 
they picked up nitrogen with extraordinary avidity. 
There was also the effect of the nitrogen on the pro- 
perties of alloys containing chromium, which was sur- 
pay ee. Se 

The author, replying to the discussion, said it 
was known that copper-chromium showed marked 
temper hardening, and the explanation given by Mr. 
Miller was substantially correct. With regard to 
temper hardening in practice, there was always a time 
factor which came in and with castings there was 
considerable variation in the rate of cooling, and since 
the solid solubility curves fell very rapidly at high 
te , it was possible even under ordinary 

conditions to get sufficient super-saturation 
to bring about the temper-hardening phenomena at 
lower temperatures. So far as the absorption of non- 
metallic elements, such as carbon or nitrogen or even 
oxygen, he did not know of any work being done on 
that matter. As to the size of the experiments, in the 
case of the brasses he had worked with 70 Ib. ingots, 
and the results showed that with high chromium 
additions, the brasses were not readily workable. 
There was no doubt that in the case of castings the 
presence of chromium made them more difficult, but 
he believed metallurgical technique would overcome 
that. In reply to Dr. Stockdale, he said that when he 
re-read the paper, he had rather regretted the mention 
of the theory of mechanical obstruction. Since then 
he had considered the matter again, and as far as 
evidence from Germany was concerned, he had not 
come across any critical chromium content or critical 
deformation which would give large grains. The whole 
question of the presence of a second phase on re- 
crystallisation in grain growth needed to be very 
carefully considered, and he did not think they could 
argue from the work of Dr. Smithells on tungsten as 
to the effect of another element which also showed 
quite appreciable solid solubility and also variation in 
solid solubility with different annealing temperatures. 


The final paper taken at the morning session was 
“The Elastic Properties of Some Anti-friction Alloys 
at Room and at Elevated Temperatures,” by J. W. 
Cuthbertson. 

ANTI-FRICTION ALLOYS 


A plane bending test with interferometer deflection-recording 
mechanism was adapted to the determination of the elastic 
moduli of cast tin and of a series of commercial and synthetic 
tin-base and lead-base alloys at room and at elevated tempera- 
tures. All the materials examined creep under relatively low 
stresses, but obey Hooke’s law if the load is applied with 
sufficient rapidity. A standardised rate of loading was therefore 
adopted throughout. 

ere is little difference between the elastic modulus-tem- 
perature curves of the high-tin alloys, although E tends to 
increase as the antimony content is increased. Lead, even in 
small quantities, alters the shape of the curve and leads to 
failure by creep at or near the melting point of the lead-tin 
eutectic. Cadmium in amounts up to 1 per cent. has apparently 
little effect. Above 50 deg. Cent. and almost up to the melting 
point, the curve for tin falls linearly, but less steeply than 
the curves for the tin alloys, and intersects the latter in the 
vicinity of 210 deg. Cent. 

The lead-base alloys have lower elastic constants than the 
true Babbitts, and, with the exception of Bahnmetall, fail 
by creep at, or well below, 180 deg. Cent. The elastic modulus 
of Bahnmetall at room temperature is lower than that of any 
other alloy, but the elastic properties are maintained quite 
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well at the higher temperatures; the elasticity is seriously 
impaired however, by remelting and by surface corrosion. 

he hardness values and Hargreaves flow indices for the 
whole series of alloys are included as an Appendix. 

Mr. A. H. Mundey said the paper was particularly 
interesting to manufacturers, if only for the fact that 
commercial alloys were used, but commercial alloys 
at the present time were distinctly purer than those 
used by the author. Whether the results could be 
applied at the moment did not matter much ; they 
were capable of being applied later on. He pointed 
out, however, that the results in Table ITI showed 
some curious anomalies. No doubt there was an 
explanation, but it was not apparent at the moment. 

Dr. F. C. Thompson remarked that the origin of 
the work went back to 1934 when McNaughtan 
suggested that the crazy-paving cracking appear- 
ance might possibly be due to the differential contrac- 
tion of the white metal and the shell and the tensile 
stresses which he believed were set up. It was possible 
to calculate those stresses by the method of Cartland 
by casting white metal on to the backing metal and 
measuring the curvature. From that curvature one 
could calculate the results if the Young’s modulus was 
known for both the backing metal and the white 
metal. Unfortunately, the figures for white metal 
were non-existent, and it was for that reason Mr. 
Cuthbertson was asked to undertake an investiga- 
tion. As a result, it had been possible to show that 
tensile stresses of quite a high order existed, and also 
that they played a part in leading to fatigue failure. 
Hence, the paper threw a considerable amount of 
light on a problem of very real practical importance. 
His own feeling was that the work had been well done, 
and within the experimental limits obtaining the 
results were reliable, but he was quite sure Mr. 
Cuthbertson would be the first to agree with him that 
it was not safe to use those results under conditions 
where, for instance, the rate of stressing or things 
like that were very widely different. If that was 
borne in mind he regarded the paper as a valuable con- 
tribution to a field of metallurgy which was at present 
too little known. 

Mr. T. H. Turner said the paper covered a number 
of things which were of value to the user of bearings, 
but there was one matter to which attention might be 
drawn. With the larger type of bearings, the mandrel 
temperature was often higher than that chosen by 
the author. In carrying out a series of tests it was, 
of course, necessary to standardise the conditions, 
and the author had chosen 100 deg. Cent. as his 
standard temperature for the pre-heated mould, but 
a temperature of from 120 to 220 deg. would 
be more common in practice so far as the railways 
were concerned. However, he realised that it varied 
very much according to the industry. The very thin 
automobile or aircraft engine bearings would obviously 
have a quicker rate of cooling, but in the case of the 
one particular alloy mentioned in the paper which 
would be suitable for locomotive bearings, viz., the 
2 Pb, it would mean a fairly weighty casting, and 
the effect of that on grain size was considerable. He 
had taken a series of photo-micrographs under 
standard conditions for all the metals used on his 
railway for bearings, and it was seen that as the 
mandrel temperature increased, the effect on grain 
size became much more considerable. Therefore he 
suggested that the author might go a stage further, 
and show what variation he obtained in his curves, 
if, with one given composition, he took a series of 
mandrel or moulding temperatures—for the moulding 
temperature was the equivalent of his mandrel tem- 
perature. If the work was to be continued at all, 
he would like something like 60 per cent. tin. In 
carriage and wagon work 56 per cent. tin was used in 
his case, but on some railways it was 60 per cent., and 
it was one of the most widely used alloys so far as 
tonnage was concerned. 

Dr. Bruce Chalmers said a point which struck him 
in connection with bearing metals was that some of 
them having a tin-base alloy were probably non- 
isotropic in their elastic properties, and therefore 
Young’s modulus might vary according to the direc- 
tion of cooling of the alloy in relation to the direction 
in which the test piece was made. He did not quite 
know how that worked out with the author’s experi- 
ments, but he suggested that the direction of cooling 
in relation to the direction in which the test piece 
was made might give a different result than if measured 
in the transverse direction. 

Mr. R. G. Harper expressed his interest in Mr. 
Turner’s reference to railway bearings because it 
had been recognised for a long time that the internal 
stresses induced in the bearing lining were very 
important. It had been seriously stated that the 
bearing lining should not be bonded too strongly to 
the steel shell, but rather should be allowed to contract 
away from the shell so that it would then have an 
opportunity to relieve the stresses which were pro- 
duced in it, owing to the fact that the supporting 
shell contracted at a lower temperature than the 
lining. One thing that was rather troubling him was 
that when the bearing cooled, internal stresses would 
be induced in the lining, and the white metal would 
tend, one would imagine, to relieve those stresses 
by creep. It seemed to him that some creep must 
occur, and he was wondering whether the rate of 
creep which the author had found would bear any 
relation to that point, and whether possibly the cool- 
ing of the bearings might not help to hasten creep 
and accelerate the removal of some of the stresses. 





The author, replying to the discussion, said that 
Mr. Mundey had hit on rather a knotty point in 
referring to the results in Table III. When he was 
writing the paper he was tempted to offer some 
explanation of those anomalies mentioned by Mr. 
Mundey, but after very lengthy discussion with 
Professor Thompson it was decided that it would be 
better to leave things in the form in which they had 
been presented. His own feeling was that the differ- 
ence between the commercial alloy No. 1 and syn- 
thetic alloy No. 35, which were identical in composi- 
tion except for the impurities, was undoubtedly 
explained by the impurities. He considered that 
No. 1 had a higher elastic modulus and was harder 
than it should be. Why the position as between those 
two alloys should be reversed when the antimony 
content was increased to 9 per cent., he did not know. 
He would be quite candid about that. As to the value 
of the elastic modulus in connection with the per- 
formance of those alloys in service, that again was a 
difficult problem to answer, but he believed he was 
right in saying that, within limits, the higher the 
elastic modulus the better, and particularly the pre- 
ference should be for a material which retained its 
elastic modulus at elevated temperatures. There, 
again, the impurities were detrimental, and par- 
ticularly the lead in tin-base alloys. The best alloys, 
taking everything into consideration, were those 
consisting only of copper, tin, and antimony, the tin 
being 6 to 9 per cent. and antimony according to 
whether the consumer required the presence of 
tin-antimony cuboids or not. He agreed with Pro- 
fessor Thompson’s warning as to the application of 
his results to other problems. They were only applic- 
able to conditions in which the rate of stressing was 
essentially rapid, and that condition did obtain 
in a great many bearings. Replying to Mr. Turner, 
he said the reason why 100 deg. Cent. for the mould 
temperature and 400 deg. Cent. for the casting tem- 
perature had been standardised in his tests was that 
they had been standardised in a great deal of previous 
work. As to what Mr. Bruce Chalmers had said, the 
specimens used were cast vertically in a small steel 
mould of slightly larger dimensions than the speci- 
mens themselves, and they were then pared down to 
the final dimensions. He had not considered the 
point made with regard to cooling and the directidn 
in which the test piece was made. 

With regard to the relief of stress in bearings, 
owing mainly to the difference in coefficient of expan- 
sion of lining and shell, mentioned by Mr. Harper, 
that was a very complex problem. He believed he 
was right in saying that Professor Thompson agreed 
with him that annealing would not relieve those 
stresses. The suggestion that stress relief could be 
brought about by reducing the bonding was very 
interesting, and he had not thought seriously about 
that, but in connection with cadmium-nickel alloys, 
unless the bonding was done with extreme care, the 
alloys were absolutely useless and the life of the 
bearings was greatly reduced. 

(Z'o be continued) 








Large Gear Unit for Cement Mill 


THE totally enclosed double helical gear unit, 
shown in the accompanying engravings, has recently 
been installed in a cement mill in the South of 
England by Turbine Gears, Ltd., of Cheadle Heath, 
Stockport. 

The normal power transmitted is 800 H.P., with 
usual overloads, whilst reducing from a motor 
running at 750 r.p.m. to the mill running at 19 r.p.m. 
Designed for continuous duty, the unit is of the robust 
construction necessary for this class of work. 

The first reduction gears are of the single helical 
type, placed on either side of the second reduction 
gears, the latter having continuous double helical 





teeth, the large wheel being of fabricated construction. 
The shafts rotate in roller bearings of the double row 
self-aligning type, mounted on taper sleeves. The 
bottom half of the gearcase is of box section cast iron, 
and the top half is made of fabricated steel. 

Lubrication is effected by means of spray from. an 
oil pump to the first reduction gears, and the second 
reduction gears run in an oil bath. 

A flexible coupling connects the motor and high- 
speed shaft, whilst a specially designed diaphragm 
coupling complete with torsion shaft connects the 
final reduction shaft to the mill end. These dia- 
phragm couplings and torsion shafts have been deve- 
loped by the company for cement and other mill 
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DouBLE HELICAL GEAR WHEEL 


drives. A self-contained barring gear, mounted on 
an extension bed-plate, allows the mill to be turned at 
from } to } r.p.m. and includes provision for automatic 
disengagement. 








High-Speed Sliding, Surfacing and 
Screw-cutting Lathe 


WE illustrate in the accompanying engraving, a 
30in. height of centres sliding, surfacing, and screw- 
cutting lathe, manufactured by G. A. Harvey, Ltd., 
of Govan. It is designed for rough and finish turning 
at high speeds, a quick traverse being provided to all 
the movements. It is easily handled and is suitable 
for use with the latest high-speed tools. 

As can be seen in the engraving, the driving head- 
stock is in the form of a long and deep box, which is 
well flanged and ribbed internally. It is arranged 
with a heavy tie between the front and back bearings. 
Forced lubrication from a rotary pump in the head- 
stock circulates oil to all the gears and bearings. 
High-tensile steel gears and hardened nickel-chrome 
steel pinions are fitted, the teeth being ground on the 
working faces. All bearings are gunmetal-lined and 
the thrust is taken on ball thrust races on each end of 
the rear bearing. The head is enclosed by light 
planished steel covers. 

The front end of the spindle, which is made from a 
steel forging, is provided with a large flange, solid 
with the body, on which the chuck is bolted. The 
spindle is bedded in its journals, which are of gun- 
metal, each bearing being supplied with copious 
quantities of oil through large oil pipes. The chuck 
is well ribbed on the back, whereon is also cast a deep 
ring for the driving wheel, providing extra stiffness. 
It is forced on to the end of the spindle and secured 
to the spindle flange by means of fitted bolts. 
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An arrangement of the bed with two shears 
ensures that the reaction of the cut on the maximum 
diameter is taken entirely between their confines. 
The front shear is wide and divided into two portions, 
with a groove for the guiding surface of the saddle, 
and the bed is arranged with a sloping shelf so that 
cuttings fall out of openings at the back. 

Two saddles are furnished with back and front slides, 





resumption of water supply would be of the utmost 
importance, not only for public service, but for the 
possible necessity of fighting fires. 

The equipment illustrated comprises two gland 
connectors which are connected to the ends of the 
broken pipe. These connectors, which have a socket 
end of sufficient length to pass over a fairly uneven 
pipe end, are securely fixed to the pipe by means of 








HIGH-SPEED 30-INCH LATHE 


comprising surfacing, swivelling, middle and tool slides. 
All these slides, with the exception of the tool slide, 
have power feeds and quick traverses driven from the 
saddle apron, and all the slides have, in addition, a 
direct hand traversing motion. Bolted to the under- 
side of the saddles is an apron of box form, in which all 
the shafts have journals at each end running in bear- 
ings lined with gunmetal. The feed is taken from a 
feed shaft by two spur wheels through a safety slipping 
clutch and thence by reverse gears to spur wheels and 
the slidmg or surfacing motions. The quick power 
reverse gears are also enclosed in the apron. All the 
gears are interlocked against conflicting movements. 
Placed at the front of the apron is a quick power 
traversing movement motor, controlled by push- 
buttons. 

Of massive construction, with a widespread base, 
the loose headstock is fitted with narrow guides acting 
on the inner shears. The spindle is of large diameter, 
and is lapped into the bore of the barrel. It is fitted 
with an internal screw and a gunmetal nut, operated 
by a large hand wheel for rapid traverse, and also by 
# worm and worm wheel for heavy work. In addi- 
tion, a rotary centre, rotating in roller bearings at 
the neck and tail ends, with a large thrust race, is 
provided. 

Secrew-cutting equipment is provided on the 
saddle. Held within a cast iron casing sliding in a 
box bolted to the underside of the saddle is a long gun- 
metal nut, engaged by an excentric movement from 
a geared lever in front. One-shot lubrication is 
arranged for the screw-cutting gear, the apron, the 
saddle and the loose headstock. Fixed stay or taper 
turning equipment operated by gearing fitted to the 
saddle can be supplied. If more than one saddle is 
fitted each is independent of the other with respect 
to the amount and direction of feed. Water service 
by any independent pump can also be supplied, 
and alternative driving arrangements, with a variable- 
speed or a constant-speed motor, can be furnished. 

The principal dimensions and other particulars of 
the machine are given in the accompanying table :— 


Height of centres. ... 2... «0 ++ 30m. 
Diameter of swing over bed ... ... ...  60in. 
Diameter of swing over saddle ..._ ... 48in. 

Length between centres ... ... ... .-.  20ft. 
Diameter of chuck ... ... ... is. «.. Sit. 

Front spindle journal... ... ... .-. 12in. by 18in. 


Rear spindle journal... .. 8in. by 10in. 


Number of spindle speeds (constant-speed 


motor) ...... Sixteen 
Main motor power eee 60 H.P. 
Quick traverse motor power ...... ... 24 H.P. 
Number of sliding feeds ... .... ... .... Eight 
Number of surfacing feeds ... ... ... Eight 


Number of tool slide feeds... ... .... Eight 
Number of threads per inch . From 7% to 2 
P.1 


Approximate net weight ... 40 tons 13 ewt. 








Emergency Repairs to Water 
Mains 


INTERESTING emergency repair systems for water 
mains have been introduced by Glenfield and 
Kennedy, Ltd., Kilmarnock, for use where a length 
of main has been destroyed in such a manner as 
would occur in the case of a bomb explosion in time 
of war. Such a fracture would leave the pipe ends 
uneven, and probably separated for some distance 
by a hole or block of débris. In such cases the rapid 





set screws round the outside near the gland. <A pres- 
sure joint is made between the pipe and connector 
by means of a rubber ring which is expanded by 
pulling up the nuts on a circular gland plate at the 
end of the connector. On the connector body are 
mounted fire hydrants or simple hose connections, 
the number of which depends upon the size of the 
main. Hoses can be connected for local use or to 














GLAND CONNECTOR AND HOSE 


bridge a gap or pile of débris, and led to similar fittings 
on the other broken end of the main. Such hoses 
uniting a fractured main need not have the same total 
area as the main, and thus a broken 6in. main might 
be connected by two 2}in. hoses. 

For use in connecting up broken mains from 
standard pipe lengths, and where the space between 
the two ends is clear, pipe lengths have been designed 

















PiPE ADAPTOR 


with gland connectors as telescopic joints to permit 
adjustment in length to be made without the 
necessity of cutting pipes. In this type of con- 
nector the end is not blanked off, but is joined to 
a length of pipe, and no provision is made for 
hose connections. This type of connector is also 
made in a range of main’s sizes, the outlet end of each 
fitting attached to the broken main being made in a 








single diameter, say, 6in. throughout the range. By 


this means the necessity for carrying in stock a large 
number of telescopic pipes, apart from the con- 
nectors for the broken ends of the main, is avoided. 

In the event of damage to a length of a flanged steel 
main, it is often difficult in fitting new flanged sections 
to introduce the last section. The adaptor shown in 
the second engraving is intended to overcome this 
difficulty by the provision of a 6in. “running” 
length for the adjustment of the closing pipe. To 
enable it to be rapidly used, it is necessary to carry 
in stock a pipe section having one end flanged and 
the other end plain, for use with the socket. This 
fitting, which is very similar to an expansion joint, 
can also be used for cast iron flanged mains. 

None of the fittings described above is machined 
in the sockets and the gland joints in each case are 
made by the rubber rings. We are informed that the 
firm also supplies standard ball and socket joints, 
which are of use in connecting broken mains which 
may lie at an angle. 








Sixty Years Ago 





ANOTHER RovuGH VOYAGE 


In this note in our issue of February 17th we gave 
an account of the experiences of a second engineer on 
a trading steamer during a rough trip from this 
country to Baltimore. We have been asked to 
discover, if possible, the name of the ship and of her 
builders, but our efforts in that direction have been 
fruitless. Beyond the fact that her engines were 
built by “‘ the North-Eastern Engineering Company, 
Sunderland,” no names were mentioned in the course 
of the narrative. In our issue of March 14th, 1879, 
a sequel appeared in the form of a second letter from 
the same writer, describing the return voyage from 
Baltimore to Copenhagen with a cargo of 2000 tons 
of corn. The steamer left her moorings on January 
3lst, 1879. Passing between Capes Henry and 
Charles, those on board were rejoiced to see that the 
Atlantic was almost without a wave, and began to 
build hopes on the improbability of encountering as 
foul weather on the return voyage as they had expe- 
rienced on the outward trip. By noon on the follow- 
ing day, however, wind and weather were coming 
away with force. Soon a heavy sea was running from 
right astern. Even with all sails spread to assist the 
engines the ship’s speed was insufficient to prevent 
sea after sea breaking over her stern. Once the 
captain was washed overboard, but the recoil of the 
same sea brought him back and jammed him between 
a steam winch and the deck. The ship was hove-to 
for a time, but to no purpose, and was turned about 
again to resume her voyage. The storm reached its 
climax on the night of February llth. At 8 p.m., 
when the second engineer went on watch, a gale was 
blowing. By 10 p.m. the storm had increased to a 
hurricane. Two great seas penetrated into the engine- 
room, soaking those on duty and putting out the 
lamps. At about 10.30 p.m. the second engineer sent 
up a fireman to batten down the engine-room skylight 
lest it should be smashed by flying débris. Within a 
few minutes word was passed down that the fireman 
had had his leg broken by a sea. For a time the 
second engineer had to take over the firing of the 
boilers. He was on his way back to the engine-room. 
after relief arrived, when there was “an awful 
commotion” on deck. There was a crash overhead 
and a sea came right down on him in a very narrow 
passage between the boilers and the ship’s side. The 
water, scalding hot by contact with the boilers, rose 
to the level of his throat, but he struggled on into the 
engine-room, preferring to be drowned than scalded 
by the bursting of the boilers. The fireman, crying 
and praying, followed him, much to his annoyance, 
because he felt that in such circumstances ‘“ the dis- 
charge of one’s duty weuld please the Almighty far 
more than all the prayers one could say.” He shouted 
to the fireman to be a man and do his duty like one. 
Then the end seemed to come. There was a second 
crash overhead and the ship trembled and leaned 
over. For about half a minute he stood by his 
engines, waiting for the final plunge. But the gallant 
ship righted herself and from that moment the 
hurricane began to abate. At 1 a.m. he left the 
engine-room in perfect confidence that the ship would 
weather the storm. Next morning the deck presented 
a terrible scene. The lifeboat over the engine-room 
had been carried away and the jolly boat had also 
gone. The davits were snapped across like wood, the 
ladders to the bridge were bent and twisted, and the 
water casks, hencoops, spare spars, and other deck 
furniture had disappeared. Every joint of the 
ship’s upper structure was started and water was 
coming in at all points. The weather continued very 
nasty until February 18th, when the ship got under 
the lee of the Irish coast. Next day, at 8 p.m., the 
bright light of Start Point was picked up, welcoming 
the ship once more home.... This additional 
account of a very stout ship’s adventures increases 
our regret that her name and that of her builders was 
not disclosed in our pages. 








More TrRoLLEYBUSES IN LoNDON.—With the recent 
conversion of the tram route from Aldgate to Tottenham 
Court Road to trolleybus operation, the route mileage 
of trolleybuses in London was extended to 227. 
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The Fretting Corrosion of Closely 
Fitting Surfaces* 


By G. A. TOMLINSON, D.8c.,t P. L. THORPE,}, and H. J. 
GOUGH, D.S8e., F.R.S.§ 


(Continued from page 326) 


INVESTIGATIONS INTO STrREsS-STRAIN CYCLE 


Corrosion with Very Small Slip.—Some experi- 
ments have been made to ascertain how the corrosion 
is affected by reducing the amount of slip to the 
lowest limit possible with the apparatus. In order to 
study the behaviour of the surfaces in contact in 
more detail throughout the cycle of a complete to- 
and-fro displacement, two light scale pans have been 
attached to the arm by horizontal threads passing 


ist AND 2no CYCLES 


surfaces during the later cycles which is induced 
during the early cycles, is responsible for the corrosion 
in spite of the steadily diminishing amount of slip. 

The Effect of the Intensity of Normal Pressure.— 
Experiments have been made with the normal pres- 
sure as a variable to determine its effect on the corro- 
sion of the surfaces in contact. For this purpose 
the sphere and plane contact is not very suitable 
since the pressure intensity is not uniform over the 
area of indentation. For these experiments, there- 
fore, flat surfaces were used and a test specimen was 
made of hardened and tempered steel having the 
form shown in Fig. 7. - 

The cylindrical rod A is gripped in the collet 
attached to the oscillating arm as already described. 
The specimen is a hardened steel cone B screwed 
into the lower end of the rod which is bored right 
through. The cone was bored axially with an }in. 





diameter hole, and was ground to a sharp edge at 
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FIG. 6—<Stress-Strain Cycle for Hardened Steel 


over very freely running pulleys. With these, the 
arm can be deflected in either direction by means of 
small weights, and the deflection measured at the 
micrometer. In this way a type of tangential stress- 
strain relation may be determined by a static test. 
The result of a complete cycle of loading closely 
resembles an ordinary stress-strain cycle, and, unless 
the maximum load is very small, gives a well-defined 
hysteregis loop. 

Peculiarities Observed in the Initial Stages.—It was 
found. that the form of the stress-strain cycle generally 
changes considerably in the early stages of an experi- 
ment, before settling down to a stable form. The 
width of the first loop to be observed is much greater 
than it subsequently becomes, and the area of each 
successive cycle diminishes rapidly. The effect is 
illustrated for hardened steel in Fig. 6, showing the 
form of the first, second, and thirteenth cycles in a 
particular case. The width of the loop for the 
thirteenth cycle is only about 0-06 of the width of the 
first loop, and the diminution generally proceeds still 
a little further for several hundred cycles. It appears 
that the slight to-and-fro relative movement of the 
surfaces has the effect of considerably increasing the 
cohesion of the surfaces. In this respect there is a 
resemblance to the well-known phenomenon of the 
wringing together of flat surfaces. 

After the thirteenth cycle the weight on the loading 
lever was lifted for a moment, reducing the load from 
103-5 lb. to only 3-51b., and the cycles were con- 
tinued after this. The effect of removing and 
restoring the normal pressure is to cause a partial 
return to the earlier condition of wide stress-strain 
loops, as shown by the fourteenth cycle in Fig. 6. 
Further repetitions of the cycle then continue to 


_ Teduce the area of the loop as before. 


The peculiar initial behaviour of the surfaces is 
probably not of much consequence in practical cases 
of fretting corrosion where the number of alter- 
nations concerned is very large, and it has therefore 
not been investigated further. 

In this connection some experiments may be men- 
tioned in which the total number of cycles was 
varied, the other conditions such as load, slip, &c., 
being approximately the same as above. After forty 
cycles the corrosion, if any, was too slight to be seen 
under the microscope, but after 100 cycles a definite 
ring of corrosion was observed. The results of Fig. 6 
show that the aggregate amount of slip during the 
first forty cycles is probably much greater than that 
in the succeeding sixty cycles, yet it is clearly the 
latter group that causes the damage to the surfaces. 
It thus appears that the more effective cohesion of the 
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the circumference of the hole. This edge was then 
lapped away to leave a narrow flat annular surface 
accurately square with the axis, the radial width of 
the annulus being about 0-007in. The arm carrying 
the test piece is balanced so that it may be poised 
in equilibrium with the small annular face resting 
on a flat horizontal steel plate C which constitutes 
the lower of the pair of test surfaces. 

To apply an axial normal load to the surfaces the 
plate is drilled and a steel rod D carrying a dead load 
passes through both the plate and the cone. The 
upper end of this rod carries a sphere E which bears 
in an internal conical seating ground in the specimen. 
The rod is a sliding fit in the hole in the plate and 
this constraint, together with that imposed by the 
































in each case, as indicated by the stress-strain cycle, 
to give as nearly as possible the same slip of about 
4-4x10-%in. It was not at all easy to maintain the 
slip constant in these experiments with flat surfaces, 
because the development of corrosion progressively 
changed the character of the surfaces and so altered 
the form of the stress-strain cycles. This difficulty 
does not arise to an appreciable extent in the case of 
the spherical surface where the corrosion is generally 
limited to a narrow ring around the periphery of the 
area. To keep the slip as constant as possible the 
apparatus was stopped at intervals and the stress- 
strain cycle observed. A readjustment of the ampli- 
tude of movement was made, if necessary. 

The extent of the corrosion produced after 10,000 
alternations is shown in Fig. 8. With the reservation 
that the maintenance of a constant amount of slip 
was not very satisfactory, these results show that 
the amount of corrosion is not greatly influenced by 
the intensity of pressure. It is true that the smallest 
load of 25 lb. has produced the least corrosion, but 
the next in amount is that due to 150 lb., while the 
75 lb. load has produced effects equal to that of 
225 lb. There is certainly no kind of systematic 
proportionality between the pressure and the damage 
to the surface. 


ADDITIONAL EXPERIMENTS 


Other Experiments with Flat Surfaces.—Certain 
other tests made while the apparatus was fitted with 
flat surfaces may be mentioned briefly. In one experi- 
ment two tests were made at speeds of 100 and 400 
alternations per minute, the conditions in all other 
respects being the same. The corrosion produced 
appeared practically identical in the two cases, so 
that within the range of speed used the effect is 
independent of the speed of reversal. 

In another experiment a stress-strain cycle was 
used which had zero width as far as could be observed 
with the sensitive measuring device. The elastic 
relative movement was +12-7x10-in. After 
100,000 cycles the surface was free from any sign of 
corrosion except for a very faint local marking at 
one place. This again confirms the conclusion that 
corrosion only accompanies slip. 

Corrosion with Various Combinations of Materials 
in a Dry Condition.—A series of tests has been 
carried out in which only the nature of the material 
has been varied. The object was to acquire informa- 
tion as to the relative susceptibility of corrosion of a 
considerable variety of pairs of materials, and inci- 
dentally to ascertain if any combination of materials 
was immune. The materials included in the series 
are hardened steel, mild steel, well-known stainless 
steel, brass, nickel, chromium, “Y” alloy, and 
glass. The tests have been made with dry clean 
surfaces. Not all the possible combinations have 
been tried, but those likely to be of most interest 
were selected. The surfaces employed were spherical 
(lin. radius) and plane, and the same load and 
amplitude of movement of the arm were used 
throughout. As some of the materials were soft, a 
small load of 22 Ib. was used and the angular move- 
ment of the arm was +0-00053 radian. The linear 
displacement at the periphery of the indentation 
varied somewhat according to the diameter of the 
impression, but an average value is approximately 
6x10-in. The slip varied considerably according 
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Fic. 7—Specimen for Pressure Intensity Tests, and Method of Loading 


of the contact surfaces to one of rotation about the 
axis. 

The apparatus was used identically as in the 
experiments with the sphere and plane. Although 
the dimensions of the contact area have been made 
as small as possible, the mean radius is about 0-065in., 
or about four times that of the spherical indentation, 
and the deflection of the arm for a given couple is 
considerably smaller on this account. On the other 
hand, the location of the arm proved to be steadier, 
and thus the accuracy of reading the micrometer 
was approximately doubled. 

In the static tests made by loading the small scale 
pans the same phenomena were again observed with 
the flat surfaces, by the elastic yielding of the surfaces 
and the production of hysteresis loops. 

The test surface was subjected to 10,000 alternations 
of motion with loads of 225 lb., 150 lb., 75 1Ib., and 





25 Ib. The range of movement of the arm was adjusted 





to the nature of the materials, but is of the order 
1x10-in. The nickel and chromium surfaces were 
produced by heavy electro-plating in about 0-Olin. 
thickness, the nickel upon mild steel and the chromium 
upon hardened and tempered steel. All the tests 
were carried on for 10,000 reversals. No visible 
corrosion was produced by the pairs brass-brass, 
brass-mild steel, brass-hard steel, brass-chromium, 
brass-glass, nickel-chromium, and chromium-glass. 
These pairs were therefore subjected to a further test 
of 100,000 reversals, and in every case the longer 
test produced visible corrosion. In the case of glass 
the’ term corrosion is hardly appropriate. The 
appearance of the glass plate under the microscope 
is that of a circle of small glittering patches where the 
surface has been attacked. There is-no sign of corros 
sion débris plastered on the surface, as is usually the 
case with the metals. 

The first point of general interest in these experi- 
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ments is that there is not a single instance of no 
-corrosion. The “Y” alloy and chromium pair 
comprise a very soft and an extremely hard metal 
in contact, und there is little doubt that the chromium 
has been fretted away. The corrosion ring on the 
flat chromium surface was scraped with the point of 
a clean knife blade while under observation on the 
microscope and some of the débris was removed and 
brushed away. The scraping was continued until no 
further change could be made in the amount or 
appearance of the marking, and a considerable residue 
of permanent marking was left. In the case of glass 
there is no doubt at all that the hard material has 
been attacked. It appears certain, therefore, that 
the corrosion always occurs however great the differ- 
ence in the elastic properties of the two materials. 

The combinations in which one material is brass 
definitely produce the minimum amount of corrosion, 
while stainless steel in any combination appears to 
be the worst material in this respect. 

The Effect of Lubricants.—A similar series of tests 
has been made of the corrosion of a variety of pairs 
of different materials lubricated with castor oil. The 
same load and range of movement of the arm were 
used as in the dry tests. The slip was measured a 
number of times in the course of each experiment by 
the static loading method; as before, it was found 
to vary a little with different materials, but an average 
value was about 1x10-%in. Im this series of tests 
glass was omitted and cast iron was included. As the 
lubricant was expected at least to reduce the rate of 
corrosion, the standard number of cycles of move- 
ment was increased to 100,000. In four cases the 
corrosion was so considerable that further trials were 
made with only 10,000 movements. In three cases 
in which nickel was one of the pair of metals the 
number of cycles had to be increased to 300,000 
before any corrosion effect was visible. 

It is clear, on comparing these results with those 





Load 225 Ib.=25-7 tons per square inch 


obtained with dry surfaces, that the presence of the 
lubricant has in general the effect of reducing the 
rate of corrosion. It is equally clear that it is not 
effective in preventing it. There is again not a single 
case in which corrosion has not oceurred and it 
appears that the conditions are not at all favourable 
for the maintenance of a film of oil. Probably the 
minute alternating fretting movement assists the 
local rupture of the film by the normal pressure. 

The results show that pairs in which nickel is one 
of the materials are subject relatively to the least 
corrosion, although nickel on nickel corrodes severely. 
Combinations including brass, which were found to 
have small corrosion when clean, have no superiority 
when lubricated. 

Some further experiments have lately been made 
in which one of the recently developed high-pressure 
lubricants was used. The results show that even 
with this class of lubricant definite corrosion occurs 
under the same conditions of test. 


DISCUSSION OF THE EXPERIMENTAL RESULTS 

The experiments made in this investigation have 
been. devised mainly with the object of studying the 
physical processes involved in this particular kind 
of deterioration. There is ample evidence, both in 
the experiments and from practical experience, that 
the primary cause of fretting corrosion is of a mech- 
anical rather than chemical nature. In practice 
it is well known that machine components only 
corrode in this way in the presence of vibration. The 
experiments have shown that vibration alone is not 
sufficient, and that alternating surface stress alone 
will not produce corrosion. There must be some to- 
and-fro surface slip and there is good evidence that 
it is the alternating character rather than the amount 
of slip that is the important factor in causing corro- 
sion. Thus, for example, in one set of experiments the 
total amount of slip in 10,000 alternations was only 
about 0-088in., which is equivalent to rather less 
than a quarter of one revolution of the specimen. 
It is inconceivable that so little movement, free from 


alternation, could cause the severe corrosion which 
was found. 

Assuming the process to be mechanical, the first 
explanation of the corrosion that suggests itself is 
that it is simply a mechanical grinding or abrading 
effect. There are, however, some good reasons for 
regarding the corrosion to be due to attrition of the 
surfaces on a molecular scale and these will be con- 
sidered briefly. A decision on this question is con- 
sidered to be of some importance as it places the 
corrosion phenomena in one of two classes of physical 
properties of metals. In one class are the molecular 
properties, such as elasticity, friction, thermal expan- 
sion, &c., and in the other class are the structural 
properties, such as tenacity, hardness, brittleness, &c. 
A point of distinction between these classes is that 
the latter properties can be controlled within wide 
limits by suitable treatment of the material, but the 
molecular properties cannot be altered substantially. 

Considering firstly the effect of the normal pressure 
intensity, it was seen that the corrosion is not greatly 
different over a range of normal pressure from about 
26 to 3 tons per square inch. Moreover, in some 
experiments with the spherical surface with small 
slip, the corrosion was confined to a very narrow ring 
near the periphery of the indentation. From Hertz’s 
theory of elastic contact, the intensity of normal 
stress over the contact area is a function of the 
radius, and is represented by the ordinates of an 


ellipse having a major axis equal to the diameter of 


the contact circle. The stress thus has a maximum 
value at the centre, and becomes zero at the periphery. 
Corrosion therefore appears to occur with little 
regard to the magnitude of normal pressure. This is 
not easily reconcilable with the mechanical abrasion 
view, but is quite consistent with the molecular 
attrition theory. The cohesive forces of molecules are 
intrinsic and independent of external forces and only 





Load 150 lb.= 17-2 tons per square inch 





require sufficiently close proximity to become effective. 


Fic. 8—Effect of Intensity of Normal Pressure 


It is difficult to believe that a very hard material 
such as chromium could be attacked so readily by 
abrasion by a soft material like “ Y” alloy.* When 
the complete conditions of this experiment are con- 
sidered, 7.e., a movement of the order of only 10~‘in., 
corrosion occurring only in the region of zero pressure, 
and a number of reversals equivalent to a test of 
only four minutes’ duration in the alternating stress 
machine, it seems impossible to explain the corrosion 
except as a molecular attrition process. 

The cases of corrosion with excessively small 
amounts of slip point to the same conclusion. It is 
hardly conceivable that a movement so small as 
5x 10-in., or only about four times the atomic 
dimensions, can give rise to bodily abrasion. The 
smallness of the movement, on the other hand, pre- 
sents no objection to the molecular theory which 
only requires displacements comparable with the 
dimensions of the molecular field of force. 

Another argument for the molecular theory and 
against the abrasion theory is in the well-known fact 
that this kind of corrosion becomes more effective 
the more highly the surfaces are finished. This does 
not support the abrasion view, but is entirely con- 
sistent with the cohesion theory as demonstrated ; 
for example, by the direct contact cohesion of highly 





* The significance of this experiment must not be confused 
by comparison with the everyday process of grinding a hard 
material with a relatively soft lap. In the latter case the lap is 
purposely charged with a true abrasive powder which performs 
the cutting, while the softer metal is no more than a medium 
in which to embed the abrasive. é 

Since this was written an interesting experiment has been 
made in which a hard steel spherical surface was used on a 
plane surface of soft wood, providing an even greater contrast 
in hardness. The contact area was naturally much larger, its 
diameter being about 0-l5in. After 100,000 reversals a well- 
marked ring of red oxide was visible to the naked eye on the 
steel surface, and a similar ring of oxide was adhering to the 
wood, 

By repeating the experiment with the specimen at rest, it 
was proved that the corrosion was not caused merely by any 
ordinary chemical action due to mcisture or vegetable acids 
present in the wood, No corrosion at all was found in these 
circumstances. 


finished glass or silica surfaces (Rayleigh, 1936). 

The surface elasticity can be explained in a general 
way as an effect of surface cohesion. When two solids 
are in contact and are exerting a normal pressure, 
some proportion of the surface atoms must have 
approached close enough together to be under 
mutual repulsion. At this distance there is little 
doubt that they are within the range of the field of 
attraction. There are then numerous salient points 
on the surface where the bodies are linked by atomic 
bonds. If the surfaces are displaced relatively in a 
tangential direction the chains of bonded atoms are 
first distorted and then broken. The distortion can 
be regarded as the source of the surface elasticity. 
Even a highly finished surface is certainly irregular 
by comparison with atomic dimensions, and only a 
fraction of the atoms in the surface take an active 
part in the cohesion. The elastic compliance of the 
surface is therefore considerably greater than that 
of the solid body under shear stress. 

The’ conception of the breaking of the atomic 
bonds in the theory corresponds to the observation 
of the slip in the experiments, and as it has been 
proved that corrosion is definitely associated with 
slip it is reasonable to assume the attrition of the 
surface to be caused in some way by the severance of 
cohesion bonds. The experimental data are too 
meagre for a theory to be pursued beyond this with- 
out indulging in speculation. It seems probable, 
however, that the detachment of an atom from its 
parent body does not occur regularly on breaking 
the atomic bond, but is an exceptional event. 

The above discussion must not be read as to 
exclude the possibility of some special type of fatigue 
action as the responsible mechanism of failure. In 
fact, repeated straining of the contact surfaces has 
been shown to be essential to the marked deteriora- 
tion which is the serious practical problem. But 





Load 75 lb.=8-5 tons per square inch 





whereas the term “fatigue”? usually denotes pro- 





Load 25 lb.=2-9 tons per square inch 


gressive deterioration by cyclic straining of the metal 
as a whole, the present action is confined to surface 
layers in close contact. For this reason and until the 
actual mechanism is more clearly understood, it 
appears desirable to denote the present action by the 
term “‘ fretting corrosion,” recognising that time may 
show it is a special case of the larger subject of 
fatigue. In fact, the recent studies of fatigue carried 
out at the National Physical Laboratory, using pre- 
cision X-ray methods, reveal a process which is so 
essentially a progressive straining and rupture of 
atomic bonds as to present many parallel aspects with 
fretting corrosion. 

The apparent inexplicability of many practical 
examples of corrosion vanishes to a large extent in the 
light of the experiments with very small amounts of 
slip. Components of machines, which by all ordinary 
standards are fixed beyond the possibility of move- 
ment, may be subject to alternating elastic strains 
which readily give rise to slip at the contact surfaces 
of the minute order which has been found sufficient 
to cause corrosion. 

The results of the investigation are not as encourag- 
ing as would be desired with regard to means for the 
alleviation or elimination of the practical difficulties 
arising from fretting corrosion. Without any 
exception corrosion has always occurred in the pre- 
sence of surface slip, and to eliminate slip of the 
magnitude found to be effective is not an easy 
problem. If the theoretical conclusions stated in this 
section are valid, the corrosion must be placed in the 
class of molecular phenomena and as such may have 
to be regarded as being inevitable like cohesion or 
friction. Nevertheless, much new information has 
been gained from the tests described, the results of 
which may form the basis of a useful discussion as 
to possible means of reducing the service problem 
and with regard to further laboratory investigation. 
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Comfort in Travel* 


Section I: BY ROAD 
By SIDNEY E, GARCKE, M.I. Mech. E., M. Inst. T.+ 


BEFORE giving consideration in detail to some of the 
factors which to-day contribute to comfort, it is first 
necessary to suggest by way of definition that com- 
fort in travel is that which keeps a passenger happy 
and contented during his journey. 

It is important~to distinguish between what may 
be described as ‘mental comfort” and “ bodily 
comfort.” There is a decided inter-relation between 
the mental outlook of the passenger and physical 
strain or fatigue. In regard to the former, since 
anticipation is often more potent than realisation it 
is important to see that the would-be passenger has 
pleasurable anticipation rather than memories of 
discomfort. 

Mental comfort is contributed by such factors as 
the absence of uncertainty as to how the journey will 
be continued when changes of vehicle are necessary ; 
the amenities of the vehicle itself; the knowledge 
that there are adequate facilities for food and rest 
en route ; and the absence of road congestion with its 
attendant frequent application of the brakes and irk- 
some delays. 

Probably a feeling of safety contributes as much as 
anything to that sense of well-being essential to travel 
comfort. The remarkably good record of safety to 
bus passengers—although, of course, the bus, like 
other road vehicles, contributes its quota of damage 
to third parties—when suitably advertised has the 
effect not only of encouraging bus travel, but subse- 
quently impressing on the mind of the passenger that 
the risk to him is negligible. 

A marked forward step in comfort has been seen in 
the case of the large public car with the successive 
changes from the solid tyre to the cushion ; from the 
cushion to the high-pressure pneumatic ; and from 
that to the larger section tyre designed to run at pres- 
sures of the order of 75 lb. to 45 lb. per square inch. 
Now tyres are designed to run at still lower pressures, 
with no further increase in over-all diameter and 
yet having an equal load-carrying capacity. The 
cushioning capacity as between the solid tyre used 
on the immediate post-war bus and the latest now 
being supplied, is something in the order of a 500 per 
cent. improvement, and the corresponding figures 
for private cars as between the high-pressure tyre 
of a few years back and those in common use to-day 
show an advance of approximately 33 per cent. 
There is, moreover, a most surprising increase in 
the life and therefore the economy of running on 
pneumatic tyres, but that aspect is perhaps outside 
the scope of this paper. The contribution to comfort 
in travel by the greater resilience of the tyre is not the 
complete story, for the reduction in noise as the result 
of research in the matter of modern tread pattern has 
assisted. Noise avoidance in the case of the private 
car is a comparatively easy matter, but with the public 
service vehicle much attention has to be given to the 
design of body so as to damp out natural resonance, 
and sound-deadening materials have to be adopted in 
order to muffle or obliterate what little noise to-day 
remains associated with the engine and transmission. 

The design of seating to give true comfort for 
passengers in private cars and buses necessitates 
most careful study. Too many seats have been 
devised on the assumption that passengers will be 
sitting in a stationary vehicle. Not only has the shape 
of the seat to be designed so as to provide against 
forward movement and deceleration, but there must 
be an approximate relationship between the springing 
of the cushion and that of the vehicle itself. 

In the road vehicle the mass of the passenger is 
actually supported on the cushion springs, the vehicle 
springs, and the tyres. The correct balance between 
all three defies calculation and therefore the develop- 
ment of the seat of the public service vehicle of to-day 
is the result of empirical methods. The correct 
dimensions and the correct angle to the horizontal of 
both seat and back are very important factors in 
achieving comfort. 

Correct heating and ventilation of the vehicle must 
be placed high in the order of importance. Con- 
siderable progress has been made in the utilisation of 
the heat from the water-cooling system of the bus 
engine, the quantum admitted to the passenger 
accommodation being regulated by hand or thermo- 
statically. But with the general introduction of the 
compression-ignition engine, the waste heat is reduced, 
so that changes in design, if not in method, are 
becoming necessary. 

While in the case of comfort of travel on the roads 
the element of congestion is most important, it does 
not arise to a material extent with other forms of 
transport. Road users appear to be moving in a 
circle in that the constant improvement of the high- 
way has encouraged the greater use of motor vehicles. 
These, in turn, congest the roads and create a demand 
for still further improvements, and, incidentally, 
provide by taxation the means of the provision of 
such improvements. If main road development is to 
continue, then a very much larger outlay will have 
to be incurred on town route improvement, #.e., on 





* Excerpts from papers read at the Joint Meeting of Engi- 
neering and Technical Societies on March 10th, at the Institu- 


means enabling traffic to distribute itself on entering 
built-up districts. Fly-over junctions, bridges, and 
perhaps even tunnels may become common. 

It would seem improbable that further marked 
improvement in road surfaces can be anticipated. 
The greater use of super-elevation will help. More 
care in the designing and placing of notice boards 
and other signs with possibly a reduction in number 
may be expected, and will contribute to the comfort 
of the driver. Possibly the greatest improvement of 
all will come about automatically as a result of the 
gradual raising of the standard of driving skill. 

It is probable that mechanical improvements will 
still be made which will effect economy, and a notable 
recent development in that direction is the general 
adoption of the compression-ignition engine for the 
heavier vehicle, but there is no reason why develop- 
ments with an economic motive should bring in their 
train increased comfort, and it would seem that for 
improvement in this matter attention must be paid 
to factors outside the vehicle itself, and which relate 
rather more to the feeling of security and peace of 
mind for the passenger than to shielding his body from 
physical discomfort. 

Section Il: BY RAIL 
By THE RT. HON. LORD STAMP, G.C.B.{ 
MENTAL EASE 


Aspects of ‘‘ mental ease’ can be subdivided into 
preventive and creative measures, 7.e., those which 
prevent anxiety and care, and those which promote 
positive enjoyment respectively. 

Preventive Measures.—Under this first head must 
be studied the traveller’s feelings and economy of 
energies through each of several successive stages :— 


(1) In finding out how to go. 

(2) In finding out when to go. 

(3) In giving him ease of access to the means of 
travel and of payment. 

(4) In providing ease of disposal of his belongings. 

(5) In giving ready assistance for whatever com- 
plications there must be on the journey. 

(6) In freedom from anxiety about meals and 
other physical necessities. 

(7) In the minimum duration of the journey and 
in its freedom from troublesome complications 
en route. 

(8) In a feeling of security and a mental back- 
ground of safety. 


Creative Amenities.—The following factors must be 
taken into account under this heading :— 


(9) The conditions of the journey should make it 
easy for the traveller to conduct conversation (or 
not to be bothered by that of others) ; to be quiet 
and reserved, or to read (or perchance to sleep), 
or to observe the scenery, all according to his mood. 

(10) He may be provided with special facilities 
for scenic observation and given folders, maps, 
or guides for drawing attention to matters of 
interest. (This is particularly important for the 
tourist.) 

(11) Sometimes provision of special accommoda- 
tion for particular classes of the community, “ non- 
smokers,” ‘‘ ladies only,”’ are helpful to secure the 
comfort of all concerned. 

(12) Coming under this special category, of 
course, are many of the amenities for night travel, 
and here the standard of public expectation has 
risen very rapidly. The provision of “ gadgets ” 
of all kinds and of easy control of ventilation is of 
paramount importance. Freedom from disturb- 
ance by ticket collectors, &c., at night is important. 
The ‘“ morning cup of tea,” which a few years ago 
was a special amenity, is now a necessity. 


Unlike road, sea, and air transport, railways 
possess their own highways, which are constantly 
policed and inspected by their own carefully trained 
staff, and in which the traffic is controlled by a highly 
developed signalling system. The nervous traveller 
may thus take comfort from the fact that he is entrust- 
ing himself to an organisation which is itself respons- 
ible for the full operation and maintenance, not only 
of the vehicle in which he rides, but of the path it 
traverses. 

While safety is the first consideration, regularity 
and punctuality count for much in the realm of 
psychological comfort because they help towards 
the elimination of worry. All forms of transport are, 
to a greater or lesser degree, interfered with by adverse 
meteorological conditions, but whilst the punctuality 
and regularity of the railways are not immune from 
the effects of snow and fog, they are perhaps in a 
good position to minimise these difficulties without 
sacrifice of safety, owing to the possession of their own 
highways. 

The question of speed and of its place and effect in 
modern life is a fascinating one, which it would be 
out of place to develop in this paper. Nevertheless, 
the superficial advantages of speedy transportation 
are obvious. 


PuHysicaL EAsE 


Absence of disturbing vibrations is probably the 
most important factor in determining the physical 
comfort of passengers, and although the difficulty of 
securing it increases with speed, great progress has 
been made in recent years. Smooth running depends 








both on the design of the rolling stock and track and 
also on their maintenance. 

Leaving for the moment the question of track, it 
is of the utmost importance that the wheels should 
move along it without violent lateral movements 
which would transmit shocks to the vehicle and make 


riding most uncomfortable. Recent investigations 
have shown that to secure steady forward movement 
without lateral shock depends fundamentally on the 
angle of coning of the tyres, and on the subsequent 
maintenance of this correct angle. This problem has 
been studied theoretically by Dr. F. W. Carter, 
Professor C. E. Inglis, and Dr. R. D. Davies, and both 
in America and in this country the motion of tyres 
of different profiles has been studied in practice by 
means of cinematograph records. The conclusion 
has been reached both by theory and in practice that 
a profile as nearly cylindrical as possible gives the 
greatest freedom from high-frequency lateral oscilla- 
tions. A completely parallel profile is undesirable, 
owing to the need for counteracting unavoidable 
differences in diameter between the wheels at either 
end of an axle. An angle of 1 in 100 seems to be the 
best compromise, and this is now being widely used 
on the L.M.S. Railway Company. 

However good the riding, the coaches are, in addi- 
tion, subject to vertical oscillations set up as a result 
of impacts at rail joints, &c., and it is the function of 
the springing to absorb these as far as possible. For 
this purpose a combination of helical and laminated 
springs is usually adopted, the former to give elastic 
support and the latter to introduce damping in 
addition. Kubber inserts are also introduced in seat 
and bed construction to assist in eliminating vibra- 
tions. Care is also taken in the design of coaches to 
ensure the optimum position of the centre of gravity, 
whilst the provision of efficient coupling and buffing 
gear is essential to prevent surging and transverse 
oscillations of the whole vehicle. In addition to 
design, maintenance plays a very important part in 
the comfort of carriage stock, and frequent examina- 
tions are made to check the wear of tyres, the deflec- 
tion of the springs, and the condition of the couplings, 
buffing gear, and brake work. 

The construction and condition of the permanent 

way is as important as carriage design in securing 
comfort to the traveller, and high speeds have pre- 
sented civil engineers with a new set of problems. 
These arise from the more exacting requirements 
necessary to secure the smooth running of high-speed 
trains, from the need to eliminate or relax speed 
restrictions as far as possible, and also from the 
necessity of avoiding increased maintenance costs as 
a result of the higher stresses to which the track is 
subjected. Incidentally, all the improvements that 
lead to better riding also diminish the amount of noise 
caused by the impact of the wheel on the rail. 
Coupled with the necessity for accurate alignment 
and canting of curves is the need for the maintenance 
of a true top to the track. The lack of true level can 
and does give rise to poor running at high speeds, and 
it is for the purpose of maintaining this true level 
that measured shovel packing has been introduced. 
Rail joints present a point of weakness, as the fish- 
plates only partially achieve their purpose of main- 
taining continuity, and under load every joint tends 
to become what may be termed a concealed “ pot 
hole.”” As each wheel descends into these depressions 
it eventually meets an abrupt change of slope and it 
is the impact sustained at this change of direction, 
rather than the gap between adjacent rail ends, 
which produces the noise and rhythmic beat noticed 
by the passenger. These impacts are also responsible 
for the increased attention to packing at the joint 
sleepers and for an increase in the wear and tear of 
locomotives and rolling stock. Much attention has 
been devoted in recent years to measuring these rail 
joint effects and in comparing the merits of different 
types of joint. Professor Inglis, of Cambridge, has 
made a theoretical study of the problem and full-scale 
experiments are being made to confirm his conclu- 
sions, the most important of which shows the all- 
round advantages of using a rail of the greatest possible 
stiffness. 
Closely allied with the reduction of oscillation and 
vibration is the elimination of noise, the presence of 
which adds enormously to the fatigue of a long 
journey, especially if it is of sufficient intensity to 
make conversation difficult. The main sources of 
noise are :— 

(a) The rolling of the wheels on the rails. 

(b) Impact at rail joints. 

(c) Rattling of brake-gear ; movement of draw- 
gear. 

(d) Vibration and movements of the bodywork. 

(e) Vibration of the steel panels due to air flow. 

(f) Whistling of the air past windows and ven- 
tilators. 


Of these, (a), (6), (c), and (d) are accentuated by 
bad riding and bogie hunting. All the noise originates 
outside the compartment, and it may reach the 
passenger in three ways—by direct transmission 
through the bodywork, as air-borne noise which 
enters through open windows and ventilators, and, 
to a much lesser extent, by transmission through the 
walls and ceiling. Air-borne noise is, of course, 
reflected from the bed of the track and is greatly 
intensified in tunnels and cuttings. 

To anyone who has travelled in closed air-con- 








tion of Civil Engineers. 
+ Executive director, British Electric Traction Company, Ltd. 





¢ Chairman of the L.M.S. Railway Company, Ltd. 





ditioned coaches in America, with tightly fitting doors, 








358 


THE. ENGINEER 





Marcu 17, 1939 








double windows, and no direct opening to the outer 
air, it is obvious that if the direct air carriage of noise 
can be eliminated there is not much else to worry 
about, as the noise level is normally reduced to a 
point where it is barely perceptible, and conversation 
is easy. 

The third factor which contributes greatly to the 
comfort of a railway journey is the correct heating 
and ventilating of the compartment or carriage. Any 
general solution to this problem is difficult. Whilst 
there are no two opinions as to the desirability of 
smooth riding and quietness in the greatest possible 
measure, individual preferences in regard to heating 
and ventilation are often marked, although the number 
of extremists may not be great. 

The comfort zone can be defined in terms of the air 
temperature, the proportion of radiant heat, and the 
movement of the air and its humidity, which jointly 
determine the total rate of loss of heat from the body. 
The following values have been found to satisfy 
average comfort conditions in Great Britain for most 
individuals :— 

Relative humidity ... 
Rate of airmovement ... ... ... 
_—_ - radiant heat to convectional 


50-60 per cent. 
25-50ft. per min. 


About 1:1 


The only means of securing these conditions inde- 
pendently of the outside temperature of the carriage 
is by a system of air conditioning in which the carriage 
is completely closed, and insulated as far as possible 
by double windows and layers of non-conducting 
material in the walls. The temperature can then be 
maintained automatically at a constant value by a 
stream of filtered air which is cooled or heated as 
required, supplemented, if necessary, in the winter 
by radiators so that the heat carried by the air has 
not to supply all the heat lost through the exterior 
of the coach. 

Such a system has two further advantages—the 
incoming air is filtered and therefore no dirt enters 
the carriage, while the closed double windows and 
heat insulation reduce the noise level considerably. 

In this country there is no need for a complete 
system which provides for cooling the incoming air in 
hot weather, and a simpler system of forced air ven- 
tilation is now installed in a few well-known trains, 
as well as in sleeping cars. The tradition of the open 
window dies hard, but in these trains those who wish 
can now have the advantages of comfortable atmo- 
sphere with the minimum of noise and dirt. 


Section III: BY AIR. 
By Captain E. W. PERCIVAL, M.I. Ae. E.§ 


Noise is one of the most important factors to be 
considered when studying the comfort of passengers. 
It is not sufficient merely to provide a passenger with 
a comfortably cushioned seat in an air-conditioned 
cabin. Noise and vibration must be reduced in order 
to bring travel by air at high speeds up to the highest 
possible standards. 

Noise and vibration are inherently difficult to cope 
with due to the powerful engines required to give the 
performance demanded by the present-day airline 
operators. Because of weight and space limitations, 
it is at present considered impracticable to build the 
necessary double-walled enclosures which would be 
most effective in insulating the passengers’ and pilot’s 
compartment from noise. It is also impracticable 
to apply the same methods of reducing noises at their 
sources which are applied where weight is not an 
important limitation. Efficient engine mufflers which 
can readily be applied in automobiles would cause 
an excessive loss of power and payload according to 
present-day standards, if used in aeroplanes. Even if 

‘this were not true, exhaust mufflers are of little value 
n aircraft, where the predominant source of noise is 
the airscrew. 

Unlike the problems of the road vehicle, the designer 
of aircraft has the additional noise complication of 
the airscrew, which contributes the major portion of 
the total noise to be dealt with. 

It can therefore be seen that the methods of reduc- 
ing noise and vibration as applied to aeroplane con- 
struction must of necessity differ from the methods 
used in automobiles and other ground installations 
where weight is not an important factor. 

Here the author would like to refer to a paragraph 
by Dr. A. H. Davies :— 


“In connection with the suppression of noise at 
its source, it must be realised that if several sources 
of different loudness exist together, no appreciable 
improvement can be attained by suppressing any 
but the loudest. When that is reduced, the next 
loudest dominates, and must be suppressed in turn. 

““A useful procedure in noise investigation is 
therefore to ascertain which causes are responsible 
for the loudest components of the noise under 
study.” 

When the best practical results have been achieved 
with regard to reducing the noise at the source, any 
further improvements must be achieved by treating 
the cabin itself. It must, of course, be remembered 
that the main source of noise must be treated first. 

A point worthy of consideration in multi-engined 
aircraft is the heterodyning effect due to the engines 
not being in perfect synchronism. Complete syn- 
chronism can be achieved only if a synchronising 
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apparatus is used, and these at the moment are not 
extensively used, but probably the expense would 
be justified, as, for example, it is found that with twin- 
engined aircraft, even when the engines are quite 
near synchronism, there is an oscillation in noise level 
of about 8 to 10 decibels due to the heterodyning 
effect. 

With a perfect synchronising system, the phase of 
the noise emitted by the two engines could be arranged 
to coincide, so as partly to cancel each other, which in 
many cases would mean a reduction of as much as 
8 decibels. 

Soundproofing is not the only factor in the comfort 
of a commercial aeroplane; good ventilation is 
equally important. The necessity for a bigger supply 
of air than that previously adopte1 has been brought 
to light by American statistics. 

While crossing the Rocky Mountains, where the 
machines have to climb very steeply from aerodromes 
near the foot of the mountains, nearly 60 per cent. of 
the passengers were ill, in the Fokker F.VII and Ford 
machines of 1932, in which the importance of ventila- 
tion had not been realised. This percentage is now 
reduced to 2, since the adoption of Douglas and 
Boeing machines, which are equipped with the very 
latest form of air conditioning. The physiological 
effect of steep climbs can be prevented by these means. 

A minimum rate of air of 12 cubic feet per minute 
per passenger was determined by medical advisers 
who studied the arterial pressure and the reactions of 
twelve passengers, six men and six women of different 
ages, whilst the supply of air was gradually varied in 
a modern aeroplane. It is recommended to increase 
the rate to 20 cubic feet per minute to reduce illness 
in bad weather and in the tropics. In introducing the 
air into the cabin, the speed should be less than 
15 m.p.h. to avoid the discomfort of a high-speed 
air current and whistling noises. 

Heating cannot very well be separated from ventila- 
tion, as together they constitute a complete system 
of air conditioning. The quantity of heat necessary 
to keep the temperature at the desired value in large 
aeroplanes is a problem which has not yet been com- 
pletely solved. There are several methods in use, 
the majority using the exhaust from the engine as 
the heating element. In some cases the air is taken 
from an annular duct on the exhaust manifold, whilst 
another system is in the form of a steam boiler 
surrounding the exhaust pipe, which circulates hot 
water to baffles in the air duct, and the air passing 
over these baffles is thus heated, and supplied to the 
cabin in a warmed condition. Another form of heat- 
ing is by means of electrically heated elements 
through which air is drawn and introduced to the 
cabin by means of ducts. 

In America it is now forbidden to use the exhaust 
manifold as an element to warm the air for the 
passengers’ cabin, as the air is always impregnated 
with a slight odour of oxidised metal. It is main- 
tained that the particular danger in this system is 
that should a crack develop in the manifold carbon 
monoxide gas may leak into the system with very 
serious effects. It seems, however, that if the heating 
element is placed far enough away from the engine, 
this danger disappears. 

The author considers that it can be said without fear 
of contradiction that the development of the aero- 
plane has progressed at a very much greater rate than 
any other form of transport vehicle. But while those 
concerned with development are striving for increased 
performance, little has been done to reduce the time 
taken to transport passengers and goods between aero- 
dromes and the town or city centres which they serve. 

Means should be used by local authorities to pro- 
vide a more direct route. Probably the most satis- 
factory, and cheapest in the long run, would be 
elevated electric railways, transporting passengers 
non-stop between town centres and airports, and 
during the journey Customs examinations and other 
necessary formalities could be carried out. The 
author is quite sure that this form of connection would 
provide a much more satisfactory solution to the 
problem than proposals previously put forward, such 
as aerodromes spanning rivers in the centres of cities 
or platforms on the tops of tall buildings. 








American Engineering News 
Rubble Rock Breakwater 


Protection of many ports and harbours on 
the Great Lakes, U.S.A., is provided by loose rock 
breakwaters faced with enormous blocks which are 
placed carefully by derricks in order to form a fairly 
close surface. Operators on such work become 
very expert in thus placing the face blocks. One of 
the most recent examples is a breakwater, 1800ft. 
long at Marquette, extending an older structure to a 
total length of 2850ft. The normal section consists 
of a core of loose rocks having a maximum weight of 
10 tons, and a facing 6ft. thick, composed of blocks 
weighing more than 10 tons. The flat top is 12ft. 
wide and 8ft. above normal water level, with side 
slopes of 1 in 14, ending at a berm 12ft. wide. beyond 
which the same slope continues to the bed of the lake. 
The rock is specified to weigh at least 165 Ib. per 
cubic foot, to be dense, sound and not subject to loss 
in handling. For the core, at least 50 per cent. of the 





rock must weigh not less than 1 ton, and not more 
than 12 per cent. less than 50 Ib. Clay, soil, and small 
stones of less than 1 lb. must not exceed 3 per cent. 
of the total weight. The water is from 20ft. to 40ft. 
deep. At the end of the breakwater is a rock-filled 
timber crib, 30ft. square and 20ft. high, surmounted 
by a cellular concrete structure as a base for a light- 
house. The total amount of stone is about 200,000 
tons, of which the core represents 60 per cent. Large 
blocks for the facing weigh mainly from 15 to 20 tons 
each, but single blocks of 38 tons have been placed. 
The lower part of the core was placed by 800-ton 
drop-bottom hopper barges, and when it reached the 
level of their draught the upper part was placed by 
floating cranes handling 6-ton steel skips. Placing 
the huge cover or facing blocks requires care and 
skill, as they must not extend more than 2ft. beyond 
the slope line or be more than lft. behind it. Smaller 
stone is packed into interstices, so as to leave no large 
voids or crevices for the attacks of destructive waves 
in heavy winter storms. 


Special Sewage Disposal Methods 


In a number of cases in the United States 
local conditions are large factors in the determina- 
tion of methods of sewage disposal, more particularly 
in the smaller communities. In the design of a 
sewerage system for Hyannis, village and summer 
resort on the sandy peninsula of Cape Cod, a daily 
sewage flow of 80 gallons per capita was assumed— 
increased to 100 gallons for the summer months of 
July and August. Discharge of raw sewage could not 
be allowed on account of the popular use of the 
beaches and the existence of extensive beds of shell- 
fish. The treatment plant is situated at a distance 
from the shore, where the soil consists of clean 
sand and gravel, with only a few inches of loam 
cover. Preliminary sedimentation in an Imhoff 
tank, 40ft. by 20ft., gives a 24-hour detention period 
with a summer flow of 320,000 gallons daily. Sludge 
is discharged by gravity to two drying beds, 25ft. 
by 50ft. A dosing tank provides for intermittent 
dosing of eight filter beds, 150ft. square. With the 
extremely porous soil, it is expected that there will 
be no effluent, but as a precaution to take care of any 
excess water, the beds are drained to a nearby depres- 
sion, where the top soil has been stripped. At the 
other side of the country, in Texas, in a region having 
low rainfall and high evaporation, a daily sewage 
flow of 400,000 gallons from the town of Kingsville 
is collected in a well or tank and pumped to a lake 
24 miles distant to be stored for use in irrigation. 
The 10in. pumping main has outlets at intervals, so 
that sewage can be drawn to irrigate adjacent lands. 
This lake, 12 acres in area, has a storage capacity of 
90 acre-feet. In one year 316 acre-feet of sewage 
was pumped to the lake and 131 acre-feet withdrawn 
for irrigation, the difference being accounted for 
largely by seepagé and evaporation. Rainfall was 
only 20in., while evaporation was some 60in. An 
average of 7in. of effluent (sewage and water) is 
applied for irrigation. With this system sewage can 
be stored while irrigation is not in progress without 
interfering with the disposal system. 


Gates for Waste Weirs 


With the great variety of types of dams 
built in the United States by the Reclamation 
Bureau for power and irrigation, there are various 
forms of spillways or waste weirs and regulating gates 
to meet different local conditions. An unusual design 
of spillway gate is that for the Owyhee Dam, the 
spillway of which is a vertical shaft opening into a 
tunnel and having a funnel or trumpet-mouth top. 
This funnel is about 20ft. deep, with a top diameter of 
60ft., diminishing to 30ft. at the shaft. It is a concrete 
ring of triangular section, with the outer side vertical 
and the inner or sloping side on the trumpet-mouth 
curve. A steel cylindrical gate lies in an annular 
recess or groove in the concrete, and has a diameter 
of 60ft. on its centre line, with a depth of 12ft. It 
consists of two concentric shells with bracing between 
them, and upon its top chord is a convex plate form- 
ing the lip over which the waste water or excess 
water flows into the funnel and shaft. When the gate 
is lowered into the recess this plate lies flush with the 
concrete and forms a part of the crest curve. The 
gate is operated by buoyancy, being raised or floated 
by admitting water beneath it in the recess. Both 
automatic and hand control are provided. In prin- 
ciple it resembles the drum type of gates as used at 
the waste weirs of the Boulder Dam. This type is a seg- 
mental gate of triangular section and 100ft. in length. 
It is hinged at one corner on the upstream side of the 
concrete crest, and when lowered it lies in a recess in 
the crest, its curved water side then forming part of 
the lip of the weir. When raised, with a maximum 
lift of 16ft., its edge forms the lip, over which the 
water flows, the outer side of the gate then closing 
the recess in the concrete. 








Furet Erriciency on AmeRicAN Ratinways.—Accord- 
ing to a statement by the President of the Association of 
American Railroads, during 1938 on the railways of the 
United States an average of 115 lb. of fuel was required to 
haul 1000 tons of freight and equipment a distance of one 
mile. In passenger service 14-9 tb. of fuel were required to 
haul a passenger train car one mile. These figures are said 
to be the lowest ever recorded in the United States. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


Iron and Steel Imports 


The following figures, taken from the Board of 
Trade Returns for February, show that imports of iron 
and steel and maniifactures thereof rose to 89,194 tons 
from 67,134 tons in the previous month, and the value 
to £976,432 from £855,373. Only the figures for the most 
important countries are given :— 





1938. 1939. 1939. 
Total. Jan. Feb. 
Tons. Tons. Tons. 
Pig iron: Total... ... ... 395,151 5,684 ... 10,368 
British India ... . - 185,653 1,952 6,873 
Foreign countries -. 231,365 3,732 ... 3,495 
Ferro-alloys .. ae... €4e.. Bye 
Blooms, billets, ‘and ‘slabs : 

Team jee) SEeee 3s. AGS... Bees 
British cour tries BTS ee 59,462 ... 3,320 ... 10,702 
Sweden... bak Nin é BGG: <<. OB: cna 66 
HTC Oe i 905... 1,384 
Be Igium We |. See 55,417... 3,666. ... 3,467 
France... A i 
Other foreign countrie Ss. 70,249 .... 468 ... 2,401 

Sheet bars ... ... a 33,606 ... 3,772. ... 8,147 
Wire rods... dl hy 60,021 ... 4,475 ... 4,107 
Other bars and rods been ee 108,010: .:... " Baek 20) 7988 
Angles, shapes, and sec tions 44,958 ... 2,132 ... 2,403 
Girders, beams, Joleta, &e.: 

Total~ *<: : ist... Beek *., 5,539 
Beirne: 666.) 5437 +40: Fikes 5,493... 78S ..: 487 
France... | alias Slee 3,187 
Other foreign countries . 14,534... 619. 1,469 

Plates and_ sheets (not 
WET 8 6 Sa 68,009 ... 7,993 ... 6,377 
Wrought tubes ... ... ... 22,880 ... 1,897 .:. 1,749 
Railway material ~ 20,458 ... 843 ... 2,851 
Bolts, nuts, and metal serews 7,109... | Se. 323 
Total from countries : 
British India 155,664 ... 1,953 . 6,873 
Camedia? 333 25.80 RES AES Ss OR Care 
SN 36) eee UR: Sr 94,685 ... 4,972 ... 5,576 
eae Ge a pe er 89,804 ... 6,696 ... 6,563 
eS AE eee ee 32,583... 209... 754 
Belgium Pe pink 273,586 ... 18,050 ... 20,662 
Luxemburg... es i 58,570 ... 4,047 ... 10,997 
France ane coe thee " ae ey 
Czecho-Slov: akia beats. eae ee me” ses 392 
United States ... ... 20,671 .. 8, 873 os 5,064 
Total imports, iron and steel 1,340,735... 67, 134 ... 89,194 


Iron and Steel Exports 


The exports of iron and steel and manufactures 
thereof in February, according to the Board of Trade 
Returns, rose to 137,520 tons, valued at £2,794,829, com- 
pared with 120,020 tons, valued at £2,608,265, in January. 
The following are details of the principal exports :— 





1938. 1939. 1939. 
Total. Jan. Feb. 
Tons. Tons, Tons. 
Pig iron: Total ... ber PRES 94,012 ... 6,895 6,135 
Forge and foundry... ... 44,375 ... 3,930 ... 4,208 
ak ¥ inh anne nk Bie Lt et eee 
Basic at fe Ect. .- 2) re eee -— 
Ferro-alloys i ae , a 215 
Sheet bars, bright steel bars, 
and wire rods... .. 22,162... 927... 1,759 
Bars and rods, other kinds.. 102.074 ... 4,760 ... 7,158 
Angles, shapes, and sections 67,319 .... 4,368 .... 4845 
Girders, beams, joists, &c.. 33,525... 1,068 ... 1,876 
Hoop and strip ... 37,408 ... 1,569 ... 2,363 
Plates and sheets, tin. and 
over: Total.. 131,052 ... 5,730 ~: ee 
South Africa Shales. 7,551 : SEP 344 
British India . te 3B 16,926... 948. 2,963 
Australia... ..... 7,551... | (| Ee 123 
Canada... ; 1,966... 429... 592 
Other British countries . Bee 30,085... ST 4 2,060 
Denmark . atk cae ceil, 38,611 ... 1,759 ... 3,328 
Holland ... 10,633... 640. 465 
Plates and sheets under in.: 
ga ae vale 63.516 ... 5,128)... 7,081 
British India ... ...... 4,550... ORF"... 664 
Australia ... Tee ae * 16,398... 306... 121 
CONGO isi ee wevig 5,097... SOs x 43 
Mexico... ext 1,880... — =... 151 
Argentine Republic... aa 13,113... 2,047 ... 2,355 
Galvanised sheets soe NGT,8SB.. cc. RUBLE. - . <<. 8,078 
Tinned plates 319,403... 20,593 ... 18,507 
by pipes, and fittings : 
Up to 6in. diameter ae 48,985 ... 2,651 ... 3,670 
Over 6in. diameter... ... 42,946 ... 1,990 ... 6,557 
Wrought ... so ens BOGART Se 
Railway’ material : 
Steel rails, new wos coe 308,900 ..... 496B,%..- 3,986 
7s, fish- _ and 
e-plates ... was 25,618 ... 783 (tw. 688 
Total all iron and steel . 1,917,639... 120,020... 137,520 


The Pig Iron Market 


Conditions in the pig iron market show prac- 
tically no change from those which have prevailed since 
the middle of February. The output is probably at about 
the same rate as last month, and this is satisfactory to 
the extent that it shows an improvement upon the January 
production. The worst feature of the market is the slow- 
ness of the demand for high-phosphoric iron, which in 
the main must be attributed to the poor request for light 
castings. At this season of the year, however, there should 
be an improvement in this department, but owing to the 
decline in building operations the normal spring revival 
is delayed. Even with the present low production of 
foundry iron it is probable that stocks are accumulating. 
On the North-East Coast business remains at an unusually 
low level and the demand is almost entirely from the 
local foundries, which are not well provided with work. As 
a consequence the orders which come to hand are prin- 
cipally of a hand-to-mouth character and there seems 
little in the position to warrant expectations of an expan- 
sion in business. The Midland pig iron market is suffering 
in much’ the same way, although perhaps the aggregate 
tonnage of business passing is larger than in other districts. 





Some of the jobbing foundries have lately taken rather 
more iron, but the volume of business remains disappoint- 
ing. On the other hand, the call for low-phosphoric iron 
is well maintained and good tonnages are passing to the 
engineering concerns, many of which are engaged upon 
rearmament work. The motor industry is also providing 
a fair outlet for this material. Scottish low-phosphoric 
iron has been offered in the Midlands, but at prices which 
are not attractive to buyers, the quotation for English 
brands being £5 5s. to £6d/d. Scottish producers of foundry 
iron are experiencing similar conditions to those ruling in 
other parts of the country and stocks at.the furnaces 
appear to be mounting. There seems a general impression 
that prices may be revised in a downward direction at the 
end of this month, but no indication has been given by the 
producers that such action is contemplated. Conditions 
in the market are, of course, well known to buyers, who 
are probably taking the view that the makers must 
eventually do something to stimulate business. Consumers 
of hematite have taken more interest in the market than 
for some time past, and the demand appears to be gradually 
expanding. It is not yet sufficient, however, to absorb 
the whole of the current output and, at the same time, 
make much impression upon the stocks at makers’ yards. 
The producers, however, are taking steps to reduce their 
output to a point at which some inroads will be made upon 
their accumulations of iron. This is indicated by the drop 
in the output figures for February as compared with those 
for January. 


British Iron and Steel Production 


The British Iron and Steel Federation states 
that the production of pig iron in February increased to 
516,000 tons, compared with 500,500 tons in January. 
Last month’s output included 101,600 tons of hematite, 
311,000 tons of basic, 87,400 tons of foundry, and 10,700 
tons of forge iron. The production of hematite declined 
to the extent of 6200 tons from the January total, but 
there was a rise of 11,300 tons in the production of basic 
iron. There was also an increase of 8]00 tons in the 
output of foundry iron and of 2600 tons in forge iron 
during February, compared with the previous month. 
Seven additional blast-furnaces commenced operating, 
whilst two were withdrawn in view of the reconstruction 
of a works, making the net total in blast eighty-eight at the 
end of the month. Steel production rose by 27 per cent. 
on the daily rate during February to 971,100 tons, against 
811,700 tons in the previous month, and is the highest 
monthly total since March, 1938. The following table 
shows the average monthly production of pig iron and 
steel over a period of years and the output for the past six 
months :— 


Pig iron, Steel, 

tons. tons. 
1913—Monthly av mang: -- 855,000 638,600 
1920 - os - 669,500 ... 755,600 
1929 * 1» «++ «ee 632,400 ... 803,000 
1931 ” eee owe 314,400 ... 433,500 
1932 9 jnitc san), ogay Oe 438,500 
1933 * OE 585,300 
1934 ” an jenn nocd, ae 737,500 
1935 ‘ vo. Heads, hE Se 821,600 
1936 ” +» «ss eee, 643,500 ... 982,100 
1937 * ss «s+ «+ 707,800 ... 1,082,000 
1938 9s * 563,600 - 866,200 
September .-. 429,800 754,700 
October --» 469,400 854,800 
November ..- 461,500 860,000 
December - 445,800 655,700 
1939-—January 500,500 811,700 
February 516,000 971,100 


Current Business 


The Polish Steel Trust have placed a contract 
for tinning equipment with Head, Wrightson and Co., 
Ltd., Thornaby-on-Tees. The machines are similar to 
those supplied to the Ebbw Vale works of Richard Thomas 
and Co., Ltd., by the same company last year. A new 
10-ton electric are steel furnace is being added to the steel 
melting plant of Samuel Fox and Co., Ltd., Stocksbridge, 
near Sheffield. Factory premises are being erected at 
72, Causewayside, for Melvin Brothers, Ltd., engineers and 
mill furnishers, of Edinburgh. Serck Radiators, Ltd., are 
extending their premises at Park Royal Road, London, 
N.W.10. The amalgamation will take place in April of 
Miles, Druce and Co., Ltd., and John Knox and Co. 
(London), Ltd., iron and steel stockholders. The premises 
of the latter firm will be closed down and the stock trans- 
ferred to the Acton works of Miles, Druce and Co., Ltd. 
The South Durham Steel and Iron Company, Ltd., are 
restarting two steel furnaces at their Malleable Works, 
Stockton-on-Tees, immediately, and Dorman, Long and 
Co., Ltd., are resuming operations at the North Skelton 
Ironstone Mine this week. Admiralty contracts for 
vessels in the 1938 programme have been given out as 
follows :—“‘ Fiji” class cruisers: Vickers-Armstrongs, 
Ltd., Barrow-in-Furness (one) ; Vickers-Armstrongs, Ltd., 
Walker-on-Tyne (one, with machinery by Parsons Marine 
Steam Turbine Company, Ltd.); Swan, Hunter and 
Wigham Richardson, Ltd., Wallesend-on-Tyne (one) ; 
Alexander Stephen and Sons, Ltd., Govan (one). Harland 
and Wolff, Ltd., Belfast (one depot ship). The Depart- 
ment of Overseas Trade announces that the following 
contracts are open for tender:—Johannesburg City 
Council: 800 35ft. and 200 30ft. steel poles with finials 
and without base-plates (Johannesburg, April 19th) ; 
South African Railways and urs Administration : 
continuous casting plant suitable for the manufacture of 
cast iron brake blocks and rail chairs, for the New Iron- 
foundry, Pietmaritzburg (Johannesburg, May Ist); 
Egyptian Ministry of Public Works: supply and erection 
of a drainage pumping station, including four Diesel 
pumping units of seven m*/sec. capacity, each at a head 
of 4:25m., all other auxiliary machinery, necessary 
buildings and foundation works (Cairo, April 8th); 
Pretoria, City Council: 2000 steel windows, increasing, 
subject to Council’s authority, to a maximum of about 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 





Export quotations are 


6500 (Pretoria, April 6th). Melbourne, Postmaster 
General’s Department: Quantities of spring adjusters, 
armature benders, contact breaker benders and other 
mechanic’s tools (Melbourne, May 2nd). Morocean Public 
Works Department: Supply and delivery of a two or four 
stroke vertical multi-cylinder marine oil engine and 
accessories (Rabat, May 25th). Vietoria, State Rivers 
and Water Supply Commission: Supply, delivery and 
erection of one steam boiler of the water tube type 
suitable for a working pressure of 210 Ibs. per sq. in., and 
complete with superheater, automatic stoker, &c. (Mel- 
bourne, April 18th). 


Copper and Tin 


Prices in the electrolytic copper market have 
remained steady, but the volume of business has decreased 
and none of the important consuming countries have 
shown much interest in the metal. No doubt the hesita- 
tion of consumers has been to some extent the result of 
the general expectation that the copper statistics for 
February would disclose an unfavourable position. 
Estimates were current before the figures were published 
that an over-production of about 15,000 tons on the month 
would be disclosed. Actually the excess worked out at 
just over 12,000 tons, and to this extent the figures are 
better than were expected. In spite of this, however, the 
statistics were not sufficiently good to make any impres- 
sion upon the market, one of the reasons being that con- 
sumption in the United States remains well below pro- 
duction, although outside that country the position is 
comfortably balanced. The following are the statistics 
for February, the figure in parentheses denoting the Janu- 
ary total:—United States domestic production, 60,504 
short tons (69,048 tons) ; elsewhere, 101,238 tons (106,902 
tons); United States consumption, 48,067 tons (51,059 
tons); foreign consumption, 101,531 tons (99,057 tons) ; 
United States stocks on February 28th, 308,958 tons 
(301,110 tons); stocks elsewhere, 184,156 tons (178,949 
tons). The stocks of blister copper in the United States 
showed an increase at the end of February of 1279 tons, 
but for the rest of the world decreased by 2190 tons. 
Rather firmer conditions have ruled in the standard copper 
market of late, and at times consumers have shown a fair 
amount of interest. When, however, prices looked like 
falling the volume of buying again declined.... Prices 
in the tin market have fluctuated within narrow limits, 
largely in accordance with political news from the Con- 
tinent. The position of the market has not altered, and 
although America has bought fair quantities at intervals, 
the demand from that country has so far failed to come up 
to expectations. The market appears to be awaiting with 
interest the decision of the International Tin Committee, 
which is meeting on March 22nd, and until this is over it 
is expected that consumers will maintain a hesitant 
attitude. Business with the Continent has pursued a some- 
what uneven course, but on the whole it has been main- 
tained at recent levels. In this country stocks continue 
to accumulate and since the end of January have risen 
from 10,484 tons to 15,788 tons at the beginning of March. 
In mid-week substantial purchases on American account 
caused an advance of £4 in the price. 


Lead and Spelter 


The general improvement in sentiment noticeable 
in most of the commodity markets has influenced trading 
in lead. Prices have been firm and consumers have shown 
a greater inclination to cover their requirements. Con- 
sumption has been maintained at a good rate, and there 
have been signs of late that the normal spring demand for 
manufactured lead products is beginning to develop, 
which, of course, should lead to larger sales of the raw 
material. The impression also prevails that the lead 
producers are at last beginning in earnest to bring their 
production more into line with consumption. It is 
announced that one concern is withholding 10 per cent. 
of the output of its Mexican property in order to conform 
to the restriction scheme. The view has long been held 
in the market in this country that until the producers’ 
control scheme worked efficiently there could be little 
hope for an improvement in the position. It is now said 
that the intention is to raise the price to at least £17, 
and this does not seem an unreasonable figure. An 
encouraging sign is that after a long period of depression, 
the demand from the Continent appears to have improved 
somewhat, and this should relieve the market in this 
country, which has had to absorb more metal than could 
be easily taken care of. Consumers in this country seem 
to have covered their nearby requirements, and arrivals 
of Mexican lead have resulted in some pressure upon the 
market. . The improvement in the metal markets 
generally has influenced the tone of the spelter market, and 
prices have remained steady. Underlying conditions, 
however, have not changed in any way, and in spite of 
tather more interest on the part of consumers, the future 
of the market is not regarded with confidence. There are 
expectations that the improvement in the galvanising 
trade will be maintained, and that further orders on 
A.R.P. account will be received, as well as some sub- 
stantial export business, including an Argentine Govern- 
ment order for 14,000 tons of corrugated sheets. Prices 
in this market are at a low level, but the discouraging 
position has prevented anything in the nature of specula- 
tion developing. It seems probable that supplies will 
continue on a liberal scale, and that the arrivals of Con- 
tinental spelter will more than suffice for the requirements 
of the market. In the United States the market continues 
firm and consumption has been well maintained for some 
time. According to the American Bureau of Metal 
Statistics the stocks of refined lead in the United States 
on January 3lst amounted to 117,214 tons compared 
with 115,902 tons on December 3lst. Production in 
January in that country was 41,507 tons compared with 
34,683 tons in December. The January shipments 
totalled 40,189 tons against 33,908 tons in December 
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Current Prices for Metals and Fuels 


Makers’ official home trade price, per ton, delivered piel stations. 
from Associated British Steelmakers. 


PIG IRON. 


Home. 


Foundry home prices, except for Scotland, less rebate of 5/- 
(D/d Teesside Area.) 


N.E. Coast— & a. d. 
Hematite Mixed Nos. ... 6 0 0 
a No. 1 6 0 6 
Cleveland— 
No. 1 Se ee LN a Pe 
No. 3 G.M.B.... ae. fe. ae 
No. 4 Foundry 418 0O.. 
Basic 412 6.. 
MrIpLanps— 


Staffs— (Delivered to Black Country Station.) 
North Staffs. Foundry... 5 1 0... ... 
Forge ... 418 Oto £5 0 


Malia uh... Sogeda..i's.. i BRO 
Northampton— 
Foundry No.8... ... €18 @ x0 iw. 
POM. acs sisk, pas, use! ee OO ee oF 0S 
Derbyshire— 
No.3 Foundry ... ... 5 1 0... 
er. Sore ce. Ce Ue 
ScoTLanpD— 


Hematite, f.o.t. furnaces 6 

No. 1. Foundry, ditto ... 5 

No. 3 Foundry, ditto ... 5 
| ete 

N.W. Coast— (6 

Hematite Mixed Nos. ... ] 6 

6 


a 


oo 








anacse 





Home 
Lancs. AND YORKS.— . * o 
Css Wee cis a DO OS 
Best Bars ook haletcaneet SP OID ses 
MIDLANDS— 
Crown Bars ... > ime 
Marked Bars (Stafs) .- 26 ae 
o. 3 Quality Seteieiciig: OE: | 
pp ae Ste one ae 
ScoTLanD— 
Crown Bars .... «:. ... 2° 8 0... 
Basin ss TS. oe eRe @.. 
N.E. Coast— 
Cee 66u) sr BRED cs 
Best Bars oe ss</ RR 86; .0-... 
Double Best Bars . sa ae Bes., 
NoRTHERN IRELAND AND FREE StaTE— 
Crown eens so Oe oe. 
STEEL. 
*Home. 
LONDON AND THE SouTH— £s. d. 
aa... - 80 
Race. sic. 4x2... cat seo ee 
Saree. 
Channels... ... ..- 10 15 
Rounds, in. ute mp ... 12:20 
“i under 3in. sta CERT 
Flats, under Sin. .... ... 11 17 
Plates, fin. (basis) ... 10 15 
ha frin. .. uae © 
a -— ee, 
a fein. .. a oe 
Un. in. to vat ‘inel. 
6 Ib. per sq. ft. (8-G.)... 11 12 6.. 
Boiler Plates, jin.... ... 11 13 0.. 
Nortu-East Coast— Zs. d. 
a eee Oe 
pS aeraers | 
pS ee ee ee 
Channels... .. -- 1013 
Rounds, Sin. intin up ... ll 8 
7” under 3in. a Be 
Plates, jin. ie .- 10 10 
a fein. .. .-- 10 15 
Me Pres: | 
pA fein. ... ion ©S 


Un. in. to an ton. 


6 lb. per sq. ft. (8-G.)... 11 12 6... 
Boiler Plates, jin.... ... 11 8 0... 
MipLaNDs, AND LEEDs aNp DistTRict— ‘ 


Angles 10 8 0 
Tees... %..3,. 0 
Joists tion heen eer: B 
Chennels....4 dda 
Rounds, 3in.and up ... 11 8 0... 
Pm under 3in. iis - 36 Of... 
Flats, 5in. and under ... 11 15 Of... 
Plates, jin. (basis) ...1013 0... 
* EBS si vaso) cee ee Os 
‘i din. 20 i) «ae RRL ce 
won, | eee ah1..8 & 


Un. jin. to and indi. 
6 Ib. per sq. ft. (8-G.)... 11 12 
Boiler Plates, jin.... ... 11 16 


: 


Qo 
PRRROSCSCOCSCCSOFS 4S 


++ ++ 


ce 
“Bry NWOCOMOO oF 


ARMQRWRAAAGDA RAD 
eed 


~~ 
bo tb 


SRaAnooocons 
fas fe 

Nbr wOOCaAOO OF 
PRARRDCCSCSCSO® ao 


dill and 
bt tb 
o 


NwuINWOSCOMO CO? 
o 


SPeRARnRsdcocococo & 


— 








aoe 
~_~ 
© tb 








* Joists, Sieben Bars and Plates are subject to a rebate of 15s. to home users purchasing only 
t Export prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 


STEEL (continued). NON-FERROUS METALS. 
ees Export. (Official Prices, March 15th.) 
£ s. d. £ s. d.| Coppzr— 
Guascow anp District— 
veins hima laren aa? oF wes ee Oe ee eee one 
Rs en sas Ake RS Bs 11 0 0 Three Months ... £43 15 Oto £43 16 3 
PONE has! Figen ea hs BORE Ai 10 0 0 Electrolytic ... ... .. £48 5 Oto £49 5 0 
eee ee am “ = P . - 10 : - Best Selected Ingots, aja Bir- 
junds, 3in. and up ... tae ll 
lida ee ea eH ll 0 0 ies : pete mee F 
Flats, Sin. and under ... 11 15 Of... ... .. 1 0 0 Sheets, Hot Rolled =... ... £78 0 0 
Plates, fin. (basis) ...1010 6... ... ... 10 2 6 Home. Export. 
Pe | WASSER PES: ol! ii Sh ee 10 7 6 Tubes, Solid Drawn (basis) ... 123d. 123d. 
% fin. eis wel sal £66 1017 6] Brass— 
cali saat ik lL 12 6 11 12 6 Tngote, 90/80, da Birmingham _—?* 
Boiler Plates, fin... ... 11 8 0.. 11 12 6 Home. _ Export. 
eae Wicae ‘aoe. ra i beer t Tubes, Solid Drawn, 2/1 Alloy 114d. 11$d. 
MRL ooo ints cases avis Es bias 10 0 0 » Brazed ... «.. 13}d. 13$d. 
Joists A Sfua. D1 Lacie ta cee : O-.: 10 0 0 Gia csc 3. a. EO Oto mee we 6 
Combis. ke C0 Ds 10 5 0 
Rounds, 3in.and up ... ll 8 0... eae Be See a eae S 
» Under Sin. ... 11 15 Ob... 11 0 0| SPELTER— 
Flats, 5in. and under ... 11 15 Of... ll 0 0 OO cs BOL, Oe Ste oes 
Plates, jin. (basis) ... 10 13 0... 10 2 6 Three Months... .. ... ... £14 1 3to £14 2 6 
petites. Cac Lc ae 08s te? Gigs 
gribcibgiaaitn hr si other Gg eh 10 12 6 
a eins: ee goer 10 17 6 Cash ... sae. apaiape owe. RE ae Se ee 
Un. in. to and inl. Three Months ... Bot a. SIS 3 Oto £186: 80 
6 Ib. per aq. ft-(8-G.)... 11 12 6... ... 11 12 6 Aluminium Ingots (British)... ... £94 (net) 
IRELAND—F.0.Q.— BELFAST. Rest oF IRELAND- 
fd. £s.d.| ~~ ai i eade 
mee? ws ler 10 15 6 
RAMS MD Le Sy 1115 6 FUELS. 
eee a 1015 6 SCOTLAND 
Channels... ... ... ... 1018 0 11 0 6) LanaresoreEe— 
Rounds, Sin. andup ... 11 13 0 1115 6 (f.0.b. Grangemouth)— Export. 
» under 3in, ... 12 0 Of 12 2 6 Navigation Unsereened ... ... ... ... 18/- to 18/6 
Plates, jin. (basis) ... 1015 6 10 18 0 Hamilton Ell lie NR. ee a 18/6 
» in... .. .. 1 0 6 11 3 0 ae! i) Veks Lunds, 1aasys dee ae ice OM hn 
e eee ae i - 8 0 paras ae 
es eae e to 1210 0 ; 
Un. jin. to fin. inel. 11 12 6. 11 12 6 Cov. Fonte)—-Weemm -.- ns. one vee ves Lee 
¢ Rounds and Flats tested quality ; oneal, 3s. less. FiresHIRE— 
OTHER STEEL MATERIALS Cok. Metter Damtiiet)-- 
Horsé. Hevckk to). Prime Steam... ... ... Gr, ALSO TS 17/6 
arene Unscreened Navi ation Jae © Ae Nesey wie 18/6 
Sheets... £ s. d. £s.d a 
11-G. and 12-G.,d/d 13 15 0 LorH1ans— 
Baza... it 2 5} 1G ee. ee TT pee iin. 17/6 
14-G. to 20 G., dja . ..14 10 O 15-G. to 20-G. 12 15 0 Secondary. Steam ...0 5... oe. see ose , 16/9 
21-G. to 24-G., d/d ...14 15 0 21-G.to 24-G. 13 0 0 
25-G. and 26-G.,d/d 15 10 0 25and 26-G. 1315 0 ENGLAND 
South Africa, Rhodesia, Nyasaland, £14; Canada, £14 12s. 6d., " 
f.0.b. basis. Irish Free State, £14 15e., f.0.q., 4-ton lots. | 9007 Youesums, Doncastsn— 
. Steam Hards... 19/- to 20/~ 
The above home trade sheet prices are for 4-ton lots and over; Washed Smalls 16/- to 17/- 
2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton 
lots to 10-cwt., £2 per ton extra. NORTHUMBERLAND, NEWos4sTLE— 
Galvanised Corrugated Sheets, basis 24-G.— Blyth Best 19/- 
Home. £3. d. » Second... ... 17/6 
Cte AED 652 i ee ee » Best Small ... 15/6 
Sten toidten tows! o-oo. we ed AD ae 8 Unsereened 17/- to 18/- 
Under 2 tons ea «+ «ss 1817 6) Dornam— 
Export: India, £15 15s. ‘bts Trish ‘Free State, £17 5s., Best Gas... .. 18/9 
f.o.q.; General, £15 15s., f.o.b., 24-G. basis. Foundry Coke 27/- to 28/- 
TIN-PLATES— 
20 by 14 basis, f.o.b., Bristol Channel Ports, 20s. 3d. Carpirr— SOUTH WALES 
Tin-plate Bars, d/d Welsh Works, £7 5s. Steam Coals : 
BriLets—100-ton lots and over, 35 to 100 tons, 5s. extra; less Best Admiralty me: 23/6 
than 35 tons, 10s. extra. £s. d Best Seconds Ba case 23/- to 23/6 
Soft (up to 0-25% C.), untested a Sebi per Pe Best Dry Large 23/— to 23/6 
. 3 MME aca: Ordinaries 23/- 
Basic (0-38% to 0-41%C.) ... .. .  Oo7*217 BB Bunker Smalls 16/- to 17/6 
» Medium (0-42to0-60%C.) ... ... .. 810 0 Cargo Smalls ... 15/- to 15/6 
» Hard (0-61%to0-85% 0.) ... .. .. 9 0 0 Dry Nuts... 27/6 to 28/- 
0 pre SO MOK oie one too OID ee Foundry Coke 31/- to 42/6 
me » (over 0-99% C.) ee)" heey a ieee. ee Furnace Coke 29/- 
Rails, Heavy, 500-ton lots, f.o.t. - <6 +O Patent Fuel ... 25/6 
Pa berets f.0.t.. RRL Skea pee. LTIOMD Swawsna— 
Fos aT AR SIS Anthracite Coals : 
FERRO ALLOYS. Best Large ... . 38/- to 41/- 
Tungsten Metal Powder 4/94 per lb. (nominal) Machine-made Cobbles.. 41/- to 45/6 
Ferro-Tungsten _ ... 4/8 per lb. (nominal) Nuts vi 40/- to 45/- 
Per Ton. Per Unit. Beans 33/— to 38/6 
Ferro-Chrome, 4 p.c. to 6 p.c. carbon... £23 10 0 7/6 Peas BALA 26/— to 30/- 
= 6p.c.toSpec. ... ... £23 5 0 7/6 Rubbly Culm... 15/- to 16/- 
* 8p.c.tolOpec.... ... £23 5 0 7/6 Stearn Cosia': 
” Max. 2 p-c. carbon ... £36 0 0 11/- Large Ordinary 22/6 to 24/6 
» lp.c.carbon ... £38 5 0 = I11/- 
ae » 0-5 p.c. carbon £41 0 O 12/- 7 <e Pr ms f 
» carbon-free --- 10d. per Ib. 
Metallic Chromium . «2/5 per Ib. FUEL OIL. 
Ferro Manganese deci 16 pc. . £1615 0 home Inland consumption : contracts in bulk. 
»  Bilicon, 45 p.c. to nad se eee £1210 Oscale 5/-p.u , 
a GS Se. .. .. £17 0 Oscale 6/-p.u| Exclusive of Government tax of Id. per gallon: and 9d. per 
» Vanadium... ... ... ... ... 14/-—perlb. gallon on oil far road vehicles. 
» Molybdenum : ... .. 4/10 per Ib. 5/- forward Sar Osan’ Tastattelion. Per Gallon. 
Titanium ignttoun-tine) see eee Od per Ib, 3 ‘ 
Nickel (per ton) Los ss vse £185 to £190 per ton Furnace Oil (0-950 gravity) 34d. 
Sn ME ee eerie | Diesel Oil 4}. 
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. . 
French Engineering Notes 
(From our own Correspondent in Paris) 
The Problem of Skilled Workers 

THE annual report of the Union des Industries 
Métallurgiques et Miniéres deals fully with the question of 
skilled workers, which is one of the most serious problems 
left over by the Socialist reforms and is now complicated 
by the demands of State arsenals and armament factories 
when private manufacturers are more than ever in need 
of competent hands to kéep pace with the industrial 
development. Until towards the end of last year industry 
was still subjected to the Socialist regulation of wages, 
which were levelled up from the lower scales to a degree 
that removed all incentive among the men to reach higher 
ranks, and as those ranks no longer carried authority the 
workers’ efficiency seriously declined. The levelling system 
broke down entirely. From that moment employers set 
themselves the task of creating a new order of things by 
reaffirming their own authority and that of the engineers, 
foremen, and others in charge who rallied around them. 
They first dealt with the problem of the unemployed, 
which the Socialists insisted must be absorbed. A close 
inquiry by the Union des Industries Métallurgiques 
showed a preponderance of men who were unfit or too old 
for useful work, and the others were men without trades 
and youths who had undergone no apprenticeship. These 
two latter categories were taken in hand by organisations 
created in different industrial centres under the auspices 
of the Union des Industries Métallurgiques. The results 
are regarded as fairly good, without coming up to any- 
where near expectations. Out of 256 candidates last year, 
165 youths passed into training centres, and at the end of 
a twelvemonth found employment in engineering works. 
Of men who had no trades, or had lost their skill through a 
long period of unemployment, 2075 have been taken on at 
the training centres, and 54 per cent. of them have been 
fitted for jobs in the engineering industries. This modest 
result, however, does not solve the problem of providing 
an adequate supply of skilled workers, which is left to 
be handled by the State apprenticeship scheme, and on 
this subject the report has a great deal to say, particularly 
with respect to the heavy charges it will impose on 
employers. They are required to take a number of appren- 
tices equal to 19 per cent. of the total number of hands 
employed, whereas the Union des Industries Métallurgiques 
insists that the percentage should be in relation to the 
number of skilled hands. Moreover, apprentices are to be 
paid adequate wages, notwithstanding the cost of their 
training to employers, and the Union affirms that this 
and other financial obligations may prove to be a serious 
detriment to the apprenticeship system. It can only be 
made really workable by basing the organisation on indus- 
trial necessities in collaboration with the employers’ 
associations. The Union is doing useful work in preparing 
for a complete solution of the complicated problems that 
have been raised by labour reforms and changed industrial 
conditions, although it may be another two years before 
the apprenticeship and other machinery begins to run 
smoothly. 


The Algerian-Cape Route 

The reference in a recent note to the awakening 
interest in French Empire development may be taken as 
indicating an earlier and greater activity in colonial works 
than had been supposed. There has never been any want 
of official interest in the Colonies. The whole of French 
Africa is thoroughly surveyed and its resources planned, 
while important works have been in hand to extend those 
resources, such as the scheme for irrigating the Niger 
Valley, but it could not be expected that the opening up 
of isolated Colonies could be accomplished successfully 
without an adequate transport system. The construction 
of roads and railways has been continued for many years 
more slowly than could have been desired through their 
having to be financed mainly by the Colonies themselves. 
Now that public interest in the Colonies is fully alive, the 
State is taking a greater share in the work, and isolated 
colonial railways are being connected up in a manner 
which will provide eventually a complete system. All this 
work has some bearing upon a still bigger scheme for 
creating a route between Algeria and the Cape. While 
the West African and Equatorial African territories have 
outlets on the Atlantic, they can only be welded into one 
Empire group by providing suitable means of transport 
across the Sahara Desert. The Trans-Saharan Railway 
came again into prominence last week, when the scheme 
was discussed with Monsieur de Monzie, Minister of 
Public Works. Besides connecting up the Colonies with 
North Africa, the proposed railway will be extended along 
the north of Nigeria to Lake Chad and then down to the 
Belgian Congo, where it will join up with the railway 
systems to the Cape. Arrangements are also being made 
to prepare a motor route between Algeria and the Cape, 
which was discusced at the African Congress held at 
Costermansville, in the Belgian Congo, last year. The 
idea is to join up all existing roads, with the utilisation, 
possibly, of lakes like that of Tanganyika, for a route 
having a length of about 8700 miles. The commercial 
value of the motor track across the Sahara has, however, 
still to be demonstrated. It is proposed to put the route 
on the map, as it were, by organising next year an inter- 
national motor car run from Algiers to the Cape, together 
with an international flight of aeroplanes. 

The Paris Fair 

In view of the growing confidence in the country’s 
industrial future, and the encouragement offered by 
cheaper money for the putting in hand of long-delayed 
undertakings, the Paris Fair, which will be held between 
May 13th and 29th, promises to benefit from more favour- 
able conditions than have been experienced for many 
years. Engineering interest is necessarily limited in a 
general trade fair where machinery exhibits can hardly be 
fully representative, but it offers opportunities to foreign 
makers to introduce to French and even foreign buyers 
new machines and mechanical specialities and to establish 
agencies. British firms have rarely participated in the 


Paris Fair to any large extent, partly no doubt because 
of the monetary exchange and other drawbacks, but where 
anything can be shown that helps to bring down manu- 
facturing costs it is bound to attract the attention of 
French users. 








British Patent Specifications 





When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. © 

Copies of Specifications may be obtained at the Patent Office, 
Sales Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
ls. each. 

The date first given is the date Sy roger gd ; the second date, 
at the end of the abridgment, is date of the acceptance of the 
complete Specification. 





SWITCHGEAR 


499,664. July 26th, 1937.—Crecurir BREAKERS HAVING ARC- 
CONTROL ARRANGEMENTS, Arthur Upton, of “ Millford,” 28, 
Highfield Road, Cheadle Hulme, Chester; George Pailin, 
and Ferguson Pailin, Ltd., both of Buckley Street, Higher 
Openshaw, Manchester. 

This invention applies to electric circuit breakers having 
are control by means of cross-jet explosion pot arrangements. 
At A is a resiliently mounted fixed contact and at B the moving 
contact, the contacts engaging one another in a cylindrical 
chamber or pot C provided in the tubular insulating member D, 
the right-hand end of which is closed by the metal drum-shaped 
member E, into which is screwed a tubular metal member 
F in which is adapted to slide the contact B provided with 
requisite resilence by a helical compression spring H surround- 
ing a stem part of the contact A. A nut on the stem part 
provides a limiting stop. In communication with the explosion 
pot or chamber C is a longitudinal passage J which leads to 
a transverse p e K providing the cross jet of oil, the outlet 
passage being provided with barriers or arc splitters L. 
The moving contact B is tubular or, in the arrangement 
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illustrated, the contacting end of the moving contact has a 
bore M and is screwed into the end of a tubular contact rod 
N, which is provided with one or more radial ports O outside 
the insulating cylinder P through which the moving contact 
passes on its way to and from engagement with the fixed 
contact A. Co-operating with the one or more ports O is a 
piston Q on a rod R, at the left-hand end of which is a limiting 
stop whereby under normal conditions the piston Q is urged by 
a spring S to a position wherein the space T is shut off from the 
port O by the piston. The tension of the spring S is such that 
under normal operative conditions the pressure within the 
explosion pot C on the opening of the circuit breaker is insufticient 
to force the piston Q to the left to open the port O, so that the 
full cross-jet action is obtained, whilst in the case of the circuit 
breaker opening on large powers the pressure generated by 
the are will force the piston Q to the left and open the ports O, 
the arrangement thus acting as a safety valve in respect of 
interrupting larger powers than those for which the cross-jet 
explosion pot arrangement of the circuit breaker is or may be 
otherwise ordinarily designed.—January 26th, 1939. 


AERONAUTICS 


499,883. August 3rd, 1937.—ImpRoveD ForM or SEAPLANE, 
Harold Roxbee Cox, 119, Cromwell Road, London, 8.W.7, 
and Lawrence Percival Coombes, Wynchlea House, Church 
Avenue, Farnborough, Hampshire. 

The seaplane described in this invention has no hull in the 
ordinary sense of the word and approximates to the accepted 
ideal of the flying wing. The wing is used for sustentation in 
flight, accommodation of load and support on the water, both 
when at rest and when in motion. The centre section of the 
wing is so constructed that the rear edge portion is formed as 
a flap which can be raised paraliel to itself to form a step. The 
sections are so proportioned that chines and a keel are formed, 
while in between them a straight or slightly curved vee bottom 
is formed. The centre section is of the greatest chord and 
depth, and on each side diminishes rapidly to form a bow-shaped 
nose which gradually sweeps into the outer portions of the 
wing, which may be of conventional form. The object of 
this bow is to prevent nose diving at low speeds and to ensure 
seaworthiness. The wing described may form the lower wing 
of a biplane seaplane. The upper wing carries the engines 
and airscrews which provide the means of propulsion. From the 
main interplane struts sprout booms to carry the tail plane 
and rudders. The lower booms may be made of cross section 
large enough to provide longitudinal static stability when 
afloat, so that no tail floats are necessary. Alternatively, the 
upper plane may be dispensed with and the engines carried 
by the wing, either mounted on structures above or on movable 
struts, so that in flight they may be lowered into a position in 
such a way that the struts are hidden and offer no resistance 
to the passage of the aircraft through the air. In another 
arrangement, the tail plane and its supporting booms are dis- 
pensed with by sweeping back the wing in plan form. Rudders 
and fins are mounted on the wing tips for directional control, 
while controllers similar to the ailerons of conventional aero- 
planes are fitted at the wing tips.—January 3lst, 1939. 


TRANSMISSION OF POWER 


499,970. August 9th, 1937.—Gas-FILLED Liquip IMPREGNATED 
Evecrric Cases, The British Thomson-Houston Company, 
Ltd., Crown House, Aldwych, London, W.C.2. 

The object of this invention is to provide an improved method 
of manufacture of single or multi-core cables intended to operate 
at moderate potentials. Each conductor A is covered with 
fibrous insulation B. The fibrous material in the form of ribbons 
or tape is wound in successive layers directly over the conductor 
to a thickness determined by the potential of the current that 
the conductor is intended to carry. Over the insulation and 
making a snug fit thereon is a wrapped thin’ perforated 
metal tape forming an electrostatic shield C, which makes 
electrical contact with similar coverings on the other two cores 
and also with the inner wall of the lead sheath G. The purpose 
of this shield is to maintain the peripheral surfaces of the 
cores at earth potential so that the gas which is contained 
in the triangular or so-called filler spaces D between the cores 
will likewise be subjected only to earth potential. The con- 








ductors with their coverings are twisted together in the usual 
manner. In the valleys between the cores are flexible, helically 
wound elements E of rather large diameter having open spaces 
between turns through which gas is supplied to the interior of 
the sheath to act directly on the insulation. _ The filler spaces, 
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in addition to containing the elements, may also contain fillers 
made as usual of jute or equivalent material, which also assist 
in preserving the circular shape of the cable. A binding tape F 
is used to maintain the parts in their proper position.— 
February ist, 1939. 


500,074. January 10th, 1938.—ELecrric CABLE SHEATHINGS, 
Franz Wolfer, of 35, Militérringstrasse, K6ln-Stammheim, 
Germany. 

In accordance with this invention insulated cables have 
sheathings composed of a material other than lead. In the 
drawing A is a cable conductor and B an insulation ove r which 
is provided a water-tight sheathing consisting of three metal- 
band windings C, D. and E, helically wound in the same direction, 
and waterproof sealing layers F and G in between the metal-band 
windings, and extending continuously over the whole contact 
surface of the band windings, thereby forming a closed covering 
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between the metal-band windings. The sealing layer F may 
consist of polyvinyl chloride and the sealing layer G layers of 
asphalted paper. The metal-band windings C, D, and E are 
wound in such a manner that the winding D covers the gap H 
of the metal-band winding C, and the winding E the gap H 
of the metal-band winding D. For increasing their flexibility 
the metal bands are provided in the middle with grooves or 
corrugations J which lie opposite the gaps H of the metal-bana 
windings C, D, and E. These metal-band windings are in tooth- 
like engagement with one another by means of pressed-in 
grooves which secure together the bands lying in different 
layers.—February 2nd, 1939. 


MACHINE TOOLS AND SHOP APPLIANCES 


500,141. January 19th, 1938.—ImpRovEMENTs IN MILLING 
MacutneE Toots, Frederick Haithwaite and John Leonard 
Firth, both of Hillidge Place Works, Leeds, 10. 

In certain types of milling machine the ends of the work table 
and saddle considerably overhang the sides of the knee bracket, 
which is narrow as compared with the length of the work table, 
and the slides for the saddle are placed one along each upper 
angle or corner of the knee bracket. The slides and the co-operat- 
ing bearing members on the saddle are inclined so as to tend 
to prevent any rocking or tilting of the saddle ; but it is found 
in practice that this method of slidably mounting the work 
table saddle is not entirely satisfactory and that rocking or 
tilting of the work table and saddle across the knee bracket 
when the machine is at work takes place to a sufficient extent 
to impair the work. According to the invention, the work table 
saddle is mounted and guided upon the knee bracket through 
the medium of three parallel slide bearings, one of which is at 
a considerable distance below the others. The saddle A is 
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formed with a depending bracket or apron portion B of inverted 
L shape, and B is placed adjacent to one of the side faces of the 
knee bracket C. The knee bracket C has mounted thereon 
three parallel slide bars D, one along each of its upper corners 
and the other along one of its lower corners, and the saddle is 
formed with correspondingly positioned bearing members E, 
one of right-angular form to engage the right-angular slide 
bar E at one upper corner of the knee bracket C, another to 
engage the inclined face of the slide bar E on the other upper 
corner of C, and a third at the lower extremity of its depending 
bracket or apron B to engage the inclined face of the slide 
bar E along the adjacent lower corner of C. The depending 
bracket B is quite rigid and the bearing surfaces at the 
extremities of the right-angularly disposed limbs of the saddle 
A are so inclined as to resist any upward movement of the 
saddle. With this arrangement of three slide bearings for the 
saddle of the work table, rocking or tilting of the latter will 
be prevented or be very materially reduced as compared with 
the usual two-slide mounting.—February 3rd, 1939. 


TRAMWAYS AND RAILWAYS 


499,950. September 19th, 1938.—Ramway Rai. Cuatrs, 
Vereinigte Oberschlesische Hiittenwerke Aktiengesellschaft, 
Gleiwitz, Oberschlesien, Germany. 

This invention relates to a screwless rail-fixing arrangement 
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in which the rail is clamped on to a bed-plate having ribs 
running longitudinally of the rails and provided with slots 
open at the top and at the ends, into which a clamping member 
may be foreed in such a manner as to bear against the bottom 
flange of the rail. The bed-plate A has at opposite sides ribs 
between which the bottom flange of the rail is fitted. In these 
ribs is a slot B open above and at the ends, in which one end 
of a resilient clamping member C engages. The clamping 
member as shown takes the form of a leaf spring bent round 
into S-shaped section. It may be forced into the slots from one 
end or the other of the bed-plate A, the outer rib part B being 
so formed that it places the clamping member under tension 
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as soon as it is driven into the slot, while the other end presses 
upon the rail foot. In order to facilitate the forcing in of C, 
the slot is widened at the top at one or both ends. The clamping 
member C may thus be loosely inserted and when further forced 
in is subjected to tension. The clamping member C in the form, 
for example, of a leaf spring preferably, engages with a thickened 
portion in the slot. The engaging end of the spring is bent 
round to form the portion engaging in the slot, and the bent 
portion at the same time embraces the part forming the pivot 
of a swing link E which may wholly or partly embrace the 
outer rib D, so that after driving in C and pushing down the 
link E, the clamping member is secured against slipping out 
or 1oosening.—January 31st, 1939. 


LIGHTING AND HEATING 


500,261. August 4th, 1937.—Etecrric Arc Lamps, -Kérting 
and Mathiesen Aktiengesellschaft, of Leipzig-Leutzsch, 
Germany. 

One example of an are lamp, operating according to the 
invention, is shown. The carbon electrodes A and B are con- 
nected to a source of current C. Connected in parallel with the 
carbon electrodes is a voltage relay D which can be adjusted 
by a resistance E to nd in accordance with the working 
voltage of the carbon electrodes. The relay D comprises a 
moving contact member F which is moved when the relay 
responds at the voltage corresponding to the desired length of 
are and conttols the circuit of a motor G serving to feed one 
electrode. The arrangement shown in the drawing is adapted 
for starting and stopping the motor G, but according to the 
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nature of the feed mechanism the desired control might be 
effected by acceleration, retardation, or reversal. Also arranged 
in parallel with the source of current C is a motor H which 
constantly rotates and feeds the other electrode irrespective 
of the conditions at the arc. The terminal voltage of this 
motor is adjusted by means of a resistance J. The two resist- 
ances E and J are coupled together by means of a movable 
contact member having contact elements K and L engaging 
the resistances E and J respectively, and are so dimensioned 
that an alteration in the resistance E corresponds to such an 
adjustment of the resistance J that the terminal voltage as 
the motor H of the feed mechanism always assumes the same 
value. To enable the speed of the motor H to be set, provision 
is preferably made for adjusting the value of the resistance 
J independently of the common control of the resistances 
E and J by the movable contact member.—February 6th, 1939. ? 


MISCELLANEOUS 


499,999. January 5th, 1938.—Fustste ELEMENTS FOR THE 
PRoTECTION OF Etrcrric Circuits, Callender’s Cable 
and Construction Company, of Hamilton House, Victoria 
Embankment, London, E.C.4, and Alfred Whitley Metcalf, 
of the same address. 

A fusible element constructed in accordance with this inven- 
tion consists of a silver wire A of circular cross section 
having at the middle of its length a waist B, the waist being of 
reduced cross-sectional area. To one side of the waist is a 
globule C of low melting point metal. The globule surrounds 
the wire A and is applied when molten, but as it cools rapidly 
there is very little alloying with the wire. When, however, 
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the globule is reheated above its eutectic melting point the 
alloying action rapidly proceeds, the globule being retained on 
the wire by adhesion and surface tension. The retention of the 
globule on the wire is also assisted by an arc-quenching material 
D. The arc-quenching material may be sand. The wire A is 
disposed within a glass tube E sealed at its ends by plugs F 
made of plaster of paris. The ends of the wire pass through 
holes in insulating ere G and through the plugs F to the 


exterior of the glass tube. The wire A is supported centrally 
of the tube by the plugs, which surround the beads and hold 
them in position on the wire A. Typical dimensions for an 
element rated at 15 amperes and for use in a 440-volt circuit 
are the following :—Number of silver wires, 1; diameter of 


wire, 0-028in.; diameter of waist, 0-010in.; length of waist, 
0-25in,; distance between centre of globule and centre of waist, 
0-37in.; diameter of globule of lead tin alloy to be less than 
0-106in. and more than 0-:088in. The operating conditions 
of the element can be adjusted to a considerable extent by 
varying the ape of the adherent body along the element in 
relation to the waist. The improved ‘fusible element may be 
used either as an open fuse or as an enclosed fuse and either in a 
powder-filled or other enclosure. The element may comprise 
two or more wires or strips joined at their ends in parallel.— 
February 1st, 1939. 








Forthcoming Engagements 








Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





Bradford Engineering Society 
Monday, March 20th.—Technical College, Bradford. 
Source and its History,” J. W. Howell. 7.30 p.m. 
Institute of Fuel 
Thursday, March 23rd.—Geological Society’s Rooms, Burling- 
ton House, Piccadilly, W.1. ‘Some Factors Influencing 
the Choice of Fuels and Kilns in the Ceramic Industries, 
with Particular Reference to Tunnel Installations for 
Firing Building Materials,” J. Fox. 6 p.m. 
Institute of Marine Engineers 


* Light 


To-day, March 17th.—85-—-88, The Minories, E.C.3. Annual 
general meeting. 6 p.m. 
Institute of Metals 
Tuesday, March 2\st.—SwanseEa Locat Section: Y.M.C.A., 


Swansea. ‘‘ Developments in Apparatus for Metallurgical 
Research,” J. L. Haughton. 6.30 p.m. 


Institute of Physics 

Thursday to Saturday, March 23rd to 25th.—-Physics Depart- 
ment of the University, Leeds. Conferenee on “ Physics 
in the Textile Industries.” 

Institute of Transport 

Tuesday, March 2\st.—Inst. of Electrical Engineers, Savoy 
Place, Victoria Embankment, W.C.2. ‘“*The Responsi- 
bility of a Railway for Delay: Should it be Made More 
Precise ?” E. D. Brant. 6 p.m. 

Institution of Automobile Engineers 3 

Monday, March 20th.—Guascow CENTRE: 39, Elmbank 
Crescent, Glasgow. ‘‘Supercharging of Compression- 
Ignition Engines,” J. Pitchford. 7.45 p.m. 

Tuesday, March 2\st.—BrrmixcHaM CENTRE: James Waitt 
Memorial Inst., Great Charles Street, Birmingham. 
** Factory Experimental Work and its Equipment,” A. G. 
Booth. 7.30 p.m. Luton CentRE: George Hotel, Luton. 
“* The Modern Car from the Owner-Driver’s Point of View,” 
G. Smith. 7.30 p.m. 

Institution of Civil Engineers 

Tuesday, March 21\st.—Great George Street, Westminster, 
S8.W.1. ‘“‘ Reconstruction of Aldgate East Station,” J. H. 
Harley-Mason. 6 p.m. NEWCASTLE-UPON-TYNE Assoc.: 
Mining Institute, Westgate Road, Newcastle-upon-Tyne. 
** Marine Surveying in Tidal Rivers and Estuaries,” J. G. 
Meikle. 7.30 p.m. 

Wednesday, March 22nd.—NEWCASTLE-UPON-TYNE Assoc.: 
Co-operative Society’s Café, Stockton-on-Tees. ‘‘ Caissons,” 
F. J. Walker. 7 p.m. 

Thursday, March 23rd.—Grovenor House, Park Lane, W.1. 
Annual dinner. 7.15 for 7.45 p.m. BrrmincHam Assoc.: 
James Watt Memorial Inst., Great Charles Street, Bir- 
mingham, ‘‘Concrete Aggregates,” J. Singleton-Green. 
6 p.m. Bristot Assoc.: Royal Hotel, College Green, 
Bristol. “‘How Welding Can Help the Civil Engineer,” 
C. R. Harman. 5 p.m. 

Friday, March 24th.—Inst. of Mechanical Engineers, Storey’s 
Gate, Westminster, S.W.1. Joint Informal Meeting. 
‘“The Importance of a Training in Management for Engi- 
neers,” T. G. Rose. 6.30 p.m. Gtascow Assoc,: 39, 
Elmbank Crescent, Glasgow. ‘‘ Construction in Concrete,” 
A. W. Legat. 7.30 p.m. 

Institution of Electrical Engineers 
March 2\st.—N. Mriptanp Stupents’ Section : 


Tuesday, 
* Utilisation of 


Metropole Hotel, King Street, Leeds. 
X-Rays,” C. Hetherington. 7.15 p.m. 
Institution of Engineers and Shipbuilders in Scotland 

Tuesday, March 21st.—39, Elmbank Crescent, Glasgow. 
dromes,” F. G. Creed. 7.30 p.m. 

Institution of Locomotive Engineers 

Tuesday, March 2\st.—MancHESTER CENTRE. Literary and 
Philosophical Soc., 36, George Street, Manchester. “Modern 
Locomotive Boiler Shop Practice,” E. W. Fell. 7 p.m. 

Wednesday, March 22nd.—Inst. of Mechanical Engineers, 
Storey’s Gate, Westminster, S.W.1. “‘ Air Conditioning of 
Railway Passenger Stock,” A. H. Chilton. 6 p.m. 

Institution of Mechanical Engineers 

To-day, March 17th.—Storey’s Gate, Westminster, 8.W.1. 

“The Internal Combustion Engine: The Energy Balance 

Sheet Based on an Analysis of an Indicator Diagram,” 

F. W. Lanchester. 6 p.m. 

Monday, March 20th.—Lonvon GravvaTEs’ Section : Storey’s 
Gate, Westminster, 8.W.1. ‘‘ The Maintenance of Atlantic 
Liners,” Sir John Thornycroft. 6.45 p.m. 

Thursday, March 23rd.—N.W. Brancu AND STEAM GROUP. 
Engineers’ Club, Albert Square, Manchester. ‘‘The New 
Boiler Plant at Dalmarnock Power Station,” W. E. Young. 
7.15 p.m. 

Friday, March 24th.—Storey’s Gate, Westminster, §.W.1. 
Joint Informal Meeting. ‘‘ The Importance of a Training 
in Management for Engineers,” T. G. Rose. 6.30 p.m. 

Institution of Structural Engineers 

To-day, March 17th—Mip~anp Counties Brancu: James 
Watt Memorial Inst., Great Charles Street, Birmingham. 
“* Military Engineering,” H. W. Coultas. 6.30 p.m. 


** Sea- 


Monday, March 20th.—Jcntor Section: 11, Upper Belgrave 
Street, 8.W.1. ‘‘ Development of the Arch,” P. H. D. 
Silva. 6.30 p.m. 


Thursday, March 23rd.—-11, Upper Belgrave Street, 8.W.1. 
“‘ Inexpensive Research Work,” E. 8. Andrews. 6.30 p.m. 
North-East Coast Institution of Engineers and Shipbuilders 
Monday, March 20th.—SuNpDERLAND Brancu: Technical 
College, Sunderland. ‘Some Practical Experiences in 





General Engineering,” T. B. Morley. 7.15 p.m. 


Friday, March 24th.—Mining Institute, Neconsiewpen- Tyne. 
“The Strength of Marine Engine Shafting,” 8. F. Dorey. 
6 p.m. 
Royal Institution of Great Britain 
To-day, March 17th.—2l, Albemarle Street, W.l. “ New 
Researches in Steel Metallurgy,” W. H. Hatfield. 9 p.m. 


Tuesday, March 21st,—21, Albemarle Street, W.1. ‘‘ Chemistry 
of the Solid State,” W. L. Bragg. 5.15 p.m. 
Sheffield Metallurgical Association 

Tuesday, March 21st.—198, West Street, Sheffield. ‘‘ Fatigue 


Testing,” F. C. Lea. 7.30 p.m. 


West of Scotland Iron and Steel Institute 
To-day, March 17th.—Room 24, Royal Technical College, George 
Street, Glasgow. Annual general meeting. Presidential 
Address, P. M. Ritchie. 7.15 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS 





Vickers, Ltd., announce that the Rt. Hon. Lord Hailey 
has been appointed a director of the company. 

Dryspae anv Co., Ltd., Yoker, Glasgow, inform us that in 
consequence of the death of Mr. James A. Watts, their London 

P ntative, his b of James A. Watts and Co. is being 
wound up. Messrs. Drysdale have therefore decided to open 
an office in their own name in London at Royal Mail House, 
Leadenhall Street, E.C.3. The office will be in charge of Mr. 
Robert M. Wallace, who was with the company for many 
years at Yoker, and was thereafter assistant to the late Mr. 
Watts for a period of four years. 











CONTRACTS AND ORDERS 





The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





Heap, Wricurson anv Co., Ltd., Thornaby-on-Tees, have 
received a contract for tinning equipment from the Polish 
Steel Trust. The machines will be similar to those supplied by 
the company in 1938 to the Ebbw Vale steel works for Richard 
Thomas and Co., Ltd. 

C. M. Hitz anp Co., London, inform us that the Mysore 
Government Railways have placed an order under the inspec- 
tion of Messrs. Rendel, Palmer, and Tritton, for two bogie high- 
sided open wagons, four bogie low-sided open wagons, and one 
bogie rail wagon, with the Ateliers de Construction de Famil 
leureux, for whom Messrs. Hill are the agents in this country. 

Tue Generat Execrric Company, Ltd., has received a 
further order for electric trolleybus equipments for Birming- 
ham, the chassis being supplied by Leyland Motors, Ltd., 
Leyland, Lancs. This order covers twelve trolleybuses, for each 
of which the electrical equipment comprises an 80 H.P. series- 
wound traction motor with the necessary control gear. Pro- 
vision is made also for battery operation when desired. 








LAUNCHES AND TRIAL TRIPS 





Bartish Liserty, motor tanker; built by Furness Ship- 
building Company, Ltd., to the order of the British Tanker Com- 
pany, Ltd.; dimensions, length 464ft., breadth 61ft. 9in. depth 
34ft., deadweight 12,500 tons. Engines, four-cylinder opposed 
piston, 33,000 H.P., cylinders 600 mm. diameter by 2320 mm. 
combined stroke. Trial trip, February 28th. 

British INFLUENCE, motor tanker; built by Swan, Hunter 
and Wigham Richardson, Ltd., to the order of the British 
Tanker Company, Ltd.; dimensions, length 48lft., deadweight 
12,300 tons. Engines, four-cylinder opposed piston. Launch, 
March 8th. 








CATALOGUES 


A. ReyRo.tie anv Co., Ltd., Hebburn-on-Tyne.—-Pamphlets 
on Holmes electric are welding equipment. 

Darwins, Ltd., Sheffield —Catalogue on “ Pireks” alloys 
for high temperatures in various industries. 

Founpry Equirment, Ltd., Linslade Works, Leighton 
Buzzard, Beds.—Particulars of a new pulverised-fuel-fired rotary 
furnace. 

Visco ENGINEERING Company, Ltd., Stafford Road, Croydon, 
Surrey.—A pamphlet on “ Steelshell Forcedraft ” ventilating 
and cooling units. 

Turners Assestos CemMEeNT Company, Trafford Park, 
Manchester, 17.—A brochure illustrating and describing the 
company’s new works at Dalmuir. 

Epison Swan Exvectric Company, Ltd., 155, Charing Cross 
Road, W.C.2.—A new industrial lighting handbook dealing 
in detail with ‘‘ Industra ” reflectors. 

Bascock anp Witicox, Ltd., Babcock House, Farringdon 
Street, E.C.4.—Catalogue No. 1273 on the “‘ Lockheed-Babcock ’ 
hydraulic remote damper control gear. 

R. CapiscH anp Sons, Red Lion Square, W.C.1.—The 
1939/40 motor catalogue which covers all accessories, tools, 
and garage equipment in current demand. 

WestINGHOUSE BRAKE AND SicnaL Company, Ltd., 82, 
York Way, N.1.—Leaflets on the mechanical operation and 
control of air lock doors and power-operated gates. 

Ivor Power Sprciatty Company, Ltd., King’s Langley, 
Herts.—A catalogue on soot blowers for land and marine 
boilers, designed for local, remote, and electrical operation. 

Frepx. BraBy anv Co., Ltd., Petershill Road, Glasgow, N.— 
The company’s “ A.R.P.” brochure which deals in detail with 
the construction and equipment of air raid shelters of various 
types and sizes. 

Wooprietp HoistiInc anp Manvuracturinc Company, 
Ltd., Samudas Wharf, Manchester Road, E.14.—Loose-leaf 
catalogue of steam, electric, and oil-engine-driven cranes and 
hoisting machinery, pile-driving plant, winches, &c. 

Cotron Exectricat Equipment Company, 198, Blackstock 
Road, N.5.—Fifth edition of catalogue No. 1 of overhead line 
material for trolleybus systems, electric runways, telphers, 
cranes, &c. Catalogue No. 6 of electric traction, transmission, 





and overhead line material. 
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A Seven-Day Journal 


The British Electrical Development 
Association 


THE report of the British Electrical Development 
Association, presented at the nineteenth annual 
general meeting held at Grosvenor House on Friday, 
March 17th, refers to a large amount of work carried 
out during the past year in the domestic and other 
fields. Considerable attention was paid to air con- 
ditioning and much valuable editorial publicity was 
obtained. A conference on better air conditions 
resulted in the establishment of an air-conditioning 
and ventilating committee. The power development 
section of the Association devoted its attention to 
oil engine competition, especially for water pumping 
loads and numerous detailed reports are said to 
have resulted in the use of electricity. Apart from 
water pumping schemes for proposed power genera- 
tion by steam engines, turbines, gas or oil engines 
were analysed to show the superiority of a mains 
supply over private generation. Complete electri- 
fication schemes and estimates for factories were 
drawn up, including specifications for the requisite 
plant. On the traction side, the question of trolley- 
bus development again claimed attention. The 
Association was able to advise various municipalities 
upon the problems confronting them, and the assist- 
ance given is said to have been greatly appreciated. 
Notable instances were provided during the year of 
successful co-operation with other branches of the 
electrical industry, two important examples being 
the “ Better light, better sight” campaign, carried 
out in conjunction with the lamp manufacturers, 
and the refrigeration campaign in which the Asso- 
ciation co-operated with eleven leading refrigerator 
makers. The Association’s participation in the 
development of rural electrification was carried a 
stage further at the Royal Show, at which the South- 
West England and South Wales Area Committee 
staged a complete “ all-electric ” farm. 


Old Centralians 


FoLLowI1nG the retirement in December, 1937, of 
Mr. C. E. R. Sams from the honorary secretaryship 
of the Old Centralians, the Committee appointed a 
sub-committee, consisting of Sir Alfred Chatterton 
(the Chairman), Mr. E. S. Conradi, and Dr. H. Hey- 
wood (the secretary), to arrange for the presentation 
of a suitable token of appreciation of the great 
services which Mr. Sams had rendered so ungrudg- 
ingly. The fund was subscribed to not only by the 
London members, but also by members in the prov- 
inces and abroad. On Thursday last, March 16th, 
in the effices of Mr. E. G. Walker, the President of the 
Old Centralians, a representative gathering made a 
presentation to Mr. Sams of a canteen of table silver 
and cutlery. The presentation also included a 
fountain pen and pencil as it was thought that Old 
Centralians.would like Mr. Sams to have these upon 
his desk in view of the vast amount of secretarial 
work which had passed through his hands on behalf 
of the Association. A cheque was also given to Mr. 
Sams for presentation to his secretary, Miss B. G. 
Wakefield, in appreciation of the work she had done 
in helping Mr. Sams in the secretarial duties. In 
making the presentation, the President referred to 
the great amount of work Mr. Sams had done for 
the Association, and how, though year by year that 
work had increased owing to the considerable expan- 
sion of the activities of the Association, he had 
retained the position until ill-health had prevented 
him from continuing. The President also referred 
to the very fine work which Mr. Sams had done for 
the Association’s employment register, particularly 
in the slump years when work was difficult to obtain. 
In replying, Mr. Sams thanked the Association for 
its kind appreciation of his work which he had 
always been very happy to carry out, and he deeply 
regretted that he had been compelled to relinquish 
his position in the service of the Association, which 
he had so much enjoyed. It would be a source af 
great pleasure to him in the future to have before 
him those evidences of the goodwill of the Old 
Centralians. 


The Location of Industry 


A VALUABLE report on the Location of Industry has 
recently been completed by P.E.P. (Political and 
Economic Planning), and is to be obtained from the 
P.E.P. Office, 16, Queen Anne’s Gate, London, 
8.W.1, price 10s. 6d., postage 6d. The report sets 
out to examine the present position of the location 
of industry and the reasons for the settlement of 
industries or factories in special areas or on par- 
ticular sites. Financial difficulties encountered in 
establishing new industries are dealt with, and the 
facilities available in the different areas discussed. 
The need for a balanced regional development is 
stressed, and the lack of such development is illus- 
trated by the industrial expansion in certain areas 
which stands out in sharp contrast with the decay 
of industry in other parts of the country. The report 


is complete with many statistical tables and dia- 
grams. The principal recommendation of the report 
is the proposed setting up of a permanent Industrial 
Commission for the specific purpose of guiding the 
location of industry and advising the Government on 
this important question. The duties and activities 
ff such a Commission are outlined and discussed. It 
is suggested that the Commission should be a small 
body of five members, the Chairman and at least 
two others being full-time members. Further, it is 
proposed that the head of the staff should be a civil 
servant with the rank of a head of a major depart- 
ment. A senior Cabinet Minister, without depart- 
mental duties, should, it is held, be responsible to 
Parliament for the activities of the Commission. 
Capital would be needed to meet the administrative 
expenses and to provide funds for trading estates 
and new enterprises, and it is estimated that the 
probable commitments of the Commission on account 
of inducements, provision of trading estates, joint 
subscription of capital towards institutions for new 
industrial financing and direct provision of capital 
should be covered by a fund of £10,000,000 during 
the first two years. It is pointed out that the amount 
which was budgeted for the special areas fund for the 
year 1938-39 was £7,500,000. As the responsibilities 
of this fund would be transferred to the Commission, 
in course of time the net increase in national expendi- 
ture would be slight. 


Railway Fares in London 


On Monday, March 20th, at the Niblett Hall, 
Temple, E.C., the official hearing by the Railway 
Rates Tribunal of the application of the four main 
line railway companies and the London Passenger 
Transport Board for the increased charging powers 
for London suburban passenger services was opened. 
The Tribunal consists of Mr. Bruce Thomas, K.C., 
the President, Mr. J. Quirey and Mr. E. Parkes, with 
Sir Maurice Jenks sitting as an additional member 
with experience of local government in London, and 
Mr. D. Bernard, sitting as an additional member 
with experience in financial matters. The four rail- 
way companies and the Board are represented by 
Sir Walter Monckton, K.C., with Mr. A. Tyler and 
Mr. N. R. Foxe-Andrews, while Mr. R. Moelwyn 
Hughes is appearing for the London County Council 
and a number of Borough and Urban District Councils. 
We may recall that in 1937 the Railway Rates 
Tribunal required the main line railway companies 
to increase their charges by about 5 per cent. This 
increase came about under the Tribunal’s annual 
review of charges and was required under the Rail- 
ways Act of 1921. At that time the London fares 
were excluded from the increase as they were outside 
the jurisdiction of the Tribunal. With the exception 
of the London area, the fares over the whole of the 
country were increased on October Ist, 1937, and 
the present application is intended to bring London 
into line with the rest of the country. The hearing 
was opened on Monday and Tuesday by Sir Walter 
Monckton, who spoke for the railway companies and 
the Board, which constitute the pool. He maintained 
that the obligations put on his clients by statute con- 
tained express direction that the fares should be so 
fixed as to enable them to carry out the obligations 
which rested upon them under the Act. There were, 
he continued, two obligations which were unchal- 
lenged—the payment of the statutory interest on the 
““C” stock and the creation of the reserve fund. The 
revenue from the proceeds of the pool was not suffi- 
cient to meet those purposes. It was hoped that the 
proposals made would increase the receipts of the 
pool by £1,179,000. The inquiry is expected to last 
for some time. 


Anglo-German Trade Negotiations 


THE lo-German trade negotiations between the 
Federation of British Industries and the Reichsgruppe 
Industrie, referred to in last week’s Journal note, 
terminated in Diisseldorf on Thursday last, March 
16th, when an agreed statement was signed. It 
states that after a general discussion of Anglo-German 
trade relations, the two organisations welcome the 
opportunity the discussions gave of developing still 
further the friendly relations which have existed 
between the two bodies for so many years. The 
necessity for mutual export trade is recognised, as an 
essential means of giving employment to the people, 
improving the standard of living, and providing a 
volume of foreign currency sufficient to their economic 
needs. The two organisations agreed that it is 
desirable that individual industries in both countries 
should endeavour to arrive at industrial agreements, 
which will eliminate destructive competition wherever 
occurring, but prices must be fixed at such a level as 
not to diminish the buying power of the consumer. 
Agreements on prices between Germany and Great 
Britain with the participation of other countries 
would be welcomed. Negotiations between ten 





different groups of industries have already been 
started, and are now taking place, and approximately 





a further fifty industrial groups have signified their 
willingness in principle to negotiate at an early date. 
In order to further the negotiations, a standing com- 
mittee of the Federation of British Industries and the 
Reichsgruppe has been formed, which will meet 
regularly to review progress. An invitation for the 
German members of the Joint Committee to visit 
England in June has been accepted. Speaking in the 
House of Commons on Tuesday evening, the President 
of the Board of Trade, Mr. Oliver Stanley, said that 
he had requested the Federation of British Industries 
to discuss with him the agreement which it had 
recently concluded with the Reichsgruppe Industrie. 
This was necessary, he held, in view of recent events. 
The agreement, he went on to say, dealt with indi- 
vidual industries, but did not include provisions 
relating to any particular industry. It had no 
operative effect by itself, but was intended as a guide 
to the negotiations between individual industries 
which were to follow. In his opinion, there was no 
conflict with the interests of American industry. 


The Late Sir Frederick Gebbie 


THE civil engineering profession has lost a dis- 
tinguished member by the death, on Monday last, at 
his home, ‘‘ The Orchard,’’ Buckland, Bletchworth, 
Surrey, of Sir Frederick St. John Gebbie, C.1.E., 
who was a leading adviser for the scheme for the con- 
struction of the Lloyd Barrage at Sukkur, India. He 
was born at Buenos Aires in August, 1871, and 
received his education at Edinburgh Collegiate 
School, Edinburgh University, and the Royal 
Indian Engineering College at Coopers Hill, London. 
In 1893 he joined the Public Works Department of 
the Bombay Presidency and became superintending 
engineer in 1911 and secretary of the Bombay Public 
Works Department in 1916. During his years in 
the Sind he became an enthusiastic supporter of the 
Sukkur Barrage proposal, which was completed 
in later years, when he had been transferred to higher 
duties. In 1920 Sir Frederick was appointed Chair- 
man of the Nile Projects Commission, which inquired 
into a dispute over Nile irrigation. The following 
year he was appointed Inspector of Irrigation to the 
Government of India, a position which he filled 
until 1923, when the post was abolished in the 
interests of economy. In 1923 he became Consulting 
Engineer to the Government of India, a position 
which he continued to hold with distinction until 1926, 
when he retired and received the honour of knight- 
hood. He was a good engineer and keen adminis- 
trator and a fine sportsman. His death will be 
regretted by his associates and colleagues, both in this 
country and in India, which he served so well. 


The Navy Estimates 


WHEN introducing the Navy Estimates on Thurs- 
day, March 16th, Mr. Geoffrey Shakespeare, Parlia- 
mentary and Financial Secretary to the Admiralty, 
said that the Estimate for last year made provision 
for £126,000,000, a record in peace time, but this 
year’s provision for £149,000,000 piled record on 
record. Of that sum no less than £61,000,000 was 
in respect of shipbuilding and engineering work on 
vessels of the new construction programmes of 1939 
and previous years and the repair of the existing 
fleet. During the current financial year forty-three 
warships had been added to the Navy, and during 
1939 another sixty should have joined the fieet. In 
a few months we should have in commission ten 
cruisers of the “‘ Southampton ” class, of which very 
good reports had been received as to their sea- 
keeping and fighting qualities. Equally satisfactory 
were the reports on the fast and heavily armed 
destroyers of the “ Tribal” class. By the end of 
1943 our capital ship strength would be twenty-one. 
Many ships had been reconstructed, re-armed, and 
boilers and machinery renewed. The “ Valiant,” of 
the ‘“‘ Queen Elizabeth ” class, and the battle cruiser 
** Renown ” would complete their reconstruction this 
year and would greatly fortify our capital ship 
strength. The 1939 programme also included four 
trade protection cruisers of the “Fiji” type and a 
new large aircraft carrier. The need for smaller 
vessels had been met by the inclusion of two flotillas 
of destroyers and twenty escort vessels of a new type. 
Excluding minor vessels of war, the annual tonnage 
output to be completed in 1940 and 1941 would 
exceed by nearly 30 per cent. the annual tonnage 
completed in 1912-1914. We should complete 
220,000 tons a year on the average in 1940 and 1941, 
as compared with an average of 170,000 tons a year 
in those pre-war years. Tonnage was, however, not 
all, and there had been an all-round increase in pro- 
ductive effort. The armament capacity of the 
country had been immeasurably increased, not alone 
in heavy and light armaments, but in fire control 
gear, armour, and munitions of war. Although our 
expenditure on naval armament had been heavy, it 
had led to a state of preparedness and enlargement of 
actual capacity such as did not exist in 1914. The 
Vote was agreed to on Monday, March 20th. 





364 


THE ENGINEER 





Maron 24, 1989 








Workmen’s Compensation 


Str ARNOLD WILSON, M.P. 


By 


HE Royal Commission on Workmen’s Com- 
4 pensation, foreshadowed last July by the 
Prime Minister, has at long last commenced to sit. 
It consists of a Chairman and fifteen members— 
the largest and most unwieldy body of its kind 
appointed for very many years. The Chairman is 
Sir Hector Hetherington, Vice-Chancellor of Glas- 
gow University, a very busy man; medicine, the 
bench, and the bar are suitably represented. Three 
members have been appointed in consultation with 
employers’ organisations, and three in agreement 
with trade unions, thus introducing, into what should 
be a judicial body, a definitely partisan element. 

The terms of reference are very wide ; the whole 
British system of workmen’s compensation and 
employers’ liability will come under review, includ- 
ing the defence of ‘‘ common employment,”’ which, 
though repeatedly undermined by a series of 
common-sense, as opposed to purely legalistic, 
decisions of the House of Lords, still remains, in 
the words of a great judge, “an excrescence on 
the common law.” 


THE CASE 


Workmen’s compensation represents the 
statutory right of a workman to claim compensa- 
tion for injuries received in the course of his 
employment, and of his dependants to claim com- 
pensation in the event of his death by an industrial 
accident. The amounts that can be so claimed are 
strictly limited by Statute, and have remained 
unaltered since 1923. In the case of death the 
lump sum payable is limited to three years’ earn- 
ings or £300, whichever is the larger, but in no case 
over £300. This sum is payable only if he leaves 
any dependants wholly dependent upon his 
earnings. If, however, he leaves a widow or other 
member of his family (not being a child under 
fifteen) and, in addition, one or more young children 
so dependent, an additional sum, which may reach, 
but not exceed, £600, is awarded. For the purposes 
of the Act (of 1925) a “workman” means any 
person employed, whether by way of manual 
labour or otherwise, including clerical work. All 
manual labourers are included, whatever their 
earnings, but clerical or other non-manual workers 
earning over £350 a year are excluded. 

The amount of compensation payable at death 
thus bears little or no relation to earnings in any 
but the lowest grades. The family of a skilled 
workman, a foreman, or a young engineer, drawing 
up to £6 10s. a week, receive no more liberal treat- 
ment in the event of his death than that of a 
labourer with, say, three children, and the statutory 
allowances stop at fifteen, though the children may 
have been destined for a secondary education such 
as their father received. ) 

Compensation payable in the event of total dis- 
ablement, whether by injury or one of the scheduled 
industrial diseases, is based in the first instance on 
wages, viz., half “ average weekly earnings during 
the previous 12 months,” with a maximum of 
thirty shillings a week, subject to small additions 
in the lowest wage group (viz., under twenty-five 
shillings a week). 

Here again the skilled and relatively highly paid 
man is at a very great disadvantage. He has been 
accustomed to earn from £4 to £7 a week. He has 
adjusted his way of living, his rent, and perhaps his 
insurance policies to his normal wage. An accident 
—and he is reduced to thirty shillings forthwith. 
Or he may have been on short time during part of 
the year, or on piecework at a job which brought in 
less than usual. His ‘“‘ average weekly earnings ” 
will reflect the fact and his weekly compensation 
payments may be only one-third of what he had 
received for the previous six months and looked 
forward to receiving in the future. 

As things stand now, when the time comes for 
the settlement of his case, the lump sum payment 
which the workman is bound to accept will be 
correspondingly smaller than it would have been 
had he been on full pay for a year. The same is 
true of statutory payments in respect of partial 
incapacity which are laid down as one-half of the 
difference between his previous average weekly 
earnings and the average amount he is earning or 
able to earn in some “ suitable ” employment after 
the accident. 

Such being the present state of the law, it is not 
surprising that almost every year since 1923, when 
the last principal Act was passed (that of 1925 
is a consolidating measure), the Labour Party 





have promoted Bills to amend and modify it. 
Justice and common sense alike require that com- 
pensation should be a proportion of normal 
weekly earnings of a man on similar work in the 
same locality on full time. 

Parliament is always extremely slow to remedy) 
grievances which require a change in Statute law 
unless very large numbers of persons (and votes) 
are involved. For the first ten years the Bills 
promoted by the T.U.C. were rejected on the ground 
either that the changes proposed were ill-considered 
—a tenable view—or that it was too soon to reopen 
the matter. In 1934 Departmental Committees 
were appointed to consider what changes were 
needed ; in July, 1938, a Royal Commission was 
promised to consider, among other things, their 
Reports. In February, 1939, it began to sit; it 
is unlikely to make a final report before 1941, 
though there is a possibility of an interim report 
dealing with the most urgent questions. 

The magnitude of the problem may be gathered 
from the fact that the Workmen’s Compensation 
Acts cover 15 million or more persons. Statistics 
relating to injuries are available only in respect of 
half this number, viz., about 8,000,000 persons 
employed in shipping, factories, docks, mines, 
quarries, constructional work, and railways. Of 
these, during 1937, the last year for which figures 
are available, about 2350 were killed and nearly 
470,000 injured (apart from death and disable- 
ment by industrial diseases, e.g., miners’ nystagmus, 
silicosis, lead and chrome poisoning, dermatitis, 
anthrax, &c.). No injury lasting less than four 
days is eligible for compensation, so the figures 
given above are an under-statement of the losses 
caused by industrial injuries. Accidents, both 
fatal and non-fatal, have tended of recent years to 
increase both absolutely and relatively per 
thousand persons employed; fatal cases to-day 
are about 4 per 10,000 persons employed ; non- 
fatal cases, also in the above groups, are about 
580 per 10,000. The corresponding figures for 
men only are much higher. 

This tendency is surprising, for measures of 
accident prevention, of which the most recent 
example is the Factory Act, 1937, have imposed 
most stringent obligations upon employers, with 
results that are reflected in far lower figures for 
fatal and incapacitating injuries in the last decade 
as compared with 1890-1900 or 1900-1914. But 
progress in making machines foolproof, and in 
measures to prevent industrial disease, is offset 
by the development of new machines, new pro- 
cesses, new solvents, creating fresh risks, the nature 
of which can seldom be effectively anticipated. It 
was years before the danger of abrasives in soap 
powders to girls engaged in packing them and to 
men in grinding them was recognised ; even now 
the fell disease of silicosis is not fully understood ; 
it is only one of several forms of industrial febrosis 
of the lungs. 

THE Cost 

The next question to be considered is the cost to 
industry of workmen’s compensation. This is 
put at about £13 millions a year, disbursed by 
employers in the form of premiums to mutual 
indemnity associations or to insurance companies, 
excluding the actual amounts paid by uninsured 
employers. These vary from great railway and 
other companies, with their own carefully elabo- 
rated systems, to persons employing a single man 
or woman who are quite unable to pay compensa- 
tion in the case of serious injury or death. Of this 
sum of £13 millions not more than half reaches the 
injured person as net cash. The overhead charges 
of insurance companies for this type of work, 
including their medical and legal expenses, average 
424 per cent. of mutual indemnity associations 
probably 30 per cent. The injured man has to 
pay his own medical and often his own legal 
expenses. If he is a trade unionist he may get his 
legal interests looked after, in the event of litiga- 
tion, but only one workman in three is a trade 
unionist, and not all trade unions can afford to 
incur heavy legal costs, and in no industrial country 
are legal costs so high as in Britain. 

Medical care he cannot get except so far as it is 
obtainable from his panel doctor ; he is not entitled 
to any. special treatment, such as X-ray therapy 
or massage or any appliance, such as a glass eye 
or a wooden leg, crutches or a wheeled chair. 
These must be paid for out of compensation money. 

The position here disclosed is clearly a blot on our 





social services, and we may safely assume that the 
Royal Commission will seek to bring National 
Health Insurance into much closer relation than 
at present to workmen’s compensation. 


THe EmMPLoYErs’ Position 


We have briefly set out above the existing 
position of workmen’s compensation—an impor- 
tant branch of the law of master and servant—so 
far as concerns the workman’s right to compensa- 
tion, the number of injuries, and the cash cost of 
compensation on the assumption that he gets it, 
as in most cases he does, without serious difficulty. 
In a minority of cases, however, the injured work- 
man finds himself confronted with a series of 
obstacles. His employer may be uninsured; a 
claim against him would not produce more than 
enough to pay the bare cost of County Court pro- 
ceedings. He may be a window cleaning con- 
tractor, employing three or four assistants, or a 
smallholder, or the owner of two lorries on hire 
purchase, uncovered against employers’ liability. 
Such cases are sufficiently common to make the 
case for compulsory insurance unanswerable. 
But if the employer is required by law to insure, 
should not he be protected against excessive rates 
charged merely in order to discourage particular 
types of business. Should not a State insurance 
office be set up for this class of insurance, such as 
exists in most leading industrial countries ? 


LIABILITY FOR ACCIDENTS 

The second obstacle is more serious. Though 
reported cases under the Workmen’s Compensa- 
tion Acts run to 20,000 or more pages, and cover at 
first sight almost every possible contingency, 
doubt often exists, or is alleged to exist, as to 
whether a particular injury or disease is within the 
scope of the Act. The workman’s legal advisers 
must find out whom to sue—the contractor, or 
the sub-contractor, or the actual owner of the 
building, for example, according to the circum- 
stances of the accident may be responsible. If the 
injury is serious, and proceedings are delayed, he 
may sue one, and be told by the Court that he 
should have sued the other, only to find that, if a 
local authority is the defendant, his case is time 
barred. Endless disputes are possible as to 
“added risk,” “common employment,” or upon 
the application of the words “ arising out of and 
in the course of ” employment. A man is struck 
by lightning while at work, who, had he not been 
at work, would have taken shelter. A man is 
injured whilst going on his motor cycle or cycle 
from the depét to a job on a road. He has used 
this means of conveyance in order to get there 
quicker, in his employer’s interest, but without 
special instructions. Is this not “added risk”? In 
each case Courts have decided against the workman. 

Insurance offices interpret the law very strictly. 
Local authorities, on the advice of their indemnity 
association or insurance company, often take 
advantage of every technicality which ingenuity 
can suggest to restrict their liabilities. The law 
is very strictly administered ; there is no element 
of elasticity, except in the highest Courts, which 
are not easy to reach. The injured man may be 
told, rightly or wrongly, that his legal position is 
doubtful and he may be advised to accept a lesser 
sum than the Act provides, by way of “ composition.” 

There may be doubt as to whether he should 
claim on his employer for workmen’s compensa- 
tion or sue a third party for damages—e.g., in a 
road accident. Both parties may be insured with 
the same insurance company, in which case the 
man may be pressed to accept a weekly payment 
under the Workmen’s Compensation Act, thus 
depriving himself of the right to sue for damages, 
which might amount to a far larger sum. 

It is well to speak frankly on the subject. Indi- 
vidual employers are in general anxious to treat 
injured workmen generously and to deal liberally 
with the dependants of persons killed in the course 
of their employment. When they carry their own 
insurance they can and do deal with claims per- 
sonally, and disputes are very rare. When, how- 
ever, they are insured with a mutual indemnity 
association or an insurance company they are no 
longer free to exercise a generous discretion. They 
are required to allow the association or company 
to initiate proceedings in Court in their name, and 
cases are contested in order to establish, against the 
workman, a principle which the individual 
employer would not have questioned. The rela- 
tionships which should exist between master and 
man are obscured and sometimes embittered. 


INSURANCE AND INDEMNITY 


The proportion of employers who are respec- 
tively insured with mutual indemnity associations 
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or with imsurance companies, or are uninsured, 
varies greatly in the different groups of industries, 
as the following table shows :— 














Percentage of compensation paid 
by or on behalf of 
Mutual Insurance 
indemnity | companies.) Uninsured. 
associations. 
: 
yn ee ee 47-3 } 45:0 | 7-69 
Railways... -.., --. s+ 0-0 0-1 99-9 
Docks Re es 47-8 | 20-1 32-1 
Mines yas 81-8 5-4 12-8 
eee 28-6 |} 659°5 11-9 
Constructional work 30°2 } 4741 22-7 
Shipping ... as 87-7 | 3-5 | 8-8 
u 





The sums paid in compensation in 1936 in the 
various groups were roughly as follows :— 
£ 


Factories 2,630,000 


Docks 290,000 
Mines 2,810,000 
Quarries ... eae ae 122,000 
Constructional work 171,000 
Railways ese 270,000 
Shipping 280,000 

£6,640,000 


as compared with £5,629,000 in 1932. 

The amounts paid per person employed for 
1936 are as follows (those for 1937 are not yet 
available) :— 


s. d. 


Factories 8 4 
Docks ... 57 0 
Mines ... 76 5 
Quarries ac ae aie 31 

Constructional work ... 14 9 
Railways “ 12 1 
Shipping 34. «0 
Average, per person employed ... 16 7 


The total cost for the seven industries for 1938 
is probably about £9 millions, of which nearly 
two-fifths went in overhead charges.* The pro- 
portion which this sum bears to wages cannot be 
stated with accuracy. In the case of mines it is 
about 2-8d. per ton of coal raised, or £2 10s. per £100 
paid in wages ; for factories it is probably about 5s. 
per £100. 

These figures are of great importance; they 
show how insignificant is the burden on industry 
as a whole of workmen’s compensation. Excluding 
mines, quarries, shipping, and docks, the average cost 
per person employed is only lls. 8d. per head 
per annum for the remaining groups. For all 
persons, including the seven million insured 
persons outside the seven big groups, but excluding 
mines, the average cost is probably less than 2d. 
per head per employed person per week. 

The ‘incidence of accidents is important. It 
is heaviest among juveniles and adolescents in 
their first months or year in industry; it is far 
greater in the case of men than women; it falls 
mainly upon the lowest paid workers. The Home 
Office statistics throw but little light upon the 
real distribution of accidents; tardily compiled, 
upon inadequate data provided for the most part 
at second hand as an act of grace by the accident 
offices, the published figures compare unfavourably 
with the data available in the principal industrial 
countries. 

The absence of reliable and comprehensive data 
has served to mask the sociological importance of 
industrial accidents. A mining disaster attracts 
an amount of notice which, in the nature of things, 
is not accorded to the cumulatively much heavier 
toll of maimings and deaths in industry as a whole. 
Interest in medical rehabilitation of injured 
workmen has, in consequence, not been aroused. 
Britain is one of the few industrial countries in 
which this is not a responsibility of a State or 
other insurance office. It has been found by 
experience that prompt orthopedic treatment of 
industrial injuries shortens, by at least half, the 
period of incapacity; even when a workman 
cannot, by reason of his injury, return to his 
former occupation, his earning capacity is not so 
much reduced as it would have been had he not 
undergone skilled orthopedic treatment. This 
question had been under exceedingly leisurely 
examination by a Departmental Committee of the 
Home Office for the past 24 years, a final report 
should soon be available for the consideration 
of the Royal Commission which, in its turn, will 
doubtless report during the next few years. Then 
it will be the turn of the Home Office to consider 
its report and to draft legislation for the con- 
sideration of Parliament. The resultant improve- 
ments of the existing arrangements should, with 
luck, be apparent within five or six years. Such 
is the paralysis which follows from the policy 





* In the case of insurance companies, 8-8 per cent. was spent 
in commissions, 24-2 per cent. in management, 5 per cent. in 
legal and medical charges, plus 2-2 per cent. for profits. 


(which has’ nothing to do with democracy) of 
appointing very large committees of very busy 
men to conduct investigations which could well 
be entrusted to one man, or, at the most, three 
men, with competent clerical assistance, chosen 
by the Government of the day in consultation 
with the Opposition. 

In the meantime, society as a whole suffers 
from the presence in its midst of men, victims of 
the industrial battlefield, whose wage-earning 
ability is lower than is sufficient to maintain 
them and their families, if any, in health, because 
they have never been trained for other occupa- 


tions. Public Assistance Committees have to 
supplement compensation payments to the tune 
of £1 million or so annually, apart from very large 
payments by the Unemployment Assistance Board. 
The employer (particularly in the heavy industries) 
is unjustly blamed for discarding, like broken 
tools, the victims of industrial accidents. We 
have set forth, very briefly, the main problems 
which confront the Royal Commission. At 
another time we propose to summarise the 
evidence tendered to the Royal Commission 
by the T.U.C. and Employers’ Federation respec- 





tively. 








A History of Rotary 


1850/13,340: Wimshurst.1— Wimshurst was 
another inventor interested in steam propulsion. 
He claims, indeed, to be the first shipbuilder to 
apply the screw to sailing vessels as an auxiliary 
propelling power in the “‘ Novelty.” In 1838 he 
fitted a propeller of his invention in the “ Archi- 
medes,” and her successful performance demon- 
strated the practicability of the screw for sea- 
going vessels. His rotary. engine was of straight- 
forward design (Fig. 67). It had three diametral 
blades and the cylinder was bored from three 
centres in an attempt to approximate its shape to 
the paths of the blade ends. Steam was admitted 
below the rotor with the object of acting against 
the weight of the excentric drum and thereby 
relieving the load on the bearings. The arrange- 
ment of the control valve A is interesting. Steam 
could be admitted through the port B into one 
of the chambers of the wheel and be allowed to 
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expand after a following blade had passed the 
inlet. Alternatively, by opening port C as well, an 
overload could be carried by admitting steam at D 
so that the full pressure acted on a greater area. 
An engine constructed to this plan for the Butterley 
Iron Company, and referred to as “ now in con- 
stant use there,’ had a cylinder diameter of 60in., 
a length of 40in., and a piston width of 12in. 
(presumably meaning the maximum projection of 
the blade out of the rotor). It was therefore of 
considerable size. A test of which figures are 
given serves merely to show how unreliable figures 
can be. Steam pressure “in the box ” was 20 Ib. 
per square inch and 13 ]b. per square inch at the 
piston. On the shaft there was mounted a 6ft. 
wheel encircled by a 5in. band. The latter was 
connected to a 5ft. lever “‘ with a 4in. fulcrum.” 
A weight of 672 Ib. being hung on the end of the 
lever, and the engine caused to run at 65 r.p.m., 
the horse-power works out at 376 B.H.P. Assum- 
ing, however, that no expansion of the steam was 
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utilised, and that the full 13 1b. per square inch 
acted on the exposed 12in. of blade from the rotor, 
the caleulated horse-power only reaches about 
193 H.P. The discrepancy is very probably 
accounted for by the presence of a condenser, but 
there is no mention of such a device in the account 
from which the figures are drawn. 

An engine of this kind was installed in the 
“ Henry Wimshurst,”’ a small steamer of 265 tons, 
135ft. long by 21ft. beam, with 4 depth of hold of 
124ft., and drawing about llft. of water. An 
account of a trial trip of this vessel is available. 
With the engine running at about 60 r.p.m. the 
distance from Blackwall to a point 2 miles west of 
the Nore light, about 39 miles, was covered in 
2 hours 50 min. During the passage the speed was 
recorded over the measured mile. The engine 
turning at 65 r.p.m., it was found to be 11-6 knots 
against tide and a strong wind. On the return 
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FIG. 67—WIMSHURST, 1850 


journey some six hours later a speed of only 
8-57 knots was recorded. The tide had, of course, 
turned. So also, it appears from the account, had 
the, wind ! 

1852/13,921: Maudslay.—In the machine 
patented by Joseph Maudslay, of Maudslay, Sons 
and Field. of Lambeth, the excentric was only 
slightly smaller in diameter than the cylinder 
and both rotated. A short radial blade pio- 
jecting inwardly from the outer cylinder moved 
in and out of a slot in the smaller. The spindle 
of the inner cylinder was used as the driving shaft. 
A similar machine is now supplied as a pump 
by Metropolitan-Vickers, Ltd. 

1853: Lemielle.*—About the middle of the 
nineteenth century, as was mentioned in article 
No. V, the defects of the method of ventilating 
mines by means of a furnace below the upcast 
shaft were becoming more generally realised, and in 
many collieries mechanical devices were adopted 
which were not only more efficient in that less fuel 














1 Mechanic’s Magazine, 1851, Vol. LV, page 281; Vol. LVII, 
page 256. 


2 “ Proc.,” I. Mech. E., 1858, page 64; 1869, pages 78, 133. 
The drawing Fig. 68 comes from the same source. 
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was burned to achieve the same effect, but also 
were incapable of producing disastrous explosions 
in fiery mines. One of the machines invented at 
that time which achieved considerable, but only 
temporary, success, particularly in France and 
Belgium, was the Lemielle ventilator. This device, 
an example of which installed at the Page Bank 
Colliery, South Brancepeth, Durham, is illustrated 
by the drawings Fig. 68, was first applied for the 
purpose in 1853, but did not become at all well 
known until 1855, when it was shown at the Paris 
Exhibition of that year. 

The device, it will be seen, consists of an excen- 
tric drum on a vertical axis driven around its own 
centre by a steam engine. To the periphery of the 
drum are hinged three vanes, which work in a 
circular chamber of masonry. They have their 
outer edges linked through slots in the excentric 
drum to a stationary axle concentric with the 
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Fic. 68—LEMIELLE, 


chamber so that those edges are held just clear of 
the wall. In the machine shown, which was a 
particularly large one, 23ft. diameter by 32ft. 
high, it was found necessary to relieve the bottom 
pivot of the great weight which it would otherwise 
have to bear by means of a turntable arrangement 
of wheels and rails. In smaller machines this addi- 
tional mechanism was not required. 

By 1858 no less than ninety mines in France and 
Belgium had been equipped with Lemielle 
machines. In a paper of that date, read before 
the Institution of Mechanical Engineers in Bir- 
mingham, it is stated that the loss in discharge of 
air had been found as a result of numerous trials 
not to exceed 10 to 20 per cent. of the theoretical 
volume of the apparatus. ‘‘In mines of great 
depth where the ventilation is difficult, a machine 
required to discharge 25,000 cubic feet of air per 
minute at 35 revolutions need not exceed 20 horse- 
power and for 75,000 cubic feet per minute at the 
same speed one of 50 H.P. would under ordinary 
circumstances be sufficient.”” The ventilators were 





able to work up to a vacuum of 44in. of water. In 
a trial by a French Government engineer of a 
ventilator 14ft. diameter by 7ft. deep with an 
engine of 15 H.P. at a colliery of the Anzin Mining 
Company, Dept. du Nord, the total course of air 
travel was 3 miles and the following figures were 
recorded :— 


Actual Theoretical 


R.p.m. W.G,, discharge, discharge, 
in. c.f.m. ¢.f.m. 
21 0-8 ... . 16,848 ... . 18,576 
37 - al Dies . 25,920 ... . 32,724 


But though so successful at first, the Lemielle 
ventilator was soon subjected to the competition 
of another device which proved simpler and more 
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FiG. 69—JONES AND SHIRREFF, 1856 

satisfactory for the purpose. Within ten years the 
fan developed to such an extent that it completely 
ousted the Lemielle and other positive acting 
devices. In another paper before the Institution 
of Mechanical Engineers in 1869 the faults of the 
Lemielle machine are recited and some figures are 
given relating to the Page Bank Colliery machine, 
illustrated in Fig. 68. “The difficulty of 
obtaining a sufficiently close contact of the vanes 
with the circumference of the chamber, the numer- 
ous joints, and the large slots necessary in the 
drum to allow for the working of the radius rods 
present sources of leakage in this construction of 
ventilator which it seems impracticable to over- 
come.... The extent of the leakage forms, indeed, 
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the serious defect of the Lemielle ventilator. .. . 
Although the Page Bank ventilator is most care- 
fully constructed . . . yet the re-entries of air in a 
special experiment when the resistances of the 
mine were reduced considerably below those of its 
ordinary working condition were shown to be as 
much as 29 per cent. of the theoretical quantity 
which ought to be discharged from the mine accord- 
ing to the calculated total displacement produced 
by the revolving vanes and this loss becomes 
increased to 43 per cent. when the ordinary resist- 
ances of the mine are encountered.” 

The Page Bank machine, being very large, ran 
at only 10 r.p.m. to deliver 60,000 cubic feet per 


minute at 2-65in. water gauge. At 16} r.p.m. it} 


discharged 97,000 cubic feet per minute against 











6:65in. water gauge. The slow speed no doubt 
accounts for the indifferent performance, since the 
leakage that occurs in machines of the kind is very 
nearly independent of speed and is therefore 
greater in proportion as the speed is reduced. 
1856/678 : John Jones and Alexander Shirreff.* 
—tThe main interest of this machine, in which three 
rather ‘wide blades—Fig. 69—project through 
slots in a drum, is the means adopted for forcing 
the blades to remain in contact with the cylinder. 
Each blade slides freely and radially in the drum 
and the three maintain in a central position a loose 
roller A, which thus forces them out into contact 
with the cylinder. To make up for the excentricity 
both ends of each blade are radiused. The loose 
roller is an ingenious, but not very satisfactory, 
device, as it provides no means of taking up wear. 
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It appears to have been the invention of Alexander 
Shirreff, as, some twelve months before the patent 
was taken out, Jones described in the Practical 
Mechanic's Journal a rotary which he claimed to 
have invented ‘some years ago” and which is 
without it. One of the blades was fixed to a con- 
centric shaft and the two others hinged to it. 
Otherwise the arrangement of the cylinder and 
excentric drum and the inlet and exhaust reversing 
valve was precisely the same. Jones’ design may 
have been given up either because it had already 
been covered by earlier inventors or because diffi- 
culty was encountered in packing the rotor slots 
on account of the rocking action of the blades. 

1857/465: Pascal4—One of the weaknesses 
of the “ crescent ” design is that mere line contact 
is depended upon to prevent leakage where the 
excentric and cylinder touch. In order to improve 
the seal at this point Pascal en/ployed a number of 
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short auxiliary sliding blades on the rotor, only 
long enough to touch the cylinder over a short arc. 
A single diametral blade was used (Fig. 70) 
as the propulsive member, and it was carried 
in the rotor between two rollers on each 
side to reduce friction. The drawing is correctly 
copied from the source, but does not indicate 
sufficient space for the necessary sliding action. 
A rather unusual arrangement was adopted for 
packing the ends of the rotor. Part C' was fixed 
to the rotor and turned with it, whilst part E, as 
shown in the drawing, was bolted to the stationary 
cylinder. Packing was inserted in the vee slot 





3 Practical Mechanic’s Journal, 1855/56, Vol. VIII, page 89. 
4 Tue Enornezr, Vol. IV, page 246. 
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between them and compressed by the gland G. 


been of this latter kind. The pump produced was of 


The main shaft was carried in each bearing by | the well-known type, having three blades projecting 


three rollers placed at 120 deg. in the bearing block. 


through an excentric rotor from a concentric axle. 


1857: Philip W. Mackenzie.,—As has been! But the actual design was a little abnormal, in that 
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FIG. 72—DEXTER, 1880 


noticed elsewhere, the question of the ventilation 
of mines was assuming prominence at about this 
time, and besides fans a number of rotary 
exhausters were coming into successful use in 
Europe. The same demand for ventilating 
machinery was to be found in America, and, accord- 
ing to an article in the Practical Mechanic's 
Journal, entitled ‘Mechanical Notes from 
America,” a certain Philip W. Mackenzie, of Jersey 
City, had invented a suitable rotary machine. It 
consisted of an excentric drum driving around 
three blades hinged to a central axle. According 
to the Journal’s correspondent, it “is now used 
by a considerable number of the most progressive 
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Fic. 73—PHILLIPS, 1885 
concerns, both in this vicinity and in distant 
quarters, and is, on several accounts, superior to 
any in common use.” The descriptive article is of 
very considerable length, but the impression left 
upon the mind of the reader is that the quoted 
sentence is more optimistic than the facts merited. 
1875: McFarland.A—As skill in manufacture 
improved the defects of rotary machines became 
less obvious, and towards the end of the century 
the production of rotaries was undertaken by 
firms which sometimes were created with the 
special purpose of putting them on the market. 
The McFarland Pump Company, Ltd., of Great 
Winchester Street Buildings, E.C., seems to have 





5 Practical Mechanic’s Journal, 1857, Vol. II, page 145. 





each of the blades, which 
were rather thick, was 
carried by a large ring 
encircling a concentric 
boss on one of the end 
covers—Fig. 71. Two 
types of machine were 
. supplied, suitable for low 
and high lifts respec- 
tively. They were dis- 
tinguished principally by 
the design of the slots 
through which the blades 
projected. For low lifts 
the slot had plain edges 
bevelled to allow for the 
rocking action of the 
blade. But for lifts of 
more than about 60ft., 
where the — sideways 
thrust became more 
serious, a half-round piece 
was inserted between the 
blade and the drum on 
that side of the slot which 
had to take the pressure, 
and the bearing area was 
thus increased. A 4in. 
machine supplied to the 
Wigan and Whiston 
Colliery Company ran 
at 120 r.p.m., and was 
capable of delivering 
195 g.p.m. against 150ft. 
head. The same pump 
was also manufactured 
by Owens and Co., of 
Whitefriars Street. On 
test a machine of their 
construction delivered 
135 g.p.m. against 99ft. 
head when running at 
133 r.p.m. The efficiency 
is given as 58 per cent., 
but as the power input 
figures are not given, the 
basis on which it was 
calculated is not known. 
1880/4957 : Dexter..—The engine designed by 
Mr. J. L. Dexter, of Maidenhead, was exhibited 
at the Naval and Sukmarine Exhibition of April, 
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1882. It had been at that time in production at 
least two years, and consequently it must be 
assumed that it achieved some success. It can be 
regarded either as a modified ‘“ crescent ’’ machine, 
or as a rotary piston engine. The casing (Fig.72) was 
cylindrical, but was flattened on one side so as to 
become almost heart-shaped. A movable block 
which could be set up in order to take up wear 
was mounted in the cylinder at the centre of the 
flattened section and bore against the rotor. 
The latter carried two sliding blades forced out- 
wards by cams fixed to each cylinder cover, 
the ends of the rotor being suitably recessed to 
take them. Flexible guides attached on each 
side of the movable block in the cylinder ensured 
that when wear was taken up the blades shoald 
be suitably guided. Those ends of the blades 
which bore against the cylinder walls were chilled 
white hard when cast. On a projection at each 
end of each blade there was a small sliding piece 
bearing against the cams on the cylinder covers. 
These two pieces were held in contact with the 
cams and forced the blade outwards through the 
medium of a flat spring stretching in a direction 
parallel to the axis right across the blade, and 
set up and held by screws in the head of the 
blade. The inner end of each slide was cast: with 
a deep notch and the two prongs so formed had 
a natural outward spring, so that the blades 
were kept tight in the rotor slots. This provision 
was presumably made to prevent leakage of the 
steam through the slots, but must have added 
very appreciably to the friction. Packing at the 
end of the rotor consisted of a ring fixed to the 
rotor and-running loosely in a groove in the cylinder 
cover. A second loose ring in the back of the 
cover could be forced forward by external screws, 
and packing material was pinched between the 
two rings. The engine had a reversing valve of 
simple semi-rotary form, and a cut-off valve was 
driven by an excentric. 

1885: James Frederick Phillips.*—Phillips 
reverted to the use of rollers instead of flat blades, 
an idea tried out unsuccessfully by Benjamin 
Beale forty years before. Instead of depending 
upon centrifugal force to hold the rollers out, 
Phillips placed a loose roller on an axis concentric 
with the cylinder between which and the cylinder 
the propulsive rollers were squeezed (Fig. 73). 
Only two of the latter rollers were used, and the 
guides in the rotor were faced with steel or case- 
hardened metal. The inventor proposed to use 
the device as a steam engine, pump, exhauster, 
or blower. 





(To be continued.) 
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VERAGE speed of movement both in respect 

of passenger and goods train services having 
been subjected to examination, it is possible to 
pass on to the volume of work accomplished as 
measured statistically by train miles. When the 
results for 1937 are contrasted with those applicable 
in 1923, it is possible to record an increase in the 
annual train mileage of about 10 per cent. in 
respect of the three larger railways, and an 
augmentation of over 40 per cent. with regard to the 
Southern. This great difference is accounted for 
on the last named by the policy of electrification, 
which, in the case of a railway gaining over 75 
per cent. of its total gross receipts from passenger 
train traffic, much of it in the London inner and 
outer suburban areas, in reality means the pro- 
vision of even-intervalled and frequent services 
in the off-peak periods. 

Train mileage is a measure of service offered 
and therefore gives an indication of the improve- 
ment in the country’s railway facilities; but it 
should be remembered that for many years the 
main objective in efficient railway management 
was to increase train and wagon load, thereby 
reducing train mileage. Frequency of service, 
now made essential by the needs of the trading 
community and the availability of alternative 
means of transport, stultifies efforts at heavier 
train and wagon loading. Lord Stamp, in his 
recent annual speech to the L.M.S. shareholders, 
drew attention to the fact that the number of 
consignments per 100 tons increased by over 27 
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per cent. between 1929 and 1938. This trend 
towards retail trade methods is not paralleled 
equally on foreign railways; it creates an acute 
problem for British railway managements and 
is a tribute to the reliability and frequency of 
British railway goods train services. 

The greater intensity of work expected from the 
modern steam locomotive is shown by the-number 
of locomotive hours per day obtained from the 
average locomotive in service, and the number of 
locomotive miles covered in that day, of course, 
after deduction of locomotives under or awaiting 
repair or in storage. The spread in the case of 
locomotive hours per day varied in 1937 between 
13-78 on the L.M.S.R., and 12-31- on the S.R., 
and the mileage between 120 on the S.R. and 
104-78 on the L.N.E.R.. Comparisons between 
individual railways should not be carried to extreme 
lengths because conditions vary, and the per- 
centage of goods working to total locomotive work- 
ing is a controlling factor ; how complex the inter- 
pretation of these figures is may be realised from 
the fact that the Southern’s average locomotive 
in service achieved the best figure of the four, 
owing to the comparatively small amount of goods 
train mileage. On the other hand, this figure was 
practically the same as that for 1923, but in the 
meanwhile much of the passenger working had 
been transferred to electric traction. Those 
unversed in railway statistical matters would 
hardly expect the S.R. to produce the best steam 
locomotive mileage figure per day. The L.M.S.R., 








® Engineering, Vol. XX, page 332. The drawing from the 
same source, 








7 Tue Enerinzer, Vol. L, page 218. 





8 Engineering, Vol. XX XIX, page 351. 
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which had the lowest figure of all in 1923, had 
managed to increase its daily mileage per locomo- 
tive from about 97-5 to almost 117-5 in fifteen 
years, thus throwing light on how large numbers 
of locomotives have been able to be dispensed 
with. 

Speed and performance is naturally affected 
by the degree of occupation of the track, and there 
is no really adequate statistical unit readily avail- 
able to measure this. Traffic carried, namely, 
net tons, per mile of first track is unsatisfactory 
in that it makes no allowance for passenger trains 
nor for the weight of the wagons in which the 
traffic is carried. On this basis the two northern 
lines in normal years yield a figure of about 
1,000,000 tons each annually, closely followed 
by the G.W.R. at approximately 900,000 tons ; 
the low density of S.R. goods traffic is shown up 
by a comparative figure of about 360,000. This 
statistical unit, however, takes no account of 
nultiple track mileage, and is therefore misleading ; 
but it is clear that, whether one takes first track 
alone or the mileage of ail tracks, one should include 
passenger train density as well, and this is only 
possible in the case of the published official figures 
in terms of train mileage. Including Sunday 
traffic, which is comparatively light under British 
conditions, the average number of trains per mile 
of first track per day for the four railways may 
be estimated at about fifty-eight, and on the basis 
of multiple track mileage as thirty-two per day. 
It is very doubtful if any foreign country, even 
Belgium, could show results approximating these 
figures and their effect on operating methods, 
safety, speed, and the problem of permanent 
way maintenance are too obvious to require 
stressing. 

The work accomplished by a goods locomotive 
is measured statistically by the net, i.e., revenue- 
earning, ton-miles per locomotive hour, and within 
this sphere the L.N.E.R. achieved a record figure 
of over 501 in 1937, far outdistancing the other 
railways and retaining more than the lead it held 
in 1923; although the G.W.R. comparative 
figure has also improved, the L.M.S.R. and the 
S.R. results in this respect have declined. Locomo- 
tive efficiency can be analysed in terms of avail- 
ability, first and maintenance costs, work done, 
reserve of power, &c., but one definite component 
of the complicated formula is fuel consumption. 
It may be said at once that the figures of coal 
consumption per locomotive mile, which have 
fallen in the case of each railway by about 2 Ib., 
offer no adequate index of the improvements 
which have been effected. As between companies 
they varied between 56 lb. per mile on the L.M.S. 
and L.N.E. to 44lb. on the G.W.R. and 43 lb. 
on the 8.R.; but they must be related to average 
weights of trains, average speeds and, of course, 
the classes of coal used. Since total steam locomo- 
tive miles for the four.railways in 1937 (dis- 
regarding steam railcars which are only a very 
minor item) amounted to nearly 550 million miles, 
the importance of a 2 lb. reduction per locomotive 
mile is no small economy in coal tonnage. With 
increased speeds lubricating oil consumption 
may naturally be expected to rise; measured 
on @ 100 miles run basis it has risen over the 
fifteen-year period slightly on the G.W.R. and 
rather more on the §8.R., which now has the 
highest figure; but the L.M.S. has effected an 
economy of ? pint per 100 locomotive miles and 
the L.N.E.R., which had a formidably high figure 
in 1923, has brought about a similar economy. 


RESULTS OF 1938 


It is to be hoped that the preceding outline has 
given an adequate view in correct perspective of the 
general trends in British railway history measured 
statistically during the fifteen years that elapsed 
between the grouping of 1923 and the close of 1937. 
The results for 1938 are now available as shown 
in the companies’ annual reports and from the 
valuable annual reviews of the chairmen at the 
annual meetings. Comparable statistics to those 
quoted earlier in this series of articles will not be 
available for analysis until the publication of the 
Ministry of Transport’s Annual Returns next 
summer. Thus comment at this time must of 
necessity be limited to the most important features 
of the railway results of 1938, and it is proposed to 
draw attention to certain outstanding features 
which are common to the reports of all the four 
railways. 

There is little need to stress the disastrous fall 
in traffic receipts from March, 1938, onwards and 
still continuing. They may be ascribed to the 
incidence of international uncertainty, heralded by 
the taking over of Austria by Germany and con- 





tinuing in the form of recurrent crises, either actual 
or feared, which also still continue. But inter- 
national instability cannot be separated from trade 
depression ; the two interlock, more particularly with 
regard to the British railways, with their intimate 
dependence on the export and import trades, not 
to speak of the dock ownerships. The effects of 
road competition in respect of goods traffic, 
particularly in the higher classes, has been brought 
to prominent notice recently ; the incidence on 
railway receipts is twofold, first through direct loss 
of traffic and, secondly, through the indirect loss 
of receipts owing to the railways’ necessity of 
quoting greatly reduced exceptional rates. Certain 
specific features of the reduced traffics of 1938 will 
be referred to later; the smaller the volume of 
total traffic to be carried the more violent becomes 
the competition to retain a share of it. 

It is satisfactory to record that, in spite of the 
grievous fall in receipts, in a year which forced 
the G.W.R. to break its proud record of nearly 
seventy years during which the dividend on its 
ordinary stock never fell below 3 per cent., the 
rigid requirements as to renewals were retained by 
all four railways. As Lord Horne expressed it, 
** we make an annual provision for the renewal of 
our rolling stock and although the actual expendi- 
ture was considerably reduced the amount charged 
against the accounts of the year was £55,000 in 
excess of the previous year.’’ The same orthodox 
procedure applied to permanent way, and the 
figures in respect thereof are shown hereunder. 


Length of Track Renewed 


1937. 1938. 
Miles. Miles. 
L.M.S.R. 634 659 
L.N.E.R. 292 346 
G.W.R. .. 261 248 
8.R...: 208 186 


Herein lies the strength of British railway finance ; 
but, with maintenance of way and works and of 
rolling stock accounting for about 21 per cent., for 
instance, on the L.M.S.R., of total traffic receipts 
and with wage rates and the level of fares and rates 
subject to the jurisdiction of outside tribunals, it 
may well be asked what scope is left to the present- 
day railway management to exercise control over 
the financial fortunes of a British railway system. 

Criticism is frequently made that railways are 
not managed like ordinary industrial enterprises, 
but the critics should remember that few other 
industries are tied so closely, and that a great 
railway system is a public service and has obliga- 
tions, not only to its shareholders, but also to the 
nation as a whole. The lack of understanding of 
the railway financial situation is well exemplified 
by the inaccurate statements made as lately as last 
February, for instance, in the public Press, that, 
‘unlike the other groups, the L.N.E. does not 
provide for renewals on a fixed annual basis.” 
Mr. Whitelaw, the late chairman, pointed out in 
his review of 1937 that his company had adopted 
in 1937 the practice of the other lines, and Sir 
Ronald Matthews, his successor, stated on March 
3rd, “on the question of complete renewals the 
company are still acting on the policy outlined by 
Mr. Whitelaw last year, and are applying the 
formula for an adequate charge against revenue 
similar to that adopted by the other three com- 
panies.” If financial experts skilled in the inter- 
pretation of companies’ annual reports tall into 
such errors, there must be many who unhappily 
find it difficult to see the full import of the railways’ 
annual statements and the crucial significance of 


the two key accounts covering civil and mechanical’ 


engineering maintenance, with their correlating 
statements in the statistical sections, together 
commonly known as Abstracts A and B. It is 
true that for a period of years the L.N.E.R., facing 
the onslaught of the depression, adopted a less 
stringent renewals policy, but the arrears have 
been practically overtaken with regard to rolling 
stock and are in course of being overtaken so far 
as the permanent way is concerned. 

One should remember that each railway is still 
suffering from the legacies left it by the various 
constituent pre-war companies ; for instance, the 
L.N.E.R. found itself saddled with thousands of 
obsolete six and four-wheeled passenger vehicles, 
the Great Eastern and the Great Northern being 
the main perpetrators in this case; even at the 
beginning of 1938 no less than 27 per cent. of its 
passenger-carrying vehicles were gas lighted, com- 
pared with 4 per cent. on the 8.R., 6 per cent. on 
the L.M.S.R., and 24 percent. on the G.W.R. 
Again, the old Great Eastern permanent way is 
still incapable of carrying “ Pacific’ type loco- 
motives in regular service, that line being originally 
built in the cheapest form costing considerably less 





per mile than, for example, the G.W.R.* Further 
north the old North-Eastern, wealthy as it was, 
relied on cinder ballast tor its main lines, and it is 
only within the last few years that the main line 
between York and Berwick has been completely 
furnished with stone or slag ballast throughout. 
Such legacies were not peculiar to the L.N.E.R. 
For the L.M.S.R. difficulties arose mainly from 
inadequate locomotive power ; hence the wholesale 
scrapping of comparatively modern designs, which 
policy not only sufficed to bring about much- 
needed standardisation, but also achieved reduced 
fuel consumption and much lower maintenance 
costs. Indeed, to-day there are few extant examples 
of the express passenger locomotive designs of the 
London and North-Western or the Lancashire and 
Yorkshire in service; of Glasgow and South- 
Western, Furness, or North Staffordshire loco- 
motives of all types only a very few survive. In 
contrast the L.N.E.R. was much better off, and the 
Great Eastern, even if it handed over obsolete 
carriages and a poor permanent way, left an 
excellent stud of locomotives, all the express 
locomotives built since 1900 still rendering excellent 
service, though in many cases extensively rebuilt. 
It required many years of work by the L.M.S. to 
bring the permanent way of its Midland and 
Northern (?.e., Scottish) Divisions up to the 
standard of the old L.N.W.R., but to-day the task 
is almost completed except for bridge recon- 
struction, which still limits the peregrinations of 
‘Royal Scots” and much more severely the 
Stanier * Pacifics.” 

The Great Western in its enlarged form was 
comparatively free of these legacies, but its 
Cambrian (now Central Wales) section and many 
lines in South Wales called for extensive rehabilita- 
tion. On the Southern there was a wealth of old 
passenger rolling stock, but on conversion to 
electric traction many of these bodies were mounted 
on new steel bogie underframes and, of course, 
converted to electric lighting. ‘This ingenious 
policy saved considerable expense at the time, but 
it will mean that a very large proportion of the 
inner suburban electric stock will fall due for 
renewal at an early date; on what basis the life 
of such stock should be assessed must provide a 
difficult accounting problem. Permanent way 
renewals have been very heavy on the Southern, 
a legacy of the past, but one likely to continue so 
for many years in view of the dense traffic and the 
heavy wear and tear due to multiple-unit trains, 
more particularly with the third rail system, which 
makes maintenance more difficult for the per- 
manent way gangs. 

A feature of the financial accounts for 1938 is 
the large-scale expenditure on capital account in 
respect of rolling stock ; for instance, in the case 
of the L.M.S.R. it was over £1,500,000, and no 
less than £1,700,000 for the L.N.E.R. These 
figures are in addition to the work carried out as 
renewals, and would seem to show that capital 
written out in earlier years on account of rolling 
stock retired and not then replaced has had to be 
replaced at a later date. 1t is open to doubt 
whether future years will record the expenditure 
of any similar sums under this head, and the 
L.N.E.R. estimate of future capital expenditure 
on rolling stock is mainly in respect of rolling stock 
to be provided in connection with the two large 
programmes being carried out under the Railways 
(Agreement) Act, 1935, and the London Passenger 
Transport (Agreement) Act, 1935. The former 
applies to improvements outside the London area, 
and the latter to improvements within that area 
in connection with the London Passenger Transport 
Board. In both cases conversion to electric 
traction necessitates the provision of suitable 
rolling stock not now in existence. Almost the 
whole of the projected capital expenditure of the 
L.N.E.R., namely, £5,250,000. in 1939 and 
£6,500,000 subsequently, may be said to be con- 
cerned with these two huge programmes planned 
in 1935 and now in the fourth year of achievement. 

Similar comment could be made, though on a 
somewhat smaller scale, in respect of the other 
railways ; as has become the rule of recent years, 
estimated capital expenditure by the S8.R. in 1939, 
to wit, £1,450,000, is almost wholly accounted for 
by electrification, additional electric rolling stock, 
and extensions at Southampton Docks. As is 
also usual, the G.W.R.’s roughly similar estimate 
of nearly £1,500,000 is more diverse in nature and 
geographically widely spread; Brentford, Ply- 
mouth, Banbury, and Newquay are specifically 
mentioned, and the start of a new hotel at Bir- 





* The capital per mile of the Eastern Counties was but one- 
third of the London and Birmingham or the London and Bristol 
(G.W.R.), both lines of closely similar length. 
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mingham, but the largest single item is the widen- 
ing from Acton to Denham, to be used for the 
L.P.T.B. tube trains. 


CONCLUSION 


Especial care has been taken in this review not 
to duplicate the information given by the railway 
chairmen in their respective speeches. In these 
times of stress and pressure few annoyances are 
greater than the re-reading of statistical or other- 
wise informative data, but the existing complex 
problem which faces the Transport Advisory 
Council is of material moment to the nation as a 
whole, and very particularly to the engineering 
profession and industry which forms so important 
a section of the instructed public. It is for the 
Transport Advisory Council to propound a 
solution, but it is for Parliament to enact the 
necessary legislation, and in a democratic country 
Parliament should act only in accordance with the 
public will. If the financial railway results of 1938 
re-occur in 1939 and in 1940 the railway situation 
will be crucial in Great Britain, as it is already in 
most foreign countries. 

Taking at random a few figures, one finds in the 
G.W.R. and L.N.E.R. reports the following 
(consignments under 2 tons excluded) :— 

T'onnage of Principal Class of Merchandise and Minerals Traffic 

Originating in the Company's System Carried by Goods Train 

in Tons 


G.W.R.: 1937. 1938. 
Gravel and sand 299,720 199,618 
Iron and steel blooms, 

billets, ingots, &c. ..- 1,281,087 $22,154 
Tron and steel, other descrip- 

tions pee >> ae). dee = ea SL tas” RTS 
SO ee saa cone Sala 876,481 
Road making and road re- 

pairing material ...... $10,563 721,757 
DO is vce tes ce SSR 685,313 
Round timber, including 

mini bee <oetcanees 1,407,597 986,497 
Vegetables ... 1,301,102... 991,847 


The last item alone is sufficient to show that road 


competition as well as trade recession must share 
the responsibility for the present situation. 

It is perhaps unfortunate that the strategy and 
tactics of the campaign known as the “Square 
Deal ” may in part have served to divert attention 
from the cause of its birth. Falling receipts, a 
constant and largely uncontrollable expenditure, 
recently rising automatically through a rise in 
prices, have begun to endanger the fundamental 
principles of orthodox British railway finance, 
namely, the accomplishment of due renewals 
annually. It is to be hoped that this review has 
served to show the remarkable record put up by 
the British railways since 1923, a record unap- 
proached by railways, even State-owned, in other 
countries, but unless due and legitimate aid be 
soon accorded in removing some of the outworn 
Victorian legislation, departure from such sound 
principles may have to be considered. Lord 
Horne, if one may quote him again, has given the 
warning clearly and in a form that cannot be mis- 
interpreted. He said: ‘‘ Unless our position 
improves we may be forced, on grounds of economy, 
to curtail facilities which have been greatly 
increased in recent years, and also to reduce further 
our stock of locomotives, carriages, and wagons, 
as we should not be justified in maintaining the 
present margin of additional vehicles which 
can only be used to advantage during peak periods, 
or in the event of a national emergency.” The last 
words are important, for railways are to-day a 
vital link in the system of defence. 

If it be true that Governments help those that 
help themselves, it is worth noting that even in 
1938 further progress was made in the reduction of 
locomotives under or awaiting repair, in 1937 they 
numbered about 1200, or 6-1 per cent. of total 
stock, probably a British and world record, but at 
the end of 1938 the number was only 1162, or 
6 per cent. Such an improvement under present 





conditions deserves recognition. 








L.C.C. Western 


Pumping Station 
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[ URING the past few months the building of the 

L.C.C. Western Pumping Station at Grosvenor 
Road, Pimlico, has been reconditioned by the 
London Stone Cleaning and Restoration Company, 
and with its new oil engine-driven and electrically 
driven’ pumping plant was ready to play its 
part in the celebration of the jubilee of the London 
County Council, which took place th's week. In 
an illustrated article which appeared in our issue 
of June 28th, 1935, we recorded the passing of the 





may be said to have more than quadrupled the 
capacity of the station. The duty of the new plant 
includes the pumping of the dry weather sewage 
flow from an area of close upon 4200 acres west of 
the station, and in times of storm dealing with 
storm water from an area of about 1200 acres west 
and a further 1000 acres east of the station, besides 
performing the duty of the King’s Scholars Pond 
Station, which has now been closed down. In 
general, the average static lift is about 15-7ft., 








Oi. ENGINE INSTALLATION AT THE 


four Watt beam engines which had served the 
station for over sixty years. The original engines, 
we may recall, comprised a group of four steam 
pumping engines, each having a designed output 
of 90 B.H.P., which, together with an auxiliary 
steam engine of 74 B.H.P., gave a total pumping 
output for the five pumps of about 243 tons 
per minute. In actual practice a somewhat less 





output was obtained, however, and the new plant, 
with its designed output of 800 tons per minute, 








which is required to maintain the gravitational 
flow in the northern low-level sewer. Provision is 
also made to pump storm water into the River 
Thames should it at any time be necessary. 

All that now remains of the old steam plant is the 
two plaques bearing the monogram of the Metro- 
politan Board of Works, which were originally 
attached to the framing of the old engines, and are 
now mounted on the engine-room walls above the 
new engines. Two of the old boilers have been 


retained as oil fuel tanks, and the tall chimney, 
of fluted brick design, is now utilised as a venti- 
lating shaft. 

The contract for the whole of the new pumping 
plant was entrusted to W. H. Allen, Sons and Co., 
Ltd., of Bedford. As will be seen from the accom- 
panying engravings and the longitudinal sections 
and plans reproduced in the accompanying drawing, 
the new plant comprises an arrangement of four 
oil engine-driven storm water pumps, two motor- 
driven dry weather flow pumps, and one oil engine- 
driven dry weather flow pump. Each of the four 
large pumps has a designed capacity of 180 
tons per hour, delivered against a total head of 
30ft., the designed running speed being 226 r.p.m. 
The engines are of the firm’s vertical “8.47” 
pattern operating on the four-stroke principle with 
airless injection, each having six cylinders with a 














WESTERN PUMPING STATION 


bore of 360 mm. and a stroke of 470 mm., having a 
designed output of 600 B.H.P. at 360 r.p.m. for a 
twelve-hour rating. The engine shaft is extended 
beyond the flywheel and is connected to the high- 
speed shaft of Power Plant Company’s bevel 
type reducing gear, which gives a pump speed of 
226 r.p.m. Between the engine and the gear- 
box there is an Allen “ Ambiflex ” coupling, 
giving flexibility in both a radial and an axial 
direction and thereby contributing to the smooth 
and quiet running of the gears. As will be inferred 
from the accompanying drawings and engraving, 
the pumps are placed some 40ft. below the centre 
of the engine crankshaft. The transmission 
shafting, which has a length of about 40ft., has a 
diameter of 6in., and is supported in journal 











bearings of the self-aligning roller pattern. Sepa- 











L.c.C. WESTERN PUMPING STATION 


rate thrust bearings of the Michell type are pro- 
vided in the pump and in the gear-box, the bearing 
in the gear-box being designed to take care of the 
static load of the shaft. On our visit to the station 
we were impressed by the quiet running of the 
transmission. 

The design of the pumps which was adopted was 
settled after the intermittent duty of the plant and 
the high capital charges as compared with the 
actual running costs were considered. It was 
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decided to adopt a medium-speed pump which fully 
maintained the high standard of efficiency and 
unchokeability associated with sewage pumping 
schemes. The final design adopted was a conical 
flow pump, allowing a comparatively high speed of 
rotation as compared with the ordinary centrifugal 
pump, while at the same time allowing a high 
degree of unchokeability, since the smallest section 
through the water way of the impeller was 120 
square inches for the large storm water pumps and 
20 equare inches for the smaller dry weather flow 
pumps. The pumps are of the single suction 
type with cast iron casings, in which large 
inspection covers are provided. The impeller 





shaft and the pump shaft. The suction inlet is 
54in. diameter and th» delivery outlet 42in. dia- 
meter. A renewable suction liner made of cast ironis 
fitted in each of the suction inlets, which are also 
furnished with a series of cutting blades made of 
“ Staybrite ’”’ steel, the object of which is to 
prevent the accumulation of any fibrous material 
on the edge of the impeller. The large storm water 
pumps have four-bladed impellers, and the smaller 
dry weather flow pumps are fitted with five-bladed 
impellers. 

The dry weather flow pumps are, as already 
mentioned. three in number, and each of them has a 
designed output of 26-5 tons per minute when 
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house and served to keep the station in operation 
while the new pumps were being installed. At a 
later date they were moved into the main engine- 
room to the positions indicated in the drawings. 
Under the normal dry weather flow conditions 
considerable fluctuations both in quantity and in 
head may arise, and it has been shown that the 
commutator motor drive offers the same running 
flexibility as that offered by the oil engine driven 
pump, with a good average power factor and 
efficiency. From the accompanying drawings it 
will be seen that the arrangement of the seven 
pumps and their connections with the suction and 
delivery mains in a comparatively restricted space 


Service Water Tank 


™ 
L 


a) | Si 


reetl 


Flexible Coupling “ZZ 


ee 180 TonfMin. Pump 

ity ppp pibl th /tttte 
MY yyy 
y ) 


Ah, 





“py hfe 
Yih fy pip hhy 
CYjfywyyyysgy 
Us 


YY ULL y ? 
MM LLL 






O.£. Drwen Air 
Compressor 
ri 





























Electrie-Driven Pump 
+4, 996-5 Ton/Min: 


YY, 





' 1 
oa et 


“Tue Ewouweer” 


LONGITUDINAL SECTION AND PLAN OF THE 


is of the overhung pattern and it is made of cast 
iron. It is overhung within the casing of the 
pump and is carried on a stiff steel shaft with a 
diameter of Jin. at the bearing and 8in. in the 
stuffing-box. The top half of the pump casing is 
furnished with a removable cover, through which 
the impeller, and its shaft, can be with- 
drawn for inspection. The pump shaft is sup- 


ported in two external bearings, which are carried 
by a bracket on the top of the pump casing. One 
of these bearings is a Michell journal bearing and 
the other a Michell combined thrust and journal 
bearing. The design is such that all hydraulic 
thrust is dealt with by the bearing, and a flexible 









coupling is interposed between the transmission 
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delivering against a total head of 30ft. The 
designed running speed in normal service is 
535 r.p.m. Two of the pumps are as shown, 
electrically driven by Allen variable-speed motois 
of the commutator type and the third unit is, as 
illustrated in one of our engravings, driven by a 
six-cylinder vertical oil engine of the “‘ 8.30 ” type 
which has a cylinder bore of 230 mm. and a stroke 
of 300 mm. The twelve-hour rating of the engine 
is 175 B.H.P. at 435 r-p.m. The general arrange- 
ment of the transmission gear for the oil engine- 
driven dry weather flow pump follows very closely 
that adopted for the storm water pumps already 
described. It is of interest to record that these 
small pumps were first installed in a temporary 
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WESTERN PUMPING STATION 


involved a somewhat icated pipe arrange- 
ment, especially when ore in sae that the 
maximum diameter of the pipe to be dealt with was 
well over 6ft. The excellent arrangement which 
was finally made is clearly shown in the plan and 
elevation drawings. Each of the oil engine-driven 
pumps has a pneumatically operated delivery 
sluice valve of the Blakeborough type, and some 
of these valves are illustrated herewith. The 
control valve which operates the air motor is con- 
veniently arranged on the engine starting platform 
so that when the engine has been started and run 
up to speed the delivery sluice valve can be 
quickly opened and the unit brought into service 
with a minimum of delay. Isolating valves are 
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also provided on each of the pumps, but since they 
are required less frequently hand-operated valves 
are used. 

Two other small pumps which we noted include 
an automatic motor-driven drainage pump, which 
is designed to come into action when seepage or 
drainage water in the basement reaches a certain 
level. For use in pits and culverts there is also a 
4in. motor-diiven portable pumping set. The pump 
is of the unchokéable type and is mounted so that 
it can be employed in either a vertical or horizontal 
position. 

Finally some reference may be made to the cool- 
ing water systems for the engines, fuel and lubri- 
cating oil supplies. As the large cooling pond 
which was used in connection with the original 
steam pumping sets was available, it was possible 





arranged at the front of each engine and is in full 
view of the engine attendant. 

The fuel oil from the two main storage tanks is 
lifted by the transfer pump to the daily service 
tanks which are placed above the engine platforms. 
These tanks are fitted with optical level indicators 
and an electrical alarm device which gives warning 
should the oil fall below a certain determined 
level. Special measures are taken to ensure 
supplies of clean oil to the fuel pumps and injectors 
and Zwicky gauze type strainers are included in 
the fuel supply system. 

There are special lubricating systems for the 
gear-boxes and the engines, the pumps for which 
are engine driven. The gear-box circuits are com- 
plete with Auto-Klean strainers, and on the engines 
there is a duplex strainer of the Zwicky pattern 








PNEUMATICALLY CONTROLLED DELIVERY VALVES 


to dispense with the use of special cooling towers 
or other forms of surface coolers. Four duplicate 
water circulating pumps are provided, three driven 
by a squirrel-cage motor, and the fourth by a 
single-cylinder Petter oil engine. The pumps are 
arranged so that one of them is used when one or 
two of the large sets are in operation and a larger 
pump when all sets are running under full-load 
conditions. There are two spare pumps, one 
electrically driven and the other motor driven. 
All these pumps are arranged in an annexe to the 
main engine-room, in which the two Lancashire 
boilers which serve as oil fuel tanks are housed 
with the fuel transfer pumps. 

The water from the pond is lifted by the pump 
into # large overhead tank, at one end of the engine- 
room, from which it flows by gravity through the 
engine cylinders, jackets, and lubricating oil 
coolers, and drains back into the cooling pond. 
This tank has a high-level indicator and an 
auxiliary connection to the town’s supply is made. 
Each engine has an open tundish on the discharge 
side of the circulating water system, which is 











covered with insulating material and are finished 
with planished steel lagging with plated bands. 
The whole plant is finished in dark green and with 
the well-arranged platforms to the engines and the 
pumps is a fine example of modern engineering 
practice. 

In conclusion, some particulars may be given 
of the performance of the new machinery. For 
the year ended March 3lst, 1938, 3113 million 
gallons was pumped by the electrically driven pumps 
and 6147 million gallons by the oil engine-driven 
pumps, the average static head for both classes 
of pumps being about 15-7ft. Similar duties have 
been accomplished in the current year, which will 
end next month. 

We would express our acknowledgment to Mr. T. 
Peirson Frank, M. Inst. C.E., Chief Engineer to 
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and an oil cooler. Arrangements are made for the 
hand priming of the lubricating systems referred 
to above and also the six-point sight-feed lubricator 
for the engine cylinders. Electrical alarms are 
fitted in each of the oil pressure systems of each 
of the engines, so that in the event of failure an 
audible and visible warning is given. The engines 
are started by compressed air, and in the large 
engines three starting valves are arranged, so that 
the engines will start easily in any crank position. 
As will be seen from the drawings, the starting 
receivers are four in number, each being 3ft. 
diameter with a height of 15ft. 9in. The starting 
air is stored at a pressure of 250 lb. per square inch 
and the receivers are kept charged by two Ham- 
worthy air compressors, one driven by a Lister oil 
engine and the other by an electric motor. 

Each of the engines has a separate exhaust 
system, the cast iron exhaust pipes terminating in 
a cast iron expansion chamber, the outlet from 
which is provided with a Burgess pattern silencer 
As will be noted from our engravings, the exhaust 
pipes from the engines themselves are neatly 
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the London County Council, and to Mr. R. 
Thomlinson, A.M.I. Mech. E., the Superintendent 
at the Western Pumping Station, for the facilities 
afforded us in the preparation of this article. 








Sixty Years Ago 
THe Brratx oF A PROCESS 


In our issue of March 2Ist, 1879, we stated that 
according to an authoritative announcement Bolckow 
Vaughan and Co. had discOvered or invented a 
means of removing phosphorus from Cleveland 
iron. The importance of such a discovery, we 
remarked, could not be overestimated. That the 
company believed firmly in the invention was shown 
by the fact that in cofinection with the working of 
the process it was efecting an additional eight 
blast-furnaces at its works. No details of the method 
had yet been made public, but it-was Known that 
the purification was effected in a Bessemer converter 
and that the material with which the converter was 
lined played an important paft in the process. The 
Lothian Bell method of effecting the same end was 
of a different kind. Great things were expected 
of it at the Erimus works, but for the time being 
development was held up by Mr. Bell’s absence, 
through indisposition, in Algiers.... The method 
being employed by Bolckow, Vaughan was that 
which had been evolved by the indefatigable labours 
of the two cousins, Thomas atid Gilchrist. 


Tue DeatH oF A RATTENER 


In the same issue our local correspondent reported 
the death of William Broadhead, the notorious 
secretary of the Sheffield saw grinders. Broadhead, 
our correspondent stated, had been concerned in 
all kinds of trade outrages, from rattening in its 
simplest form to downright murder. He was stated 
to have kept gunpowder in his house for the purpose 
of blowing up all who transgressed his decrees. 
Latterly he had suffered greatly from ill-health 
consequent upon the difficulty of earning a livelihood. 
At the last he had to eke out an existence by keeping 
a greengrocer’s shop and canvassing for an assurance 
society. 








Mr. J. E. Monteomrey.—At a general meeting, held on 
March 17th, the ¢orperate members of the Institution of 
Mechanical Engineers appointed Mr. J. E. Montgomrey, 
B.Se. (Eng.), M.I. Mech. E., as Secretary of the Institution, 
in succession to Brigadier-General Magnus Mowat, C.B.E., 
who has retired on account of ill-health. Mr. Montgomrey 
has been Assistant Secretary of the Institution since 1929. 
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Leipzig International Fair . 


No. III 


(Continued from page 344, March 17th) 


V ANY of the machinery exhibits, especially in| press we illustrate is manufactured in seven models, 


4m the press section, had a direct relation to the| with working pressures ranging from 500 to 2000 


plant which is being supplied by the leading German | metric tons. 


machine tool makers to the large motor car factory i 


at Fallersleben, near Hanover, which, together 


with a large and well-equipped training works at| Another large press specially designed for motor 
Brunswick, is being completed in connection with | car work was that shown by L. Schuler A.G.. of 


the manufacture of the K.d.F., or People’s Car. 


. SCHULER A.G. 





arranged one inside the other, so as to operate in 
the same way as a double-action mechanical wide 
frame drawing press. The presses are principally 
used by aircraft manufacturers and motor car bedy 
makers. The press we illustrate is of the double- 
sided pattern, and the building up of the frame 
follows the maker’s standard practice, a four-part 
construction being employed, and the parts 
secured by means of steel tie rods, which are 
shrunk-in hot. Both the drawing slide and the 
slide for the blank holder are actuated by a fully 
automatic hydraulic cam control system, so 
designed that each motion can be operated 
separately, should it be desired. Thus it is 
possible to use the drawing slide only or the blank 





MASCHINENFABRIK WEINGARTEN 


‘The outstanding exhibit on the stand of Maschin- 
enfabrik Weingarten, of Weingarten, Wurtem- 
burg, was the four-point crank-operated stamping 
and drawing press which we illustrate herewith. 
It was shown doing motor car body work, and is 
similar to larger presses which the firm has supplied 
to the Fallersleben factory. The table, columns, 
and head piece are made in cast iron, which is 
further secured by steel tie rods. A feature of the 
design is the large space for tools, which is even 
larger in the case of presses of the generally similar 
design, but with steel columns, instead of cast iron 
frames. The slide has large dimensioned guide 
surfaces, and it receives its movement from four 
short connecting-rods attached to two cranks 
housed in multiple bearings arranged in the head 
frame ot the press. Our illustration clearly shows 
the gear wheels and their casings, and the driving 
unit on the head of the press. _ It comprises a driving 
motor which, by means of V belts, is coupled to a 
heavy shaft on which a fly-wheel, with a coupling 
and brake, is mounted. The shaft has a steel pinion 
with herring-bone teeth, which meshes with the 
larger wheel. The driving wheels have straight 
milled teeth. 

For operating the slide there is a friction coupling, 
and a band brake, which are actuated by a 














press-button pneumatic system. For raising and 
lowering the slide a special motor is provided. 
Other attachments include a special slipping crank 
device for constant velocity drawing, and the pre- 


SiDE-SEAM SOLDERING MACHINE—-SCHULER 


vention of the overloading of the slide. Cushioning | G6ppingen. As will be seen from the accompany- | holder slide only, and, as our engraving shows, it 
devices, either of the pneumatic or the hydro- | ing engraving, it is of the hydraulic pattern with | is possible to bed in tools on this type of press. 





pneumatic type, can be supplied. The type of |a double action. 


There are two slides which are 


The blank holder is operated by four pistons 











FOUR-POINT STAMPING AND DRAWING PRESS—WEINGARTEN 











aha 











DOoUBLE-ACTING HYDRAULIC DRAWING PRESS—SCHULER 
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which are arranged so that equal pressure is 
obtained on all sides. The pressure on each piston 
is infinitely variable, and can be regulated by the 
pressure regulators provided. This is useful when 
working flat components as the blank holder pres- 
sure can be set independently of the drawing pres- 
sure. The speed of drawing is also capable of regula- 
tion, an important provision when dealing with 
light metal alloys. The drawing operation can 
also be interrupted in any position of the slide. 

The press is driven by a hydraulic unit, which is 
furnished with a high-pressure and a low-pressure 
accumulator of the pre-filling type. By this means 
the actual operation can be performed as quickly as 





operation on the stand of the Gesellschaft fiir 
Elektrische Unternehmungen Actiengesellschaft 
Loewe-Fabriken, of Huttenstrasse 17-20, Berlin, 
N.W. This high-speed lathe, which is designed 
to take full advantage of the use of cemented 
carbide-tipped tools, has a spindle height of 
225 mm., and can be constructed with a distance 
between centres of 760 mm., 1160 mm., or 
1760 mm. The highest spindle speed is 1120 
r.p.m., and the lowest screw-cutting speed 
about 16 r.p.m. The general framing is strongly 
built. The swarf tray can be drawn out for 


emptying, and below it there is a roomy 
compartment for tools, 


a further space for 

















SLIDING, SURFACING AND SCREW - 


may be required, independently of the pump, so 
that while the accumulator is being charged 
sufficient time is allowed for the removal of the 
drawn blank and the insertion of a new blank. The 
press has a working pressure of 1000 tons, and was 
shown producing a pressing for the K.d.F. car. 
Other exhibits on the same stand included a 
single-action hydraulic drawing press; and an 
excentric press with the firm’s patented instan- 
taneous friction clutch, which was also shown on a 
steel shearing machine of the built-up plate pattern. 
High-speed presses and a notching machine were 
demonstrated, as well as the side-seam auto- 





CUTTING LATHE—LOEWE - GESFUREL 


change wheels being provided in the right-hand foot 
of the machine. The upper surfaces of the head- 
stock, the tailstock, and the feed gear-box have a 
felt on which tools and gauges can be conveniently 
laid. The bed itself is strongly ribbed and a new 
feature making for long life and accuracy is the use 
of hardened and ground guide surfaces for the slide 
rest and tailstock. 

The drive is from a 10 H.P. motor, which is 
accommodated in the left-hand foot of the 
lathe, with the switchgear. A V-belt drive is 
employed and the belt is kept taut by the weight of 
the motor. The speed of the motor is 1430 r.p.m. 








ELECTRICALLY -CONTROLLED MILLING MACHINE—LOEWE 


matic soldering machine we illustrate. In this 
machine the body blanks for the making of pre- 
serving cans are raised from the stack by air suction 
and are pushed into the rolling device by means 
of grippers. When rolled, they pass into a holding 
device and are conveyed on to the soldering man- 
drels. The solder is fed as a thin strip between the 
overlapped edges of the seam, and is melted by gas 
flames. Only five minutes is required to heat up 
the machine, which has an hourly output of 
2400 parts of 1-kilo. cans. The machine is quickly 
adapted for different body diameters and lengths. 


LOEWE-GESFUREL A.G.° 


A sliding, surfacing, and screw-cutting engine 
lathe of entirely new construction ‘was shown in 

















levers are arranged at the front of the casing. 

The apron. of the slide has a well-designed 
arrangement of controls for the sliding and screw- 
cutting motions, and the traverse of the slide rest. 
All gear wheels are enclosed and are hardened and 
ground, as are also the four-splined shafts. The 
pinion for the rack is mounted on a needle 
bearing, and all parts are well lubricated, the oil 
supply being maintained by a piston type pump. 
On the saddle there is a feed release device, 
which also releases the feed when turning 
or screw-cutting up to a shoulder. The stop 
arrangements are furnished with a micrometer 
screw and can be used in conjunction with end 
gauges. The lead screw nut works on a double 











LATHE SLIDE REesT—LOEWE 


excentric motion, and the drive for the screw is 
furnished with a safety shearing pin. Both the 
saddle and slide rest are strongly constructed, as 
is also the tailstock, which can be supplied with a 
live centre. A special fitting includes the suds 
pump and the arrangement for the supply of 
coolant. The following additional particulars 
may be given :—Largest diameter turned over 
bed, 460 mm.; largest diameter turned between 
the supports, 240 mm.; bore of spindle, 45 mm.; 














In the headstock there are two couplings of the 
laminated type, for right and left-hand motion, 
with interposed pressure springs, also a brake for 
the spindle. All gear wheels are hardened and 
tooth faces ground. The spindle itself is short, 
and it is hardened and ground, also lapped where 
it is supported in two adjustable bronze bearings. 
The axial pressure is taken by a special ball bear- 
ing. Lubrication for the spindle bearings and 
wheels is furnished by a gear pump. The spindle 
speeds are controlled by the levers shown at the 
front of the headstock. In the gear-box for the 
feeds are housed the gear wheels which are 
enclosed in a casing. The wheels and the 
four-splined shafts are hardened and ground, 
and the shafts run in ball bearings. The speed 





VERTICAL TURRET LATHE—HILLE - WERKE 


spindle speeds, twelve, from 16 to 710 r.p.m.: 
feeds longitudinally, thirty-six, varying from 
0-05 mm. to 0-9 mm. per revolution ; cross feeds, 
thirty-six, varying from 0-013 mm. to 0-224 mm. 
per revolution; weight of lathe, a little over 
2 tons. 

We also illustrate a Loewe patented electrically 
controlled milling machine, arranged for pendulum 
milling. With this method of operation, while one 
piece is being milled the second piece which has 
been previously machined is changed for a new 
blank. 

The process as at present developed embodies 
controlling devices for the milling machine 
making liberal use of electrical appliances on the 
Kléchner principle, by which the table feed, rapid 
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traverse and stopping the cutter revolution are 
automatically controlled by stops. A supple- 
mentary electrical device, adjustable through a 
drum switch, offers the possibility of using two 
methods of pendulum milling. No change in 
the direction of revolution of the cutter spindle 
is necessary when using face and end mill- 
ing cutters, but automatic reversal of the 
cutter revolution with cylindrical, and disc 
cutters is arranged. In our illustration we 
show the table carrying two jigs which are offset 
one to the other by the cutter distance. One jig 
has an adjustable wedge base in order to be able 
to compensate for different diameters of cutters. 
The principle employed in this case is to reverse 
automatically the direction of rotation of the 
cutter, in front of each piece of work, so that the 
cut always takes place against the travel of the 
table. There is also automatic stopping of the 
cutter after completing the cut during the rapid 
return of the table up to restarting for the next cut. 


Hicxe-WERKE A.G. 


We illustrate herewith a new type of vertical 
turret lathe built on the original Auerbach prin- 
ciple, which was shown by the Hille-Werke A.G., 
of Dresden, and is of interest to British engineers 
as offering a means whereby turret lathe methods 
of machining can be conveniently applied to the 
economical machining of one or more pieces of 
work required in the ordinary engineering worksh6p. 

In the D B 40 model, which is generally similar 
to the machine we illustrate, provision has been 
made for various chucking arrangements in order 
to suit different types of material and work. They 
include a lever-operated collet attachment, a self- 
closing bar chuck, and a multiple jaw self-centring 
chuck. The drive may be either from a counter- 
shaft or from a built-in motor, and a friction- 
operated back gear allows quick speed changes 
from turning to boring, to such operations as 
reaming, chasing, and threading. The spindle of 
the headstock, when a pole-changing motor of 
750/1500 r.p.m. is employed, gives a wide range of 
spindle speeds suitable either for iron or steel, 
brass or light alloys. The three speed ranges have 
top speeds of 840, 1200, and 1600 r.p.m., with 
lowest speeds of 67, 96, and 125 r.p.m., respectively. 
The power feed is tripped through adjustable 
stops, and a drop-worm arrangement, which can 
also be hand operated. The turret slide comprises 
a top and a bottom slide. The bottom slide moves 
longitudinally, and can be operated by a rack and 
pinion or by power feed, while the top slide serves 
for the transverse motion and is screw operated. 
The turret is mounted in three bearings, two of 
which carry the centre shaft, while the third holds 
the outer periphery and forms a housing which 
protects the bearings and the turret against the 
possible entry of dirt. All the tool holders are held 
in bushes, and their correct position is secured by 
means of set screws. A very simple single-lever 
indexing device is incorporated in the design, and 
a Copying device, which can be used for external or 
internal taper work, can be supplied. The tail- 
stock, as will be seen from our illustration, is 
mounted on a separate V-guide, and is of a special 
design, which permits of the operation of the turret 
tools close to the tailstock centre. The lathe we 
have described has a hollow spindle of 1}in. 
diameter, with a centre height of*7in. and a distance 
between centres of 5ft. 5in. The power required 
is 34 B.H.P., and the floor space taken up by the 
machine is about 6ft. 8in. in length with a breadth 
of approximately 4ft. 


Pre-WEE MASCHINEN UND APPARATEBAU- 


GESELLSCHAFT 


An extremely handy machine, designed for the 
precision rolling of threads, was displayed on the 
stand of the Pee-Wee Maschinen und Apparate- 
baugesellschaft, of Berlin-Halensee, Kurfursten- 
damm 70. As will be seen from our illustration, 
the principal feature of the machine is two hori- 
zontally disposed shafts carrying the thread rollers, 
which are brought togethe’ by hydraulic pressure, 
the work being supported on a rest between the 
rollers. Clean threads are turned out, even with 
fairly hard materials, and an examination of the 
thread profile in a Zeiss thread comparator showed 
a remarkably clean and accurate thread form. 
To illustrate the capacity of the machine, we may 
say that in the case of threads with a diameter of 
about 5 mm. and a length of thread of 60 mm., the 
output of the machine is rated at about 1000 pieces 
per hour, whilst the output of work with a diameter 
of 40 mm., is about 200 to 300 pieces per hour. 

The machine is about 1 m. square, and weighs 
850 kilos. It is equipped with a 3 H.P. motor, 


although the normal power required is about 
1 H.P. The drive from the motor to the gear-box 
is by three V-belts, and the motor is built-in 
and quite accessible. All roller bearings and 
guides are robustly constructed. The main shafts 
on which the thread rollers are mounted by 
bolts, run in three heavy roller type bearings, 
whilst the axial pressures are absorbed by two 
longitudinal bearings. Both the main shafts are 
worm driven, and the rear main shaft is arranged 
for slewing, whilst the front main shaft is mounted 
on a slide which can be adjusted to such an extent 
that pieces up to 70 mm. in diameter can be 
rolled. There is a built-in thread indicator, which 
shows the exact flank measurement of the thread 
being rolled. The machine is also equipped with an 
auxiliary electro-automatic releasing device, work- 
ing on a 12-volt circuit, which does away with the 














THREAD - ROLLING MACHINE—PEE - WEE 


necessity of the operator watching carefully the 
measuring device already referred to. By means 
of adjustable stops on the machine, a magnet in 
the control box is energised, which moves back the 
control lever of the machine instantaneously, inter- 
rupting the pressure between the thread rollers 
and allowing the work to be taken out with an 
accurately rolled thread. The machine is supplied 
with interchangeable thread rollers, with diameters 
ranging from 110 mm. to 140 mm., according to the 
desired diameter of thread required. The rollers 
are stated to be very durable, and suffice for the 
production of many thousands of threads. The 
machine is adapted for a wide range of work, and 
has a remarkably high output. 

(To be continued) 








A New Valve Works 


On Wednesday, March 15th, the new offices and 
works of the Saunders Valve Company, Ltd., and its 
subsidiary company, the Cwmbran Engineering Com- 


pany, Ltd., ‘were opened at Cwmbran, Newport, | P 


Mon. Since the company was formed in this country 
in 1933, the demand for its diaphragm and pocketless 
straight through passage valves has increased beyond 
the capacity of the Wolverhampton works. As there 
was no room for expansion at these works it was 
decided to take advantage of favourable terms and 
build and equip an entirely new factory in a “ dis- 
tressed area.” At present the new factory is pro- 
ducing the smaller sizes of valves but it is equi 

and laid down so that it will eventually be able to 
manufacture the complete range of standard valves 
in sizes up to 12in. in diameter. 

Some eight acres of ground, adjoining the Great 
Western Railway Company’s main line, have been 
acquired for the factory, which at present consists 
of a single-storey works, 440ft. long by 90ft. wide, 
and a two-storey office building. The works building 
is in two long bays, subdivided into the various 
process departments, and two somewhat higher bays 
at one end, which contain the foundry. Space has 
been left between the works and adjoining store sheds 
and the railway line for a siding which, it is expected, 
the G.W.R. Company will eventually build to expedite 
the handling of goods to and from the factory. 

The foundry, which, as stated above, is situated at 
one end of the works building, is laid down for the 
mass production of small parts with fine limits of 
accuracy in order to avoid heavy machining in later 
processes, Castings for the smallest sizes of valves 
and the smaller parts of the large valves are mass 
produced. Two core blowing machines are installed, 
one for the smaller cores which are dried in six 
cabinets, and the other for making the larger eores 
which are dried in two 6ft. square by 6ft. high ovens. 





+ Ernest Lefeaux, A.M.I.E.E., manager 





The drying cabinets and ovens are heated by hot air 
from the coke-fired stoves, The smaller moulds are 
made on a “Tabor” jolt, squeeze, and draw type 
moulding machine, and the larger on an Osborn roll- 
over jolt machine. The moulds are cored on benches 
adjoining the moulding machines and are laid out 
on a series of roller conveyors on the foundry floor. 
Metal is pdured when sufficient moulds have been 
prepared. The various irons used in making the 
ferrous valves are melted in a 1-ton rotary oil-fired 
furnace, and non-ferrous metals are melted in a coke- 
fired tilting furnace of just under 3 cwt. capacity. 
An annealing furnace has been installed for the 
malleable castings. Castings are knocked out in the 
foundry and fettling is done in an adjacent shop, 
which has a shot blast chamber and a tumbling 
barrel. Near the melting furnace in the foundry a 
boiler for supplying steam for shop heating and process 
work has been instalied. This boiler utilises the waste 
heat from the furnaces, which is supplemented by a 
Robot stoker equipment. : 

A large number of metal patterns are used in the 
foundry and the patternmaking shop is equipped with 
both metal and wood-working machines of the latest 
types. As mass production is the object of the works, 
a fine degree of accuracy is maintained in this depart- 
ment.’ This shop also serves as a tool room for making 
the various jigs and inspection gauges used in the 
works. 

The main body of the building is occupied by the 
valve machining and assembly department. This 
department is divided down the centre by storage 
racks and the two sections so formed are respectively 
engaged on the.production of small and large valves. 
The line method of production has been adopted and 
after the various machining and assembly operations 
have been completed the valves are given a hydraulic 
and a compressed air test before passing out to stock. 
In the small valve shop two interesting machines of 
special design have been installed to drill four holes 
in the top and thread both ends of the valve body 
in one operation. One of these machines drills and 
threads }in., }in., and lin. bodies, and the other lin. 
to 3in. valve bodies. The valves are clamped to the 
bed of the machine and whilst the taps are screwed 
into the two ends by heads on either side a drilling 
head carrying four drills comes forward from the rear. 

A considerable amount of compressed air is used in 
the works and two large Ingersoll-Rand air com- 
pressors, driven by a single electric motor, and a 
reservoir have been installed in one corner of the 
large valve machining shop. The rubber for the valve 
diaphragms is rolled and cut in a shop at one end of 
the building. After being cut, the discs are moulded 
to shape in a battery of steam-heated hydraulic 
presses set along one side of the shop. This depart- 
ment also contains a large vulcanising chamber for the 
lining of special ‘‘ rubber-lined ” valves. 

In order to keep a constant check on the material 
used in the manufacture of the valves and diaphragms 
a well-equipped laboratory is continually at work in 
one corner of the building. In addition to conduct- 
ing routine inspection, this laboratory is also employed 
in research to obtain the most suitable materials for 
valves required for unusual fluids. A small rubber 
plant has been included in the laboratory equipment 
for the purpose of conducting experiments on the 
various grades and mixtures. 

The whole of the works buildings is well heated 
and ventilated, and the natural and artificial light- 
ing is excellent. Wherever any heavy lifting is 
required, electric overhead travelling cranes have 
been installed. All the pipe lines for steam, air, and 
water, and the electric conduits, have been coloured 
according to the British Standard Specification, and 
laced high up along the walls where there is least 
likelihood of damage. 

The office building also contains the employees’ 
locker and changing rooms, a canteen, and a fully 
equipped first-aid room. 








Tue Late Mr. E. Lerzaux.—We regret to have to 
announce the death on March 20th, at Brighton, of Mr. 
the North 
Woolwich Works of W. T. Henley’s Telegraph Works 
Company, Ltd. Before entering Henley’s service in 
December, 1901, in the electrical department at North 
Woolwich Works, Mr. Lefeaux had served an apprentice- 
ship with the National Telephone Company. After about 
a year at the Woolwich works, Mr. Lefeaux went to 
Kirkealdy in connection with a cable-laying contract 
being carried out by Henley’s, and a little later joined the 
contract department staff, working first as assistant and 
later as engineer-in-charge of cable-laying contracts. 
He took complete charge of the laying of the cables for 
the Hull Corporation telephones, a contract which was 
completed with a fault in only one wire. In January, 
1907, he went to Henley’s Gravesend Works as assistant 
electrician, and was appointed chief electrician there 
early in 1908, becoming assistant works manager in 
March, 1914. Mr. Lefeaux, as a Territorial Officer, was 
called to the colours in July, 1914, and was demobilised 
in February, 1919, with the substantive rank of Captain. 
He returned to Gravesend Works as assistant works 
manager, and in July, 1919, was appointed assistant 
works manager at North Woolwich, being promoted to 
works manager in June, 1930, on the retirement of Mr. 
Henry Savage. During his long association with the 
electrical industry, Mr. Lefeaux served on many com- 
mittees, particularly those of the British Standards 
Institution and the British Plectrical and Allied Industries’ 
Research Association. 
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Rail and Road 


ELECTRIC VEHICLES.—The annual report of the Elec- 
trical Vehicle Association of Great Britain shows that 
during 1938 867 electrically propelled goods vehicles 
were registered in this country for the first time, making a 
total of 4156 in service. 


Society OF Motor MANUFACTURERS AND TRADERS.— 
At the first meeting of the 1939-40 Council of the Society 
of Motor Man urers and Traders, Ltd., Mr. W. E. 
Rootes was elected President of the Society in succession 
to the Right Hon. Lord Kenilworth. Dr. J. Albert 
Thomson, was re-elected as Deputy President; Mr. H. 
Shankland and Captain A. C. R. Waite were elected 
Vice-Presidents. Mr, F, I. Connolly was re-elected 
Honorary Treasurer for the fourth year in succession, 


New Brivce Over THE River IrcHEen at SouTHamp- 
tToN.—The Southampton Corporation is to rebuild the 
Northam Bridge an ps Pree over the River Itchen 
on the Southampton—Portsmouth road. The new bridge, 
which will cost about £146,600, will be built of reinforced 
concrete and have a width of 64ft. between parapets. 
It will accommodate dual 22ft. carriageways, separated 
by a central reservation, and two 8ft. wide footpaths. 
Work is to begin at once and will take about 24 years to 
complete. 

InpIAN Rattway Provects.—The Indian Budget 
for 1939-40 provides Rs. 73} lakhs towards the construc- 
tion of the Sind Right Bank Feeder Railways, which 
are expected to be completed next year. Money is also 
provided towards the construction of the Khadro-— 
Nawabshah line, but the Pithoro-Tando Mithakahn 
line is still under discussion with the Sind Government. 
Pending satisfactory conclusions of the consultations 
now in progress, a small sum is provided for beginning 
work on the Kashipur—Kalagarh project. 

Frencu Tran Coiuision.—Just before midnight on 
Tuesday, March 14th, the Paris~Toulouse express collided 
with a goods train near Chateauroux and eighteen people 
were killed and thirty injured. It is reported that the 
accident was caused by the goods train, which was bound 
for Paris, becoming derai as a result of running over 
un escaped cow from a siding in Chateauroux. One of 
two of the goods train’s trucks which were derailed was 
forced across the south-bound track, and although the 
signals were set against the express it was travelling too 
fast to pull up in time to prevent a collision. 

More “ CoroNATION ” Enorves ror L.M.S.—Twenty 
additional streamlined express passenger locomotives 
of the “ Coronation ” t are to be constructed by the 
London, Midland and ttish Railway Company under 
its 1939 renewal e. This p ame comprises 
ninety new locomotives and 271 locomotive boilers, all 
of which will be constructed in the company’s workshops. 
Apart from the streamlined ‘‘ Coronation ” engines, there 
will be thirty-five mixed traffic tender engines, fifteen 
heavy freight tender engines, and twenty passenger tank 
engines of the type used for fast suburban services. All 
the new engines are to be of standard designs. 


OIL-ENGINED TRAIN IN LONDON PassSENGER SERVICE.— 
Following recent experimental runs on the Oxford and 
Cambridge branches of the London, Midland and Scottish 
Railway, the streamlined three-car articulated train, 
described in THE ENGINEER of April Ist and April 8th, 
1938, began regular passenger service on Monday, March 
20th, between St. Pancras, Luton, Bedford, Kettering, 
Leicester, Nottingham, and intermediate stations. It 
takes the place of existing steam trains and provides 
London with its first regular oil-engined passenger train 
service. It covers a distance of 350 miles daily, and on 
one of its schedules, the 19-6 miles between Luton and 
Bedford, attains an average start-to-stop speed of 58-8 
miles an hour, ~ The train, which consists of three cars 
linked together on the articulated principle, weighs 
73 tons in full working order, and is driven by six 125 H.P. 
Leyland oil engines. 

Roaps PRoTEcTED FRoM Rippon DEVELOPMENT.— 
More than 70,000 miles of road in Great Britain are now 
protected from ted building development by 
the Restriction of Ribbon Development Act. © passing 
of this Act in 1935 had the immediate effect of bringing 
under the control of highway authorities all development 
along the 43,000 miles of classified roads. Since then, 
the Minister of Transport has approved resolutions, 
submitted by highway authorities, giving the ‘same 
protection to a further 29,000 miles of road. On all these 
roads no devi t may take e within 220ft. of 
the middle of the road without special consent. Another 
way in which roads and the lines of new roads are being 
protected under the Act is by the adoption of standard 
widths, which may from a minimum of 60ft. to a 
maximum of 160ft., with further additions where necessary 
for slopes of embankments or cuttings. The standard 
width is that to which the road will ultimately be widened 
or constructed. So far standard widths have been 
adopted and approved by the Minister for 1130 miles, 
and this mileage is now being rapidly increased. 

L.M.S. Improvements at NortHamptron.—In order 
to improve the terminal handling of freight traffic at 
Castle Goods Station, Northampton, the London, Midland 
and Scottish Railway Company is to carry out an important 
scheme of alterations ing about £25,000. The 
shed is to be extended at south end by about 45ft. 
so as to accommodate additional rail wagons and to provide 
improved cart berthing facilities. Inside the shed itself, 
two electrically operated conveyors will be installed ; 
inwards traffic will be discharged from rail wagons on to 
these conveyors, and sorted at the terminal point of each 
conveyor. Consignments will then be distributed by 
deck trollies, which are being provided under the modern- 
isation scheme. On the outside of the goods shed on 
each side, new covered decks-of an average length of 
about 100ft. will be provided for the storage of ‘“ wait 
order” traffic; other features of the scheme include 
installation of five electric capstans, six new electric 
cranes on the shed, and one replacement electric Goliath 
crane of 7} tons capacity in the yard ; also a new electric 
hoist, permanent way alterations in the goods yard, and 
additional and improved lighting in both shed and yard. 








Miscellanea 
SreEL Works DEVELOPMENT IN AMERIcA.——Reports 
received by the American Iron and Steel Institute from 
150 companies, representing over 90 per cent. of the 
capacity of the steel industry of the United States, show 
that about 126 million dollars will be spent this year for 
new construction and equipment. 


New Paper Mitts rn Inp14.—A new Indian company, 
Sirpur Paper Mills, Ltd., with a capital of Rs. 10 million, 
is to develop what will eventually be the largest paper 
mills in India. The mills will be near the Bellampalli 
coal mines and about 11 miles away large hills of good- 
quality lime are available. At first the mills will manu- 
facture between 5000 and 6000 tons of paper from bamboo 
pulp anpum. Equipment i will include 
electrolytic plants for the manufacture of most of the 
chemicals needed in the processes. 


Heat InsvutatinG Materiats.—The Joint Committee 
on Materials and their Testing is organising a discussion 
on the properties and testing of heat insulating materials, 
which will be held on November 23rd next in London, in 
conjunction with the Autumn Meeting of the Institution 
of Gas Engineers. The discussion will be divided into 
three sections, namely, high-temperature insulating 
material, low-temperature insulating material, and insu- 
lation of buildings and other applications. It is intended 
that the papers shall review the present position of research 
and current opinion, not only in Great Britain, but also on 
the Continent and in the United States of America. 


Carpe Town Etecrricrry Suppry.—The first new 
40,000-kW turbo-generator at the new Table Bay power 
station, which was put on load for the first time at the end 
of January, is now in operation and a second similar set 
is expected to be ready for running-up for the alter- 
nator to be dried, this month. A third unit will be com- 
pleted at the end of the year. It is intended that eventually 
the Table Bay station shall be operated as the base load 
station for the area between the Hottentot’s Holland 
Mountains and Cape Point, in which a supply is given by 
the Electricity Supply Commission and the Cape Town 
municipality. The Salt River station will then take the 
place at present filled by the old Dock Road station, 
which is scheduled to be serapped. + 


Parnts FOR INDICATING INCREASING TEMPERATURE.— 
On the stand of the 1.G. Farbenindustrie A.-G., at the 
Berlin Motor Show, a new colour temperature indicating 
compound and process was demonstrated. The process 
makes use of a range of powders, which, when coated on a 
surface, the approximate temperature of which it is 
desired +o ascertain, change colour, the colour formed 
depending upon the temperature. Twelve separate indi- 
cating materials are available, their tise enabling the 
ascertainment of temperatures from 30 deg.-to 440 deg. 
Cent. The indicating powders are applied, rubbed up 
with alcohol, so that the coating only requires a few 
moments to dry. The colour change, unlike the well- 
known one making use of copper mercury iodide, is 
thermally irreversible. 


TELEPHONE DEVELOPMENT.—In a speech at Scunthorpe, 
Sir Walter Womersley said that the telephone cable- 
laying programme now being carried out by the Post 
Office will cost £4 million. The new cables being laid 
include circuits between Newcastle and Carlisle; Salis- 
bury, Bristol, and Exeter; London and Hastings; Hull 
and Gainsborough ; Ipswich, Newmarket, and Norwich ; 
Inverness and Wick ; and Wick and Thurso. New cables 
were being laid in Northern Ireland from Belfast to 
Carric Larne, and Downpatrick. He said that 
during the next twelve months the Post Office was 
spending nearly £250,000 in the north-eastern region on 
the conversion of eighty of the smaller telephone exchanges 
to automatic operation, and the replacement of thirty 
small automatic exchanges by a larger and more modern 
type. 

Tue Dupprett Mepat.—The Council of the Physical 
Society has awarded the sixteenth Duddell Medal to Mr. 
Robert W. Paul. The medal is awarded to persons who 
have contributed to the advancement of knowledge by 
the invention or design of scientific instruments, or by the 
discovery of materials used in theirconstruction. Mr. 
Paul was a pioneer in the electrical measuring instrument 
and the cinematograph industries. He started on his 
own account as a maker of electrical instruments at 
44, Hatton Garden in 1891, and, with the coliaboration of 
many of the chief electrical engineers of the day, produced 
a series of instruments which found their way into the 
majority of the electrical laboratories of the world. 
In 1919 Mr. Paul’s business was incorporated with the 
Cambridge Scientific Instrument Company under the 
title of the Cambridge and Paul Instrument Company, 
iater changed to the Cambridge Instrument Company. 
His cinematograph projector was firat shown in operation 
at an entertainment at the Finsbury Technical College in 
February, 1896. His type of intermittent motion for 
feeding forward the film is still employed in the modern 
projector. 

DETERMINATION OF MoIsTURE In TruBER.—The Depart- 
ment of Scientific and Industrial Research has issued a 
second and revised edition of a pamphlet on the deter- 
mination of moisture in timber, Practically every physical 
property that timber possesses, the Bulletin states, varies 
with the amount of moisture that the wood contains. 
Strength, weight, machining qualities, shrinkage, and 
electrical resistance, as wellas immunity from fungus 
attack, are dependent upon moisture content. In air 
seasoning, moisture content tests indicate when the timber 
has reached the driest possible state ; and in kiln seasoning 
no quantity is more important, for the treatment is varied 
according to the moisture content of the stock. Moisture 
‘content is stated to provide the only sure way of telling 
when timber is correctly seasoned for any particular use. 
The Bulletin describes the usual method of finding 
moisture content from the initial weight of a sample of 
wood and its dry weight. A graph for working out the 
results, without resorting to tedious calculations, is pro- 
vided. Distillation methods for moisture content deter- 
mination and the precautions to be taken with resinous 
timbers are also dealt with. 





Air and Water 


Lonpon’s Sureprinc.—During the week ended March 
17th, 1011 vessels, representing 1,027,028 net register 
tons, used the Port of London. Of these, 494 vessels 
(793,815 net register tons) were to and from Empire and 
foreign ports, and 517 vessels (233,213 net register tons) 
were engaged in coastwise traffic. 


JAPANESE SHIPBUILDING PRroGRAMME.—A shipbuilding 
programme announced by the Japanese Ministry of 
Communications states that the country’s merchant 
fleet will be 7,500,000 tons by 1942. At the end of last 
year Japan had 1169 merchant ships of over 1000 tons. 
The fleet tonnage aggregated 4,941,000. 


A Soutn American PassencER Arr SERVICE.—It has 
been announced by Air France that passengers will be 
carried on its service across the South Atlantic to South 
America, which is to be opened this year. Five ** Lioré 
et Oliver 47” flying boats, with a cruising speed of 186 
miles an hour, will operate the new service. 

New Mororsuir ror Harwich AND FLUSHING SERVICE. 
—To-morrow (Saturday, March 25th) the second of the two 
new motorships for the Harwich and Flushing service of 
the Zeeland Steamship Company, Ltd., is to be launched 
at Flushing. The new ship is of about 4100 tons gross, and 
is propelled by two-stroke engines of 12,650 H.P., which 
will give her a speed of 23 knots. 

Proposep Onto River—-Lake Erte Canay.—A repor 
has been submitted to the United States Congress recom- 
mending the construction of a canal connecting the Ohio 
River to Lake Erie. The canal would be built through 
the Bever, Mahoning, and Grand River valleys, and would 
cost over 240 million dollars. It would have a minimum 
depth of 12ft. with a prevailing width of 250ft. 


AMERICAN EXPERIMENTAL Arm LineR CrasH.—When 
a new air liner, built by the Boeing Aircraft Company 
for flights in the stratosphere, was undergoing tests on 
Saturday, March 18th, it broke up in the air and its ten 
occupants were killed. The machine was designed to 
carry thirty-three persons at a speed of 300 m.p.h. at an 
altitude of 20,000ft. The passenger cabin was sealed 
and air pressure within it was maintained by super- 
chargers. Eight similar machines are in course of 
construction. 

Coat-FirrED Tramp Suips.—tIn the course of a recent 
speech at Glasgow, Mr. A. M’Kinstry, managing director 
of Babcock and Wilcox, Ltd., said that on commercial 
grounds a good case could be made out for many merchant 
ships using oil fuel for steam raising or oil-engine pro- 
pulsion. There was, however, in his opinion, a class of 
tramp ship which could be run with the highest economy 
with light high-speed steam propelling machinery and 
mechanically stoked coal-burning boilers. He said 
that such a ship could be produced by all interested 
industries on the Clyde collaborating in its design. 


MicHeEtL Turust Paps ry Scrence MuseuM..—Amongst 
the new objects recently placed on exhibition at the 
Science Museum is the complete set of six Michell thrust 
pads fitted in 1930 to the main thrust block of the s.s. 
“Orchy,” a single-screw coasting cargo steamer, from 
which they were removed after seven years’ service and 
a total of 227,000 sea miles. The pads are mounted 
in the usual horse-shoe-shaped carrier, and the effective 
diameters, inside and outside, measured over their white- 
metal bearing surfaces, are 13-75in. and 23-25in. 
respectively. The s.s. “‘ Orchy”” was built and engined 
by the Ailsa Shipbuilding Company, Ltd., and launched 
at Troon in 1930. She was propelled by triple-expansion 
engines of 1500 I.H.P., and the speed of the vessel on 
trial was 13 knots. 

Frence Froattnc MeETEoROLOGICAL BuREAU.—A 
number of air experts from this country recently inspected 
the French steamer “‘ Carimare,” which has been fitted 
out as a floating meteorological bureau, prior to her sailing 
to an anchorage midway between the Azores and New 
York. The ship will serve to give information with regard 
to weather conditions to the Transatlantic flying boats 
of Air France, Imperial Airways, and the machines of 
other nationalities. It is expected that a similar vessel 
will be stationed on the northern Transatlantic route by 
Great Britain. The “ Carimare ” has a gross tonnage of 
4459 and had previously been engaged in similar work. 
She will be moored by an anchor at the end of a cable 
two miles long, and. her equipment is similar in all respects 
to a modern land meteorological station. 


New Navat Orpers.—It is officially announced that, 
subject to the settlement of certain details, the Admiralty 
has decided to entrust the construction of vessels of the 
1939 programme to the firms named below. It is of interest 
to note that these first orders have been allotted as soon as 
the Naval Estimates were by Parliament, and 
before the beginning of the new financial year on April 
Ist. The ships ordered are as follows :—One minelayer, 
to R. and W. Hawthorn, Leslie and Co., Ltd., of Hebburn- 
on-Tyne; two escort vessels, to John Brown and Co., 
Ltd., Clydebank ; two escort vessels, to Cammell, Laird 
and Co., Ltd., Birkenhead; two escort vessels, to 
the Parsons Marine Steam Turbine Company, Ltd., of 
Wallsend-on-Tyne, the hulls of which will be built at 
the HighWalker Naval Yard of Vickers-Armstrongs, Ltd., 
Newcastle-upon-Tyne. In addition, two escort vessels 
are to be built by Swan, Hunter and Wigham Richardson, 
Ltd., at Wallsend-on-Tyne, and the machinery for these 
ships is to be constructed by the Wallsend Slipway and 
Engineering Company, Ltd., at Wallsend-on-Tyne; and 
two escort vessels will be built by Yarrow and Co., Ltd., 
at Scotstoun. Twenty fast escort vessels of a new 
type are provided for in the 1939 programme, of 
which those mentioned are the first to be ordered. 
It is understood that the new design makes provision 
for about the same armament as that of earlier 
designs, but that the speed of the new ships will be 
higher, with a somewhat smaller radius of action. The 
construction of these twenty ships of fast design, together 
with two others of ordinary design, will increase the total 
number of ships of this particular class in the combined 
navies of the British Empire to about sixty, there being 
in commission less than forty at the present time. 
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A BLOW TO INDUSTRIAL RECOVERY 


THE events of the past few days have brought 
grievous and bitter disappointment to all who have 
at heart the recovery of the world from its fever 
and distress. The German blow was struck at the 
very moment when the clouds upon the industrial 
atmosphere seemed to be dissipating, when men 
were beginning to look for the opening of a long 
peace, and when there seemed to be something 
more than a faint hope that within a year or two 
Europe would be ready to discuss the reduction of 
armaments. In industrial circles the spirit of 
appeasement was working. Two Ministers of the 
Crown were at the eve of their departure to Ger- 
many to open the door to negotiations on inter- 
national trade, and there was actually in session 
in Dusseldorf a conference of representatives of the 
Reichsgruppe Industrie and the Federation of 
British Industries. At that very moment Herr 
Hitler delivered a stroke which has not only 
shattered the faith of the world in his personal 
sincerity, but has undone in a snap of the fingers 
all the good that had been achieved since Septem- 
ber last. There is no manner of doubt that his 
plans had been in preparation for many months. 
Yet he gave no indication of them; allowed the 
negotiations between his country and ours to pro- 
ceed as if nothing stood in the way of their fruition, 
and then, as if he rejoiced in the dramatic display 
of his force, at the very instant when hopes stood 
at their highest, dashed them to earth. 

It is not for a technical paper to involve itself 
in the tangled web of international politics; but 


7 | magnitude, a people who are losing their world 


sa | Mained dissatisfied. Had Herr Hitler but held by 


economics which may affect the industries of the 
nation to which it belongs. It is from that stand- 
point that we look with the greatest dismay on the 
course being pursued by Nazi Germany, a course 
which in its latest manifestation seems to differ 
in no very marked degree from Leninism. We ask 
ourselves if it is conceivable that Herr Hitler has 
the happiness and contentment of the German 
people at heart. For what do we find ? We find a 
people driven and organised with the sole purpose 
of building up a military power of the greatest 


trade, who are ill fed, heavily taxed, subject to a 
spying police, and the slaves of an ideal which 
looks upon war with few qualms. That is one 
picture. Look on another. It was clear from recent 
events that a great part of the world was ready to 
give material help to Germany in her economic 
resurrection. Europe and America were prepared 
to admit that the recovery of the world from its 
industrial disturbance could not be wholly effected 
whilst one of the greatest industrial nations re- 


his Munich promises, had he but sought and 
ensued the peace of his nation rather than its 
aggrandisement by force, then in the course of a 
few years the Germans, at heart a peace-loving 
and industrious people, might have found them- 
selves once more living the happy life that is dear 
to them and enjoying to the full the export 
trade of which they stand in need but of which 
the policy of their leaders has done so much 
to deprive them. The world gets no richer by the 
making of arms, and the employment which it 
gives is hollow and instable ; an undesirable thing, 
tolerated only by necessity, a gun breeds nothing 
but guns. A productive machine breeds a hundred 
things that bring happiness to man or satisfy his 
wants, and they in their turn breed other machines 
which do the like. Hence, a world in arms is a 
world which is wasting its powers and delaying 
the advancement of the status of life of all peoples. 
From that deplorable condition we had hoped an 
escape was in sight. A vision of a better land was 
caught through an opening door at Munich. Herr 
Hitler has slammed the door again, and we are 
condemned to pursue once more a course which 
offends our reason and intelligence, and robs us of 
prosperity. That is why the history of the last 
few days fills our souls with disappointment. 

But let us not despair. At Munich Mr. Cham- 
berlain fought heroically for a noble ideal—the 
ideal of a world at peace. Let us refuse to believe 
that even now all is lost. Let us recall the 
joy and relief with which the peoples them- 
selves of all the nations of Europe and of 
Germany in particular heard of the success 
of his mission. Are we to believe that those 
millions have no power to order their own 
destiny, and that for ever they will be led 
from one excess to another at the bidding of a 
Dictator, whilst they themselves suffer? We 
cannot conceive that they will not, perhaps 
before long, clamour for the recovery of a 
peace of mind which has been long denied 
them. In the very middle of the troubles, the 
industrialists of Great Britain and Germany con- 
tinued to pursue their search for a modus vivendi 
for the trades of both countries. Nay, they went 
further ; they signed a statement in which it is 
said that the aim of the negotiations is “to give 
the people of both countries work and a higher 
standard of living, and to ensure a supply of foreign 
exchange adequate for economic requirements,” 
and “the final goal must be to promote the pros- 
perity of the whole world.” That is what the 
masses of the people of all nations under the sun 
desire. They long, not for territorial aggrandise- 
ment and the display of power, but for the quiet 
pursuit of industry and the building of contented 
homes. It is to them that we look for the regenera- 
tion of a sick world. 


The Heat Balance of Internal Combustion Engines 


WHENEVER anything is lost there is always 
some consolation in knowing what has become 
of it, even though the chances of recovery may 
be slight. The loss of heat energy is no exception 
to this rule, and few designers of heat engines 
would feel content unless they could account 


fuel that did not reappear in the form of useful - 
work. In the case of an internal combustion engine, 
a rough balance sheet could be drawn up by enter- 
ing the heat supplied on one side of the account, 
and placing on the other side the heat equivalent 
of the work shown on the indicator diagram, 
the heat carried away in the cooling water, and 
the heat escaping in the exhaust gases, the last 
item being obtained by difference to make the 
account balance. While this might be good enough 
for some purposes, it does not help much in estimat- 
ing the performance of the engine from a thermo- 
dynamic point of view. Its apparent simplicity 
is indeed misleading, for the gases, after having 
done what work they can, will part with some 
of their heat to the cooling water before their 
final escape, and the water will also carry away 
heat abstracted during the suction and com- 
pression strokes. For a proper study of the 
cycle we want particularly to know the heat 
taken out of the gases during the working stroke, 
and this does not appear in the elementary balance 
sheet, nor can it be derived directly from any 
experiments on the engine. 

Dr. F. W. Lanchester has proposed that the 
performance of any internal combustion engine 
should be expressed by means of three 
balance sheets, and he elaborated this theme 
in a lengthy paper read before the Institution 
of Mechanical Engineers last Friday evening. 
In the first of his accounts he credits the engine 
with the indicated work plus the calculated heat 
rejected in the exhaust, plus an arbitrary pro- 
portion of the “energy dormant,’ which is 
defined as the heat that becomes manifest owing 
to after-burning during the expansion, plus 
sufficient heat lost in the jacket to make the 
total agree with the original heat of the fuel. 
His second account merely divides the above 
jacket loss arbitrarily into two parts, on the 
assumption that 40 per cent. of the total jacket 
loss is absorbed during the moment of combustion 
at constant volume, and the remainder during 
the expansion. In the third account he credits 
the engine with the heat injected at constant 
volume, this being calculated from the peak 
pressure of the diagram, plus the 40 per cent. 
of the jacket loss assumed to take place at constant 
volume, plus a sufficient quantity of “energy 
dormant’ to make a balance with the original 
heat in the fuel. The procedure is rather 
complicated, and it might be more attractive 
were it less dependent upon arbitrary assump- 
tions. Once one starts guessing at any point 
of an investigation all subsequent calculations 
become unreliable, and the practical man is 
tempted to think that it would be simpler to 
guess at the final result and avoid a lot of calcula- 
tions. That Dr. Lanchester has good grounds 
for his assumptions we do not doubt for a moment, 
but his method appears to lack that rigidity 
which is so desirable if it is to be generally adopted. 
The data he employs are obtained from an 
indicator diagram, and from a knowledge of the 
energy of the fuel, together with the thermal 
and physical properties of the working substance. 
Such facts are the common property of all 
investigators, and the only question is whether 
they can be so manipulated as to give any fresh 
information on doubtful or controversial points. 
The indicator diagram has been so exhaustively 
studied that it is difficult to imagine that it has 
any further secrets to yield. Presuming that 
it can be relied on to give an accurate representa- 
tion of the pressure at every point of the cycle, 
and that the temperature at one point is known, 
it enables the temperature at all other points 
to be determined from the ordinary relationship 
PV=RT, allowance being made, of course, 
for the “‘ chemical contraction ” due to combustion. 
Having obtained the temperatures, we can find 
the internal energy of the gas at any point from 
a curve or formula giving the relationship between 
the two, and then, by comparing the change in 
internal energy with the indicated work between 
any two points, we can find out how much heat 
has been interchanged with the jacket over the 
interval considered. All this is common know- 
ledge, and its application would appear to tell 
us about as much as we can reasonably expect 
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to the jacket. Dr. Lanchester plots the indicator 
diagram on logarithmic paper, which has the 
effect of making the compression curve appear as 
a straight line, and the expansion curve also 
appears more or less straight. This method of 
plotting cannot increase the accuracy of any 
procedure based on the diagram, although it 
enables the index of each curve to be simply 
found by noting the slope of the corresponding 
line. But, even so, we are not much further 
forward. The important line is the one repre- 
senting the expansion curve, and we know that 
this cannot, in fact, be straight on a logarithmic 
diagram because the increase of the specific heat 
of the gases with temperature prohibits the expan- 
sion curve from following the law P V"=constant, 
unless 7 is taken as a continuously varying index. 
One can, of course, choose some value of » which 
will give a straight line approximately representing 
the actual conditions, but there is nothing to be 
gained by this procedure when we know from the 
original diagram just what those conditions are. 





Like everything that proceeds from the pen 
of Dr. Lanchester, the paper deserves very careful 
study, even although its conclusions may not 
be unanimously acceptable. His energy balance 
sheets will be found, we think, a little too com- 
plicated and uncertain to command general 
approval, and it is not evident that his treatment 
of the subject demands a reconsideration of the 
more familiar practice. On the other hand, if 
it can be shown that his method of apportioning 
the heat losses can lead to any beneficial change 
in design, his work will have been more than 
justified. The mechanical improvements of the 
internal combustion engine have far outstripped 
the progress in thermal efficiency for many years 
and while we are releasing exhaust gases at a 
temperature of over 1000 deg. Cent., and with a 
heat content still equal to the indicated work 
done in the cylinder, as in the case of a large 
marine oil engine of which the performance 
was analysed by Dr. Lanchester, there should be 
a considerable scope for betterment. 








The Coal Dust Engine 


By ALAN CHORLTON, M.P., P.P. I. Mech. E. 


At the present time the use of a home-found 
44 fuel, as coal, is of even greater importance than 
it was in the past ; not only from the employment 
it brings to the miners, where the proportion of 
out of work at present is so high, but also because 
of the financial gain nationally, the money being 
expended at home instead of going abroad in the 
purchase of liquid fuel, thus keeping trade on a 
better balance by reducing imports. 

The importance has further been increased by 
the various measures that have been taken in con- 
nection with the defence programme. Here, if 
coal can be substituted for oil, the gain is not only 
in the financial saving, but in the greater safety 
nationally, following the policy now so common of 
self-sufficiency. 

Coalmining has always been an important asset 
in this country, particularly the export trade. 
It has also always been a large employer of labour. 
It is natural that every effort should be made to 
continue and possibly expand the use of coal in 
the various services, for the foregoing and other 
reasons, in the effort to replace oil. 

An attempt is being made to meet this urgent 
national need, the increased use of coal, in various 
ways, such as the chemical plants in which the 
coal itself is converted into oil, and, again, by using 
the coal directly in an engine cylinder as a fine 
dust to take the place of imported oil, as now used 
in the Diesel engine. This latter method, if success- 
ful, should be such a direct gain that the import- 
ance of developing it does not need to be stressed. 

The enormous convenience and advantage in 
different ways of using oi! fuel in the Navy has 
quite prevented any resumption of the use of the 
original coal ; the only hope of success seems to be 
that the fuel should be used directly in the 
cylinder of a Diesel engine as coal dust to replace 
the oil normally used. Financially, the gain is 
very material compared with oil, the low cost of 
coal against the much higher cost of oil, but the 
various national considerations—unemployment, 
defence, &c.—seem to outweight even the gain in 
cost, and it is therefore on national considerations 
that the development of a successful issue is most 
important. 

Just as coal among fuels, so among internal 
combustion engines, the coal dust engine which 
uses it, and which after a long period of develop- 
ment work may now be considered as ripe for 
adoption, marks a line of departure. In the 
choice of the dust, the price, the contents in ashes, 
the ignition temperature, and the other properties 
of the fuel are of significance. 

The introduction of the dust into the main fuel 
chamber is effected to-day without any compres- 
sion in two stages in the engine developed by the 
firm of Schichau, of Elbing, Germany, based on the 
preliminary work of Professor Pawlikowski, of 
Gorlitz. 

At first, according to the proposal of Drs. Nagel 
and Zimmer, it is distributed in regular quantities 
during the suction stroke in the dust valve and by 
a partial suction air current carried into an 
auxiliary chamber which serves as a hopper space. 

With this method quite a number of special 





problems had to be solved, especially the difficulty 
arising from the premature “ sucking through ” of 
dust by reason of the continually open connection 
between the auxiliary chamber and the cylinder 
space. 

During the following compression stroke, the 
dust lies in the auxiliary chamber which is closed 
outwardly until about at the upper dead point of 
the piston a rapid increase of pressure is effected 
by a partial ignition. There follows the discharge 
of the contents of the auxiliary chamber, at first 
rapidly, then slowing down, through a distributing 
nozzle into the main fuel chamber. 

It is worthy of note that the dust gathers pre- 
ferably at the end of the auxiliary chamber on the 
side of the cylinder, whereas, however ignition is 
conducted, it lies finally at the further end of the 
auxiliary chamber. 

The combustion of dust in the cylinder, a proper 
discharge being presumed, is comparatively insensi- 
tive with regard to the fineness of the dust, the 
formation of the mixture, and the load, and the 
engine is already giving satisfactory combustion 
values. 

The capacity of the dust engine for continuous 
working is fundamentally influenced by the pro- 
perties of the dust, especially by its ash content. 

By the use of working materials specially proof 
against wear and tear, as well as by constructive 
and working precautions, the wearing away of 
cylinder liners, pistons, and piston rings, even when 
coal with the usual content of ash is used, has been 
reduced to-day to a fraction of the previously esti- 
mated amount, the formation of scars and the wear 
of jets at the exhaust valve has been eliminated, the 
formation of dross, and the scoring of the nozzles 
of the auxiliary chamber, has been reduced to a 
tolerable degree, and the question of a perman- 
ently safe working of the packing of the dust valve 
has been brought nearer to a final solution by exten- 
sive experiments. 

The quantity of lubricating oil for cylinders has 
already sunk to-day below the average amount 
ordinarily used for oil engines. Hence we may con- 
sider the characteristic question of continuous 
working as being fundamentally solved for dust 
engines, without prejudice to further improvements. 

It will be remembered that in the earlier days of 
the large gas engine, when the gas used came from 
blast-furnaces, there was a considerable content of 
dust, which invariably caused wear of the engine 
cylinder. The development that followed to 
overcome this wear consisted of support- 
ing the piston on two slides, one at either 
end. The piston was thus more or less 
suspended centrally in the cylinder, and no 
rubbing contact took place except at the rings. 
This type usually meant a horizontal engine. 
There is no doubt that development work on such 
engines, whilst having greater possibilities of 
success, would be very expensive to-day. 

Nevertheless, it does indicate that the piston 
portion of the engine must be, by some device, 
protected from rubbing contact with the cylinder 
walls themselves ; then there is only the wear that 
may take place at the rings. No doubt. with the 





very hard liners and suitable rings, considerable 
progress has been made in this direction in 
obviating the inevitable. wear, and if the com- 
bustion chamber is of the pocket form, it should 
prevent, as much as possible, the spraying of the 
ash on to the walls of the cylinder. ; 

The experiments with the dust engine built by 
Hanomag, of Hanover, after they had obtained 
licence rights from Pawlikowski, are based on a 
considerably shorter working period than that 
of the Schichau engine. With the latter the 
period of work was 4000 hours. 

Brown coal or lignite dust, coal dust—in ashless 
condition as the so-called Pott Extract and from 
British crude coal—and ground coffee were used. 

In contrast to the experiments with the Schichau 
engine, the duration of the flame as well as the 
completeness of the consumption are considerably 
influenced by the size of the grains. The fixing 
of the moment of ignition for a good consumption 
with the various loads, in order to prevent the pre- 
mature exit of the dust from the auxiliary chamber 
into the cylinder space, has so far failed in always 
effecting this purpose. | 

Thedifficulties that have arisen owing tothe grind- 
ing mixture created by the dust and oil upon the 
walls of the cylinder when using the normal type 
of engine may lead to an alternative type being 
considered, in which some interposed liquid is 
used, for instance, the Voigt engine, which had a 
layer of water exterior to either end of the piston. 
This water followed the reciprocating movement of 
the piston. The main object, however, was that 
the rubbing surfaces which were usually lubricated 
were protected by this liquid. 

Another liquid engine—of the rotary type—such 
as that of a professor in Berlin, may be tried with 
certain prospects of success. There is also another 
liquid engine of Professor Rieppel, of Munich, 
which seems to offer some advantages. 

It seems at the moment a point whether the 
dust difficulty will be overcome sufficiently by the 
hard qualities of the liner, &c., thus enabling a 
more or less standard type of piston engine to be 
used, or whether we shall have to turn to some 
engine of the liquid piston type to overcome this 
difficulty. 


CONCLUSION 


Sufficient has been done, as is indicated, to bring 
the ordinary engine to a practical issue, and it is 
now being put on the market by two or three con- 
cerns in Germany. The engine has also been 
successfully nail 6 a at Briinn, and a three- 
cylinder engine of about 400 B.H.P. is now in use. 

If we are to take our proper place as a coal- 
producing country to develop this engine success- 
fully in a practical form, some more vigorous action 
will have to be taken than has been the case so far, 
for we must not overlook the fact that develop- 
ment is bound to be slow and very costly. This is 
not forgetting the experimental engine now in use 
at the Fuel Research Labcekicily. As the Schichau 
engine was backed by the German Government in 
development, similarly work should be carried on 
over here, where the importance of using coal as a 
fuel in place of an imported one is for the various 
reasons enumerated just as great. 

Great patience and persistence are the main 
attributes that must be practised to make a success, 
but they are both in this case very expensive 
virtues. It should be realised at the very beginning 
what an expensive proposition production of such 
an engine is likely to be. At the same time, the 
alternative chemical means of conversion of coal 
to oil seem to indicate an equally expensive pro- 
position, when of any real size, so that the develop- 
ment of an engine using coal dust directly in the 
cylinder should be, as far as one can see, a more 
useful proposal, and probably less expensive in 
final cost. 








Letters to the Editor 


(We do not hold ourselves responsible for the opini 
correspondents.) 





s of our 


COAL v. OIL IN THE NAVY 


Sir,—The_ extract Sir Richard Redmayne quotes 
in his letter of your issue of March 17th from the 
Navy Estimates, in spite of his implication that 
investigation has not been sufficiently searching, is, 
I fear, unanswerable. 

Like most of my contemporaries who were brought 
up on coal burning, I have a romantic affection for 
coal-burning days, similar to that which the old-time 
seaman has for the days of sail, but am compelled 
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to recognise that sentiment must ultimately give way 
to progress. 

In a paper read in 1933 before the British Science 
Guild on “* Coal for Sea Transport,” I pointed out that 
in a coal-burning battle-cruiser during the war, it 
was necessary after twenty-four hours’ steaming 
to borrow sixty men working in three watches from 
the upper deck to shift coal from the remoter bunkers 
in order that coal supply for full speed should be 
constantly available—twenty-four hours later, addi- 
tional men were required. 

On going into action these men return to their 
duties in connection with the fighting and handling 
of the ship, and their eyes may be filled with coal dust 
and their limbs cramped from working in confined 
spaces. Nowadays we are told this can be avoided 
by mechanical handling, but such mechanical appli- 
ances are cumbrous, must pass through water-tight 
bulkheads, and must take up space and weight. 
The smallest coal bunker must be large enough for 
a man to work in, or no reasonable mechanical appli- 
ances could completely clear it; it must have one 
water-tight opening to admit coal and one to pass it 
out, and should be of such a shape that it can be 
completely filled without any hand trimming. 

It seems obvious that since modern warships are 
more complex than those of twenty years ago, naval 
architects have a yet more difficult problem if coal 
bunkers are to be of reasonable capacity and shape, 
and so situated that coal can be mechanically handled 
to the neighbourhood of the furnaces. 

Liquid fuel, on the other hand, can be stowed in 
any oil-tight compartment of any shape, needs only 
an inlet pipe and outlet pipe, two valves, and a semi- 
portable door for rare occasions for cleaning, and can 
be completely filled or emptied without difficulty. 

No matter how efficiently bunkers are designed, 
filling up with coal must take longer than filling up 
with liquid fuel, and during the operation the ship is 
‘out of action.” 

When the ‘‘ Goeben” slipped away to the East 
at the beginning of the war, three battle-cruisers 
were coaling at Malta, and although one ship had 
filled up, her departure was delayed till the others 
were ready. Had those vessels been oil burning, there 
is little doubt that they would have been more 
promptly at sea, and the whole course of the war might 
have been altered. 

There seems no technical reason, however, why 
small craft with limited range of action should 
not be fitted for coal burning on the lines of 
the Channel Ferry steamers, since the whole of their 
fuel could be stored within easy reach of the furnaces, 
but it is difficult to picture a capital ship in which the 
use of coal as fuel would not, on the major counts 
—* weight,” “‘space,”’ and “ operation,’’ and one 
might add “ subdivision ”—impose an ‘‘ unacceptable 
handicap.” 

W. Scorr Hix, 
Engineer Rear-Admiral (Retd.). 
London, 8.W.1, March 18th. 


Str,—Various statements have ‘recently been made 
by those advocating the use of coal in British war- 
ships without apparently an adequate knowledge of 
the subject. We have had great experience of boiler 
installations for various types of war vessels for the 
British and many foreign navies, as well as of 
ships for the Mercantile Marine, and, naturally, the 
use of coal or oil has had to be fully considered, taking 
into account all relevant factors. We do claim, 
therefore, to have exceptional knowledge of this 
subject and. we most emphatically affirm that, so 
far as modern high-speed naval vessels of all classes 
are concerned, oil fuel is essential, and to attempt to 
use coal, with the limitations for storing it on board, 
would place the British Navy at such a disadvantage 
as compared with foreign navies using oil as would 
make such a proposition quite out of the question. 

We have no “axe to grind” in this matter, 
because, whether the Navy uses oil or coal, water- 
tube boilers will still be required. In many boiler 
installations with which we have been connected 
coal has been adopted. For instance, this fuel is 
successfully used in the three train ferry steamers 
owned by the Southern Railway and fitted with 
water-tube boilers and mechanical stokers, but coal 
has its limitations even when burnt on mechanical 
stokers, although this latter method of firing may 
extend its adoption somewhat further ; not, however, 
to the point of substituting oil in vessels of high 
speed, where space, weight, personnel, and other 
factors are all-important. 

The British Admiralty may be trusted to have 
considered the merits of coal and oil in all their 
aspects, and it is regrettable that Sir Richard 
Redmayne, in his letter to your journal of last week, 
should make such an unjustifiable attack on the 





Technical Department of the Admiralty. Even if the 
advocates of coal for the Navy had a case, such unfair 
accusations against an admittedly efficient Depart- 
ment would not do any good to their cause. 
For YARROW AND Co., Lrp., 
Harotp E. Yarrow, 


Glasgow, March 21st. Managing Director. 


WAX PORTRAIT OF JAMES WATT 


Sirn,—My engineering collection has recently -been 
enriched by such a remarkable “gem” that you 
may like to place it on record for the benefit of your 
readers, 

It is a wax portrait of Watt in high relief, 5}in. 
high, in a contemporary circular ebonised frame, 
13in. diameter, with a convex glass. 

I enclose a photograph of it, also of an old label on 
the back. The artist was William Joseph Taylor 
(who usually signed himself ‘‘ J. Taylor,” as on the 

















Thames Tunnel medals). He was born at Birmingham 
in 1802; apprenticed to Thomas Halliday, of New 
Street in that city, 1818 ; he came to London in 1829, 
and died in 1885. It is highly probable that he was 
employed by Boulton when at Birmingham, but un- 
fortunately I have not succeeded in finding any 
evidence on that point. 
C. F. DENDY MARSHALL. 
Wonersh, Guildford, March 16th. 


THE HENRY EDWARD ARMSTRONG 
MEMORIAL FUND 


Sir,—We feel sure there are many among your 
readers who would like to know that it is proposed to 
establish a trust fund to the memory of the late 
Professor Henry E. Armstrong, F.R.S. This letter 
should not be construed as a generally directed appeal, 
but one to those who knew and loved Armstrong, and 
who would be glad to be associated with the pro- 
posed memorial. The idea originated with his old 
colleagues and past students. The Committee 
includes representatives of the numerous interests 
and institutions with which he was associated, and 
it is felt that the wide circulation of your columns 
will bring this appeal before many who may desire 
thus to testify to their appreciation of his work. 

At the Finsbury Technical College and later at the 
Central College, South Kensington, Professor Arm- 
strong and his co-workers, Ayrton and Perry, tried 
out and established the principles of technical educa- 
tion in this country, and thus encouraged the founda- 
tion of polytechnics and technical colleges throughout 
the realm. Not only was Armstrong a crusader in 
education and a pioneer in technical training over a 
period of sixty years; he was, by reason of his wide 
knowledge and experience and his understanding of 
humanity, one of the broad clear practical thinkers 
of the nineteenth and twentieth centuries. His 
influence was great, constructive, and lasting. A 
fearless critic of some and a champion of others, he, 
nevertheless, drew about him a wide circle of friends, 
some of whom he chastised with whips, some of whom 
he led by the hand in the most kindly manner. One 
found him a man of singleness of purpose, interested 
in so much that really matters—in education, 
chemistry, biology, agriculture, geology, music, art, 
and literature, and, above all, with a fine apprecia- 
tion and a human understanding of his fellow-men. 
Small wonder therefore that among those who came 
under Professor Armstrong’s influence, whether they 
shared or differed from his views, there is a strong 





desire to honour in some suitable way a great per- 
sonality whom they loved, admired, and respected. 

Friends, old colleagues, and past students have 
decided to establish a trust fund to perpetuate the 
memory of his dynamic personality. The aim, 
financially, is a modest one, so that all, including 
those who met him in other walks of life, may feel 
that they are contributing an integral part to the 
memorial whatever the dimensions of their individual 
contribution. Subscriptions should be sent to the 
Hon. Treasurer, Sir Alfred Chatterton, C.I.E. 

The hope is for a memorial fund totalling about 
£3000. This will provide a guarantee fund to give, 
as it accumulates, sufficient to ensure the publica- 
tion (or to give substantial financial assistance in 
the publication or preparation) of any original works 
within the ambit of Professor Armstrong’s recognised 
interests that would not otherwise see the light of day. 
It will also be within the terms of the trust to arrange 
for suitable public lectures by the authors of the 
works. An additional detail of the plan is that the 
publication itself will carry as frontispiece a portrait 
of Professor Armstrong, a biographical note, and a 
reference to the foundation and objects of the trust. 
Furthermore, the fund will provide for a memorial 
plaque or bust for the City and Guilds College, South 
Kensington, and perhaps replicas elsewhere. 

The administration of the fund, it is proposed, 
shall be undertaken by six persons, one each from 
the Council of the Royal Institution of Great Britain, 
the Royal Society, the City and Guilds of London 
Institute, the Royal Society of Arts, one additional 
member whom the above representatives may 
appoint, and the author of the most recent work 
published under the trust. 

ArRwotp Winson, Chairman. 


Hon. Secretaries : 
C. E. Browne, Esq., 


Hon. Treasurer : 
Sir ALFRED CHATTERTON, 


The Coppice, Beckenham, Great Burgh. 
Kent. Dr. J. VarGcAS Eyre, 
Epsom. 
March 20th. 


THE COMBUSTION GAS TURBINE 

Sm,—When I wrote my recent letters on “ The 
Future of the Oil Engine’’ I was unaware of the 
impending reading of Dr. Meyer’s paper on the above 
subject. This paper should convey a lesson to 
British engineers, because when one surveys the 
origin of the various types of internal combustion 
engines, one is amazed at the small amount of 
originality which has been put into them by British 
engineers. The four-cycle is due to Dr. Otto; the 
high-compression oil engine is due to Dr. Diesei ; 
the high-speed heavy oil engine, familiar to-day on 
wagons and buses, is of Continental origin. 

I am well aware that British engineers have played 
an important part in the development and improve- 
ment of the above types, but their origin was not 
British. 

I am anxious that this should not apply to the 
turbine using gas or liquid fuel, for, so far as I am 
aware, nothing has yet been done to develop it. 

The improvement in details and in efficiency, 
either of the four or two-cycle types of engines, has 
practically come to an end even with super-charging 
apparatus; a new cycle of operations is necessary for 
larger powers and, in my opinion, the turbine is the 
one which is the most hopeful of results. 

Hucu CAMPBELL. 

Blackburn, March 21st. 








Desicn or Ark Rarw SHettrers.—The Air Raid Pro- 
tection Institute invites architects, engineers, and others 
interested to submit in open competition designs for a 
blast and splinter-proof air raid shelter to hold some 
fifty persons. The prize will be 100 guineas. The last 
day for submitting designs will be Monday, May 8th, 
1939, and the last day for questions will be Saturday, 
April 15th, 1939. Conditions of the competition may be 
obtained on application to the Secretary of the Air Raid 
Protection Institute, 2, Millbank House, Wood Street, 
S.W.1, each application to be accompanied by a deposit 
of one guinea returnable after the submission of a design 
or the return of the conditions. 


Tue Lats Mr. R. S. Brooxman.—We regret to learn 
of the death on March 13th of Mr. R. S. Brookman, 
founder and managing director of R. S. Brookman, 
Ltd., Loughborough. Mr. Brookman was apprenticed 
at the Royal Small Arms Factory, Enfield, and sub- 
sequently became a maintenance engineer ~with the 
London General Omnibus Company. At the age of 
twenty-three he set up in business as a motor haulage 
contractor, and by 1914 had a fleet of five lorries. These 
vehicles, however, were commandeered by the authorities, 
and deliveries of new lorries being very long and doubtful, 
he began building machine tools, principally drilling 
machines. In 1928 a new company was floated to build 
woodworking machinery. The new firm concentrated 
at first upon one machine—the dovetailing machine. 
In 1932 a hydraulic morticing machine was evolved. 
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Spectrograph Equipment 


Q* another page of this issue we print in full 
a per read by Mr. Twyman before the 
Institute of Metals on the ‘ Industrial Application of 
Spectrography in the Non-ferrous Metallurgical 
Industry.” Spectrography has developed greatly in 
recent years, and it is now possible to carry out 
speedily quantitative analyses by the examination 
of spectra. It is the object of this short illustrated 
article to give such general information regarding the 
design and use of modern apparatus as will permit 
readers unfamiliar with the subject to follow Mr. 
Twyman’s paper. 

The descriptions may be prefaced by the remark 


In Fig. | is reproduced a photograph of a typical 
spectrograph for general use, made by Adam Hilger, 
of 98, St. Pancras Way, London, N.W.1. It is ‘illus- 
trated set up for use with the electric are. Two rods 
of the material to be examined are placed in the holder 
on the left and the light from the resultant arc is 
directed on to a slit at the entrance to the main body 
of the device by a lens. The holder for the bars and 
the lens are supported upon an ‘accessory bar,” 
projecting from the device, and so arranged as to 
ensure that they are on the optical axis or easily 
adjusted to be on it. Between the slit and the photo- 





graphic plate, the whole optical system is put into 

















FiG. 1—TYPICAL SPECTROGRAPH EQUIPMENT 


that three means are commonly used for obtaining 
the spectrum—the are, the spark, and the flame. In 
the first, an electric arc is struck between, preferably, 
two bars of the material to be examined. If bars are 
not obtainable, pure carbon electrodes are used, and 
some of the material to be examined is placed in the 
‘“‘erater”’ of one of them. Bars of the material can 
also be used for the spark method, in which alternat- 
ing current is used, and made to jump a small gap. 
The flame is less frequently used. It is usually of 
acetylene, and is commonly preferred when a solution 
is to be examined, means being employed to drive 


adjustment at the works and requires no further 
alteration. Light from the slit passes through a 
collimating lens which directs it on to a quartz or 
glass 60 deg. prism, and the resulting dispersed beam 
is focussed by a lens on to the photographic plate 
placed in the dark slide to be seen on the right of the 
picture. This slide is arranged at such an angle to the 
optical axis that rays of all wavelengths are focussed 
upon it by the lens, which has no chromatic correc- 
tion. Its inclination causes the spectrum to be 
spread out. Plates, 10in. long by 4in. wide, are usually 





used, but other sizes can be adopted if desired. 


operates when the handle is turned, each click repre- 
senting 1 mm. of movement. For certain purposes, 
however, it is simpler not to have to move the plate 
holder. In the slide which alters the length of the 
slit are three small holes arranged in echelon in such 
a way that being brought successively in front of the 
slit they produce three spectra alongside one another 
on the plate. For comparative purposes, this arrange- 
ment is very convenient. For instance, rods of some 
standard material, of which the composition and the 
spectrum are known, can first be used in conjunction 
with the first and third holes and an unknown 
material of somewhat similar composition examined 
by the use of the second hole. The spectrum of the 
unknown material then appears ‘sandwiched ” 
between two known spectra, and comparison is made 
easy. Exposures are given by the operation of a 
shutter arranged just behind the slit and the plate 
holder is arranged to take plates of any length (so 
long as they are 4in. wide), so that photographic 
material can be economised if only a small part of the 
spectrum needs examination. The whole device is 
so accurately made that rays of each wavelength 
always fall on precisely the same part of the plate 
holder. It has therefore been possible to arrange a 
scale which can be swung down into contact with the 
plate, and when illuminated from an external source 
this device records on the plate in juxtaposition with 
the spectra an accurate scale of wavelengths or wave 
numbers. 

In quantitative analysis, which can now be 
carried out easily and rapidly, readings of the 
density of the lines recorded photographically are 
made. For this purpose it is of some importance 
that there should be uniformity of definition across 
the field. At one time it was necessary in order to 
obtain the desired definition to use specially thin 
plates which could be bent into conformity with 
the curved surface of the field of the spectrograph. 
In the latest Adam Hilger apparatus, however, the 
optical system is such that a flat field has been 
obtained with several resultant advantages, which 
cannot be entered into here. 

In performing quantitative analyses the work con- 
sists in the comparison of the densities of chosen linex 
in the spectra and the comparison of the ratio between 
them with that from spectra of material of known 
composition, the result providing a measure of the 
amount of the material whose line has been examined 
present in the specimen. This procedure makes the 
results obtained nearly independent of small varia- 
tions in the characteristics of the photographic plates 
and the development procedure. Nevertheless, 
exposures and the processing of the plates are, of 
course, standardised as far as possible. 

The photo-electric micro-photometer illustrated in 
Fig. 2 is a typical example of the type of apparatus 
used for examining the spectra. It consists of a 
horizontal slide, able to move lengthways or across, 





and on which the plate is mounted ; and a standard 

















FiG. 2—PHOTO-ELECTRIC MICRO 


droplets of the liquid through the flame. Whether 
the arc, the spark, or the flame is adopted, there is 
no other alteration to the apparatus. Photographic 
means are utilised to obtain a permanent record of 
the resultant spectrum, which can then be examined 
at leisure. The lines of the spectrum provide, of 
course, a qualitative analysis of the materials present, 
certain lines and groups of lines being associated with 
each component in the specimen; whilst the density 
of the lines on the photographic record is made 
to provide a measure of the quantity of each 


- PHOTOMETER 





component present. 


The general arrangement having been described, 
reference may be now made to certain details. The 
width of the spectrum appearing on the plate is 
dependent on the length of the slit through which the 
light enters the apparatus. In front of the slit there 
is a slide with a V notch, and by advancing this slide 
the slit is reduced in length. A scale shows the 
operator the width of the resultant spectrum for any 
position of the slide. In order to make it possible 
to obtain a number of spectra on a single plate, the 
plate holder is so arranged that it can be traversed 
up and down by turning a hand wheel. A “ clicker ”’ 





Fic. 3—PLATE HOLDER, FIELD ADJUSTING HANDLE AND INDICATOR DRUM 


which contains a light source in the base and an 
optical system designed to concentrate a beam of 
light on to a photo-electric cell after passing through 
the plate. Light from the source in the base of the 
standard is directed forwards and reflected by a 
mirror upwards through the plate in the form of a 
thin flat pencil with its longer axis parallel to the lines 
of the spectrum under examination. A micro- 
scope arrangement is arranged on an arm above the 
plate and directs the light on to a reflecting prism 
and thence on to a slit in front of a ‘photo-electric 
cell mounted at the top of the standard. A hood, 
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seen in the picture, prevents extraneous light reaching 
the cell. By means of an auxiliary lens which can be 
brought into play for adjustment purposes the 
image of any line of the spectrum is made visible to 
the operator in a dise of light around the slit and is 
observed through the magnifying glass in the hood. 
By means of a rapid motion the slide carrying the 
plate can be traversed until the desired line is brought 
under the microscope. It is then adjusted to be 
parallel to and just beside the slit. The auxiliary 
lens is next swung aside and by means of a slow- 
motion handle the slide is traversed under the micro- 
scope so that the image of the line to be examined is 
moved across the slit. A galvanometer is connected 
across the light cell and the least deflection recorded, 
corresponding with the greatest density of the line, 
is read and noted for comparison with the correspond- 
ing reading on some other line. Recording instru- 
ments are also made and both types can be used in 
several different ways and for different purposes, but 
enough has been said, we think, to give an idea of 
the principle. 

For certain purposes it is desirable that the dis- 
persion should be considerably increased beyond that 
obtained in the spectrograph already described. It 
is especially necessary when examining ferrous 
materials which have spectra with a very large 
number of lines and in dealing with others, such as 
lithium, in which the more important lines are at the 
red end of the spectrum, which is less fully dispersed 
than the ultra-violet. In the Hilger apparatus 
illustrated in Fig. 4 a greatly increased dispersion is 


Zeebrugge Raid and “ The 
Engineer ” 


It is well known that the technical Press played no 
unimportant part in the Great War, not only by con- 
temporaneous publication, but by the information 
contained in back numbers. We doubt, however, 
if a more remarkable example of its utility could be 
found than in the part which old issues of THE 
ENGINEER played in the attack on the Mole at 
Zeebrugge in the spring of 1918. 

The authorities of one kind and another have been 
blamed often enough for the ineptitude which was 
sometimes displayed in the selection of men for special 
vocations. No doubt the errors are remembered, 
whilst the right decisions are overlooked. ‘ The evil 
that men do lives after them. The good is oft 
interred with their bones.” But whether mistakes 
were frequent or not, none was made in the selection 
of any engineer to help the Navy in the preliminary 
preparations for one of the most spectacular events 
of the war. At the time the plans for the Zeebrugge 
Raid were beginning to take form Mr. Thomas 
Walley—now a member of the Institution of Mech- 
anical Engineers and the Institution of Naval Archi- 
tects—was a Lieutenant, R.N.V.R., helping Lieut.- 
Comm. F. H. Sandford, R.N., at Portsmouth, in the 
development of a special kind of mine. Commander 
Sandford, who had been engaged in mysterious 





comings and goings for some while, was transferred 

















FiG. 4—SPECTROGRAPH FOR FERROUS MATERIALS 


‘ 


obtained by lengthening the “‘ throw ” between the 
prism and the photographic plate. The slit is placed 
in the side and at one end of the device, and imme- 
diately behind it there is a 90 deg. reflecting prism, 
which directs the beam along the axis towards the 
dispersing prism at the further end. Instead, how- 
ever, of a 60 deg. a 30 deg. prism is used with one side 
silvered. The light enters this prism and is reflected 
back and dispersed along the axis of the device 
towards the plate which is situated at the same end 
as the slit. Owing to the high degree of dispersion, 
a plate 10in. long is only able to cover about one- 
third of the whole spectrum. It is necessary, therefore, 
in order to photograph the whole spectrum, to make 
three separate exposures; and it also follows that 
between exposures the whole optical system must be 
adjusted to bring the next portion of the spectrum 
into focus on the plate. In older apparatus it was 
necessary between each exposure to make three 
separate adjustments. The plate holder had to be 
tilted slightly to accord with the curvature of the 
field, the prism had to be moved towards or away 
from the plate, and the position of the lens had to be 
adjusted. In modern Hilger apparatus all these 
adjustments are performed simultaneously by the 
rotation of a single handle with the additional advan- 
tage that any selected portion of the field can be 
brought to a focus on the plate and not merely one of 
three fixed divisions of the field. The mechanism which 
performs the adjustments is very simple and very 
ingenious, but we have not the space available 
to say~more than that it operates through the 
actions of levers and specially shaped cams. A 
drum, seen in Fig. 3, is also rotated as the 
handle is turned and records the exact posi- 
tion of the spectrum in focus on the plate at any 
position. ‘ 

In one of the very latest devices of this kind 
which we have had the opportunity of e ini 
two dispersing prisms, one of quartz’ and the 
other of glass, are mounted back to back. By 
turning a handle either of the two prisms can 
be brought into action together with a separate 
set of levers and cams for making the adjust- 
ments when the part of the spectrum to be photo- 
graphed is altered. 





to Dover. Thence he wrote’to Mr. Walley, asking 
him to join him there in some important and urgent 
work. After some difficulty, Mr. Walley obtained 
the permission of his senior officer, went to Dover, 
and was, in the strictest secrecy let into the scheme 
for the destruction of the Zeebrugge Mole. The 
whole matter was ‘“hush-hush” in the highest 
degree. Only a few people knew anything about it, 
and it was impressed upon Mr. Walley that he must 
never breathe the faintest suggestion of it to a living 
soul, 

The history of that gallant episode of April 23rd, 
1918, has been often written, it has been acted on a 
model, and it fills one of the most romantic pages in the 
annals of the British Navy. But there were aspects 
of it still unknown, and for ‘ family purposes ” only 
Mr. Walley was persuaded to write an account of the 
preparations for the raid as he saw them. Publication 
of this account having been sanctioned by Admiral- 
of-the-Fleet Sir Roger Keyes, who, as is well 
known, was responsible for the raid a copy of 
this little record was very courteously sent to us by 
Engineering, of whose staff Mr. Walley has been a 
member for several years. With his permission we 
make the following extracts from it, not solely 
because they present THE ENGINEER in a compli- 
mentary light, but because they show the infinite 
care that was taken before the attack was made. 

Here are Mr. Walley’s own words. 

“*One of my first duties was concerned with the 
viaduct. I was taken into the next office and intro- 
duced to Captain Carpenter and Captain Halahan. 
The chief purpose of this visit was, however, to let 
me see a model of the mole and viaduct which was 
kept in that office. As far as my memory serves, this 
was made of plaster or some similar material and was 
very rough and sketchy. I was informed that the 


details were largely conjectural and that I was 


required to work out, if I could, the structure of the 
viaduct and the best method of approach for the 
attacking submarines. I had learned the previous 
night that these had been decided upon instead of 
my, rather jejune, proposal of torpedo-towed explo- 
sives. A very brief examination of the model of the 
Mole convinced me that, as regards the viaduct, it 
was quite useless and I enquired what other informa- 


tion was available. The intelligence officer, Captain 
Grant, was thereupon consulted, and he produced a 
report made some two years previously, some picture 
postcards and a pamphlet in French dealing with the 
Mole. I read through the latter very carefully, but 
it was very general and was illustrated by indistinct 
half-tone reproductions of photographs. There were 
no depths of water given, pitch of viaduct piers or 
similar essential details. I thereupon informed 
Lieut.-Commander Sandford that the two chief engi- 
neering journals usually published fairly full accounts 
of any work of importance at the time of its comple- 
tion, and that, in all probability, the Mole had been so 
dealt with. I asked for permission to go to London 
and search through the files of these papers. This was 
accorded and I set out forthwith. 

“T tried THe ENGINEER first, the offices of that 
journal being then situated in Norfolk Street, Strand. 
In order to cover up my tracks as far as possible I 
represented myself as coming from Liverpool to look 
for some particulars relative to South American 
harbours, and had written some notes about the coasts 
on the cover of my notebook, a precaution which 
highly amused Lieut.-Commander Sandford when he 
caught sight of them later. I cannot remember 
whom I first saw at the office, but I was finally turned 
over to a lady who produced a file of indexes. She 
was not content, however, to leave me alone, but was 
determined to help to find ‘something about South 
American harbours.’ To have insisted on privacy 
might have aroused suspicion, so, as I had gathered 
from the French leafiet what would be a likely date, 
I took a number of indexes round about it and left 
the others to her. I found what I wanted in about a 
quarter of an hour, and then purchased a number of 
copies of the journal extending well on each side of the 
issue containing the account of the Mole under the 
pretext that there happened to be some other useful 
material in them than that for which I was ostensibly 
making a search. With these and a few other, and 
perfectly useless, copies that my obliging helper had 
produced I returned to Dover after a visit to a works 
at Stratford in connection with some time fuses. 
Incidentally, I had to pay for the copies out of my 
own pocket. 

“On my return I set to work to investigate the 
problem. On examining the plans given in the account 
(THE ENGINEER, July 26th, 1907) it was apparent 
that the viaduct would need very circumspect 
approach. It had been interposed, of course, between 
the solid Mole and the shore in order to give a scour 
through it inside the harbour—that is, to prevent 
sand brought up the harbour by the tide from 
accumulating near the lock gates at the shore end of 
the Mole. There was an apron extending for a con- 
siderable distance seaward from the shore wall, which 
apron would be largely covered at high tide and so 
present a deceptive appearance of wide sea room. 
Therefore, although the open viaduct was about 
990ft. long it would not be wise to steer for its centre 
nor, I considered, would it be advisable to keep near 
the end of the solid Mole, at which point, owing to 
the shelving beach, the water would be assumed to 
be deepest and where it was so shown in the drawings. 
From some recollection of Osborne Reynolds’ work 
in investigating the flow in estuaries and a fairly close 
acquaintance with the tidal conditions in the Solway, 
crossed by a viaduct of much the same type, I formed 
the opinion that sandbanks might have been deposited 
at the inner end of the Mole since its erection, and 
that, roughly, a quarter of the length of the viaduct 
from that end was likely to be the site of the deepest 
channel. This advice was embodied in my report to 
Lieut.-Commander Sandford. 


“The next point to be investigated was, how far 
would the submarine get under the viaduct ? There 
were, I found, 59 rows of piers at about 16ft. Gin. 
pitch. Each row consisted, in the transverse sense, of 
6 piers, the deck of the viaduct being about 40ft. 
wide. The deck was carried on lattice girders and 
consisted of two railway lines, the floor between the 
rails being gratings, and that at the sides consisting 
of oak planking. Along the seaward side of the 
viaduct was a high windscreen of plating to protect 
the trains. A gangway ran along the top of this 
screen on its inner side. The piers were of circular 
section with four vertical flanges forming ribs. They 
were about 9-625in. external diameter by 0-625in. 
thick, and were filled with concrete. They were cross- 
braced in the usual fashion—that is, diagonally. 


“Tt was quite clear that no submarine could get 
through the bracing at any state of the tide so that 
there was no danger of over-running, but, on the other 
hand, there was the chance that she could not get 
far enough in to do the desired amount of damage. 
Here I was handicapped by a lack of knowledge of the 
profile and dimensions of the ‘C.1’ and ‘C.3. I 
asked Lieut.-Commander Sandford to obtain this 
information, about the necessity for which he was at 
first sceptical. However, in a few days I was furnished 
with a sketch, and then, on a drawing of the viaduct 
that I had made, I plotted the submarine with her 
nose exact!y at the centre of a pair of piers in the 
desired position along the viaduct. Assuming that 
she arrived at the planned moment of the tide it 
was obvious that her bows would bé lifted clear of the 
water by the V-shaped disposition of the top members 
of the bracing. This tilting was really helpful, as the 
force of the explosion would not be partly dissipated 
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by water, but would act more violently on the deck 
structure. 

“* From the drawing I made a scale sketch in multi- 
graph ink, of which sketch a number of copies were 
made on a jelly copier by Mr. Watson, an Admiralty 
civilian typist. As an illustration of the degree of 
caution exercised, I stood by whilst the copies were 
made, collected the original and the good copies, 
destroyed the faulty ones and saw the impression 
washed off the jelly. 

“One each of these copies was given to Lieut. 
R. D. Sandford, R.N., and to Lieut. A. C. Newbold, 
R.N.R., the commanders of ‘C.3’° and ‘C.1” respec- 
tively, and Lieut.-Commander Sandford took charge 
of the rest. I kept no copy for myself and destroyed 
the original drawing from which the sketch had been 
made. In handing the copies to Lieut.-Commander 
Sandford I reiterated my advice about the best point 
of attack and amplified it by the suggestion that, if 
the tide had falien, it would be better not to steer for 
the dead centre of the piers, as the submarine nose 
might get under the bracing in the inverted vee and 
be forced down, rather would it be wiser to steer 
between the centre and one of the piers as the lesser 
evil. The vee on either side of the bracing centre, of 
course, lies sideways. 

“These contingencies did not, however, arise, but 
warranted consideration. The submarines were about 
13ft. Gin. in diameter at the largest part. There was 
a difference between high and low water level of about 
14ft. 9in. The depth at low water varied in different 
parts, but, as the bases of the piers were covered by 
a deep pile of rubble, I do not think that the maximum 
available depth immediately near the piers was more 
than 9-8ft. I was greatly relieved, therefore, when 
Lieut. R. D. Sandford told me after the ‘ Raid’ that 
the seaward side of the viaduct had been plated over 
down to the low water line for a great part of its 
length. A gap had, however, been left at a point 
nearer the Mole than the shore. He had, therefore, 
only to steer for the gap, where there was naturally, 
owing to scour, a deep channel. He also said that he 
had taken ‘ C.3’ in centrally between a pair of piers, 
and that she had come to rest in a tilted position 
exactly similar to that shown on my sketch. Further, 
he told me that there were a number of men on the 
viaduct when she struck. These, to his surprise, 
forbore to fire until after the vessel had been aban- 
doned, and seemed to be laughing in derision at what 
must have looked to them like a failure to break 
through. This, I believe, was a true account, though 
Captain Karl Schultz, of the German Navy, has 
recently stated that no lives were lost when the 
viaduct was blown up. According to him the gap 
made by the explosion was about 131ft. wide, and it 
seems inconceivable that such a space and its imme- 
diate environs should be unoccupied at such a time 
rather, as it was a weak spot, one would have expected 
it to be well guarded.” 

That covers the preparations for the submarine 
attack, but preparations for the equipment of the 
submarines and for the demolition of the cranes in the 
Mole had also to be made, and on that work Mr. 
Walley was also engaged. In the latter work also this 
paper played a small part, but we refrain from stress- 
ing our readers’ patience with further self-congratula- 
tions. THE ENGISEER was not the only paper that 
helped the Allies in the war, and we find it gratifying 
to the technical Press as a whole that this recognition 
of the services it rendered is now put on record. 








Electric Welding Sets 


As the “KS” welding generator, introduced by 
Laurence Scott and Electromotors, Ltd., and described 
in our issue of June 11th, 1937, is claimed to have a 
number of features which can only be properly appre- 
ciated by a practical’demonstration, the makers have 
equipped the demonstration van (Fig. 1) to enable pos- 











sible users to test the set at their own works and under 
their own conditions. The vehicle has a special body 
mounted on a 3-4-ton chassis, with a ramp at the 
rear, by the use of which, and with the aid of a hand 
winch mounted in the body, any of the welding sets 








FiG. 1—-UNLOADING WELDING SET FROM VAN 


carried can be unloaded for demonstrations on the 
spot. The vehicle accommodates an A.C./D.C. 
transportable set with a maximum output of 200 
amperes and a 300-ampere set both for use where three- 
phase power is available, whilst for demonstration 











made in a wide range 
stationary types for a 
motor or engine drive. The main advantages 
claimed for the sets are the wide range, stable 
arc, ease of control, and high efficiency. The 
demonstration vehicle is making tours in various 
districts and demonstrations can be arranged on 
application to the firm’s London office at Australia 
House, Strand, W.C.2. 

Since the “ K 8” welding generator was introduced, 
special sets have been made (Figs. 2, 3 and 4), in addi- 
tion to the comprehensive s‘ andard range of motor and 
engine-driven sets. One is a trailer type portable 
welding set, which can be towed behind a lorry or 
private car, so that it can be quickly transported to 
the job. In the design of this set special attention 
was paid to the trailer, which has an exceptional low 
centre of gravity, The wheel track is 4ft. 6in. The 
welding generator gives amaximum intermittent weld- 
ing current of 300amperes. It hasa portable regulator, 
giving a current control of 12-300 amperes, and when 
the welding set cannot be brought nearer than 
100 or more yards to the job, it can be detached and 
carried to the work. The petrol engine was made 
by the Austin Motor Company, and the trailer unit 
by Dixon-Bate, of Chester. A shaft extension on the 
welding generator is used for driving a portable 
grinder, drilling machine, or other accessory. The 
set is supplied with removable side screens and pro- 
vision is made for storing welding accessories. 

Similar sets were recently supplied to a Dominion 
Government, but in this case the driving unit consists 
of a Perkins “Wolf” oil engine. The welding 
generator is also fitted with an A.C. motor and 
starter, and is coupled to the engine by a claw clutch 
coupling, so that when used in the workshop the 
machine can be driven from the electricity supply. 
The set is built as a complete unit, with bed-plate, 
canopy, and side screens, and can be removed as a 
unit from the trailer. 

Another adaptable set comprises a petrol engine 
driving a welding generator. From the extended 


The “KS” welder is 
of transportable and 








FiG. 2—TRAILER FOR WELDING SET 


where the supply is D.C. or non-standard A.C., there 
is a transportable petrol engine-driven set. To enable 
any kind of work to be undertaken, a full selection 
of electrodes is carried. Although the “‘crew”’ of 
the vehicle includes an experienced welder, wherever 
possible the firm interested is encouraged to let its 
own welder operate the set, so that its simplicity and 
adaptability can be fairly judged. There is ample 
room in the vehicle for the sets to be examined with- 
out removal. When a practical example of welding is 
not required, a selection of the smaller types of 
Laurence Scott and Electromotors steel-frame motors, 
including a sectionalised stator of an “ Emcol” 
totally enclosed and a flameproof machine is carried. 





pulley of the latter an air compressor and fan for 
the radiator are driven. Mounted alongside the 
engine is an air receiver making the set useful for 
riveting and caulking in addition to welding. 








A New Pipe Joint 


On Monday last we were present at a demonstra- 
tion of an interesting new method of jointing earthen- 
ware and asbestos cement pipes for work such as carry- 
ing telephone cables and low-pressure liquids. The 
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system has been developed by the Pipe Joint Manu- 
facturing Company, Ltd., 20-22, Maddox Street, 
London, W.1, and, in addition to being éfficient, is rapid 
and simple. It actually comprises a shaped papier- 
maché mould which fits over the two ends of the pipes 
when they are butted together. The mould ends 
fit closely over the pipes to hold them in alignment, 
and it leaves a clear space around the circumference. 
A bitumen jointing compound is poured in through a 
hole in the top of the mould and rapidly sets to form 
a water and gasprouf. joint. For joining socketed 
pipes, the moulds are made with the two diameters 
to fit the spigot and the outside of the socket. In the 
case of plain-ended pipes they are butted together 
on a collar inside the moulds and this collar serves to 
prevent any of the filling compound filtering through 
into the pipe line. The bitumen jointing compound, 
which has been developed for this work, sets hard 
round the pipes, but has a certain amount of resiliency 
to permit sag in the pipes as a result of any possible 
earth subsidence. In a test on a joint made by this 
method on an asbestos cement pipe, it successfully 
withstood a load of 2000 Ib. The moulds can be made 
for joining multiple pipes and a split type has been 
designed for repair work on broken lines. In the 
course of the demonstration at which we were present 
a number of asbestos cement pipes were joined up 
and a smoke test at a pressure of about 20 Ib. to 30 Ib. 
per square inch showed that the joints were perfectly 
tight, The papier-maché moulds are only used for 
one joint, and once that is made they can be left on 
to rot away in the earth. 








Refrigerating Equipments for 
Calibrating Thermostats 


Art the works of Salford Electrical Instruments, Ltd., 
Salford, an associated company of the G.E.C., Coldair, 
Ltd., of East Lane, Wembley, has installed two cabinets, 
illustrated herewith, with a view to obtaining a practi- 
cally constant temperature over long periods. They 
are employed for calibrating thermostats having very 
small tolerances, for testing thermal relays, and for 
other purposes needing controlled temperature. 
The principle involved is that of balancing B.Th.U. 
extraction by a certain thermal input. This extraction 
is obtained by fitting in the cabinets a cooler unit 
or radiator with a fan, the compressor being mounted 





CALIBRATION 


THERMOSTATS UNDER 


under the cabinet. For the thermal input 250-watt 
car heaters wired series-parallel are employed. One 
heater is in series with a variable resistance and a 
thermostat and relay are inserted in the mains. The 
cooler unit is run continuously and the thermostat 
is only used for protection. Controlled by the air 
thermostat, the heaters balance the B.Th.U. extrac- 
tion. The thermostat used has hardly any overlap 
or thermal differential, and it controls a sensitive 
relay. Choice of a suitable relay is of great import- 
ance, and after a number of trials a Sordoviso relay 
taking 4} milliamperes at 230 volts was finally 
selected. Another important factor is the position 
of the thermostat, which, if incorrectly placed, can 
cause serious variations. The temperatures so far 
obtained have been: Cabinet No. 1, lowest 32 deg. 
Fah. after 1} days’ and highest 100 deg. 
Fah.; cabinet No. 2, lowest 15 deg. Fah. and highest 
150 deg. Fah., this cabinet having an extra heater. 
Temperatures are checked by an N.P.L. thermo- 
meter hung in the cabinets and recorded by a Salford 
chart recorder with a resistance thermometer. The 


errors of, say, +4 deg. Fah. When controlled by the 
refrigerator alone, below room temperature, the 
overlap was -+-} deg. Fah. A system of 6-volt pilot 
lights enables the operator to see at a glance which 
circuits are operating. When an extra fan was installed 
for air circulation the results were unsatisfactory, which 
was probably attributable to the heat from the fan 
motor. The cabinets are constructed of substantial 
plywood with double walls 1l}in. apart, forming a 
3ft. cube or a eabinet with a capacity of 27 cubic 
feet. The walls in No. | cabinet are fitted with 





HEATER AND THERMOSTAT UNIT f 


granulated cork, and those of No. 2 with cork slab 
No. 1 cabinet has a stipple glaze floor, while No. 2 
has stipple glaze all over. 

Each cabinet has two windows, one on top, over 
which is a Gecoray reflector, and another in the 
door. The windows are constructed of one sheet of 
window glass on the outside and two sheets of 
transparent Rhodoid inside separated by }in. No 
frosting took place at the temperatures obtained. 
The cooler unit is mounted about 2in. from the top 








CONTROL PANEL 


of the cabinet, and about 4in. from the back, whilst 
the heaters are mounted on the back directly below. 
To enable the cooler fan to be used as an air circu- 
lator when the refrigerator is off, it is controlled 
separately. The two are interlocked so that the 
refrigerator cannot be put on without the fan running. 





—— 


THe net addition to generating ts of the 
electric power system of the United States in 1938 


aggregated nearly a million kilowatts, or 4 per 
cent., but as the output was reduced by 5 per cent., 


there was no such serious of power-generating 
facilities as. has been alleged by interests desirous 


of governmental control. The ting capacity 


genera 
thus added—and partly offset by certain facilities 
abandoned—showed a total of 1,695,905 kW, of which 
1,344,698 kW was generated by private ts, and 
351,210 kW by Federal and municipal ts. The 
total was 1,327,239 kW by steam, 345,605 kW by 
water power, and 23,064 kW by internal combustion 


kW, of which 962,885 kW will be in private plants, 
and: 434,650 kW in Federal and municipal plants. 
Further, 921,750 kW are estimated for steam, 
463,400 kW for water power, and 11,585 kW for 
internal combustion engines. Much attention has 
been given to improvements ensuring greater con- 
tinuity of service, so as to clear up troubles before 
generators are deprived of their loads. Lightning is 
being deflected with greater certainty, and power 
plants are being overhauled and reinforced in order 
to sustain disturbances. In steam plants, pressure 
and temperature are higher, steaming rates are higher, 
extractionis more general, and rotativespeeds are higher 
while hydrogen cooling of the alternator is being intro- 
duced to reduce rotational losses. Municipal ownership 
is making some progress, though defeated in a number 
of recent elections, but is kept alive mainly by the 
present availability of governmental aid. In fact, 
the great trouble with the electrical industry is the 
Government attitude. Government regulation is 
accepted, but Government interference and compe- 
tition is said to be a blight upon progress. In the elec- 
tric manufacturing industry business in 1938 declined 
33 per cent. below that of 1937, and is not expected 
to improve to any great extent in 1939. Of 600,000 
new electric customers in 1938, making a total of 
27 millions, 168,000 were on farms, and nearly 
1} million farms are now served. An important 
problem is to devise ways and means by which more 
and more farmers can utilise electricity economically 
in farm operations. 
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THe Merrovick Lone SERVICE ASSOCIATION.--A 
gathering of long-service employees of the Metropolitan- 
Vickers Electrical .Company was held on March 20th, 
when 1150 members ot the M-V. Long Service Association, 
each having twenty-five years’ or longer service with the 
company, assembled for the seventeenth annual meeting 
and supper of the Association in the company’s large 
dining hall at Trafford Park. As usual, the function 
was attended by directors of the company, several of whom 
are among the tt service members of the Association. 
Sir Felix J. C. Pole, chairman of the company, and 
President of the Association, presided. During the evening 
Sir Felix Pole, on behalf of the company, presented a 
chiming clock or gold watch to no fewer thau 148 employees 
who have, during this year, completed thirty-five years’ 
service. With others to whom similar presentations have 
been made previously, a total of 253 employees have now 
completed thirty-five years’ or longer service with the 
company. 

Brrrish EnecrricaL DEVELOPMENT ASSOCIATION 
Luncuazon.—On Friday last, March 17th, the annual 
luncheon of the British Electrical Development Associa- 
tion was held at Grosvenor House, London, W. The 
toast of “The Association” was proposed by H.R.H. 
the Duke of Kent, who said that electricity was in use 
in more than eight million homes in this country. Large- 
seale electrification late owing to the mature 
state of industrial development based on steam. A number 
of Continental countries had been far in advance of this 
country, but during the past decade that position had 
and current here was now as cheap as that from 
Switzerland’s hydro-electric stations. In his response, 
Lord Lytton said that this country’s total output of 
electricity last year was 24,000 million units, of which 
industry claimed 11,000 million; 75 per cent. of the 
motive power used in industry was supplied by electricity, 
of which 60 per cent. was taken from public supply. During 
the past six or seven years the capital expenditure of 
authorised un i had risen by some £30 million, 
and the latest capital returns when available would probably 
show a capital expenditure of £600 million to date. 
His Lordship went on to discuss the work of the Association 








control obtained is a straight line, allowing for 


engines. For 1939 the estimated increase is 1,396,735 


in the interests of industry. 
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Ropeway at Ashington Colliery 


apni 


| rearasetad last year a ropoway for the handling of 
washery dirt and pit refuse at Ashington Colliery 
was extended and . The original ropeway 
was installed in 1931 by R. White and Sons, of Widnes, 
who also carried out the extensions. In the first 
place, the ropeway was erected in a straight line, 
being about 2464ft. long and having a capacity of 
60 tons an hour in 15 ewt. net loads. Its tipping 
standards and return terminal were 100ft.—110ft. 
high with spans up to 710ft. long. 

The tipping heap served by the ropeway became 
filled and in arranging for the extension of the plant 
the Ashington Coal Company, Ltd., decided to use 
the dumped material to form two artificial lakes. 

The lay-out of the original ropeway and the new 








about 35 acres, and the other 10 acres. It is intended 
to pump the dirty water from the pit working into 
these lakes where the mud will settle at the bottom 
and the water, after filtering through the side walls, 
will emerge sufficiently clear to be free from nuisance 
to the surrounding land. 

The total length of the ropeway, including the 
extension, is about 8680ft., and the original carrying 
capacity of 60 tons per hour has been maintained 
by the introduction of twenty-one extra carriers and 
boxes. The original driving gear and motor are still 
being used. 

In the view of the loading and driving terminal, 
Fig. 6, may be seen the live weight tensioning arrange- 
ment for the hauling rope. The empty skip running 
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Fic. 5—ORIGINAL AND NEW ARRANGEMENT OF ROPEWAY 


arrangement may be seen in the drawing, Fig. 5, 
and the illustrations on page 376. Referring to the 
drawing, the original ropeway is indicated by the 
dotted lines from the loading terminal marked L T 
to the return terminal RT. The new ropeway 
encloses @ rec ar area approximately 2350ft. 
long by 850ft. wide, the tipping section being from 
the angle station A vid the angle stations B, C, D, 
and back to A. Pit refuse is being tipped along all 
four sides of the area. The tipping standards are of 
varying heights up to 120ft., depending upon the 
contour of the ground, and, eventually, the spoil banks 
will be 90ft. high all round the area. 

Thus will be formed two artificial lakes one on each 
side of the old tip, one of which will have an area of 





into the station is just approaching the self-righting 
gear. This gear consists of a guide rail against 
which a bar, projecting from the bottom of the 
skip, makes contact. The curve of the rail serves 
to right the skip into the loading position in which 
it is automatically locked. The skips are loaded by 
chutes from the dirt bunker by the station attendant. 
These chutes are fitted with valves controlled by 
compressed air, and by their use one man is easily 
able to handle the total output of refuse, amounting 
to 60 tons per hour. The tipping apparatus along 
the ropeway is self-contained and does not need any 
guy ropes or other means for anchoring to the ground. 
It is locked at any required position along the suspen- 
sion rope, and its position may be quickly and easily 
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Fic. 6—LOADING 
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AND DRIVING TERMINAL 





changed when necessary. It consists of a carrier with 
@ projecting arm which releases the locking lever of 
the skip, which, after tipping, is not righted until it 
reaches the loading terminal. 

The double-angle station shown in the foregrounds 
of Figs. 1 and 2 on page 384 is that indicated at A 
in the drawing. It branches out to the right and left 
in equal angles of about 137} deg. Fig. 1 also gives 
an impression of the rectangular tipping section, 
and the heap of spoil at the back of the angle station 
is the end of the tip formed by the original ropeway. 
The other engravings show one of the automatic 
angle stations and a tipping tower with a carrier box 
dropping its contents just after passing the tipping 
gear. In each of the angle and tipping towers access 
ladders to the ropeway are provided inside the staging. 

Owing to the formation of the artificial lakes it 
would not be suitable to have anchor blocks for the 
tower guy ropes inside the tipping area, and the 
wind guys have been taken between the tower tops 
on opposite sides of the enclosed areas. 








Food in a Balloon* 


THE latest transparent food wrap is rubber, and it 
has fulfilled its principal purpose long before it reaches 
the retailers’ shelves, with its sales appeal “ purely 
coincidental.” 

The name “ Cryo-Vac ”’ will be recognisable to our 
classical race of food vendors as possibly meaning 
“cold and empty.” Such an unorthodox trade name 
is descriptive of the history of the new wrap before 
it is put on sale. In its original form it resembles a 
deflated, wide-mouthed toy balloon, It is blown up, 
however, by stretching the wide mouth over a frame 
and drawing a vacuum around the outside. It thus 
takes the shape of the cylindrical container into which 
it has been drawn—and the chilled sides of the con- 
tainer “ freeze” it into the larger size. Into such on 
open-end package is dropped a broiler; a vacuum 
hose removes the inside air and draws the wrap close 
to the contents; then the neck of the balloon is 
twisted and clamped to make the whole vacuum pack 
air-tight. Then comes the trick. The package is 
mimersed in warm water to “ thaw” the balloon. It 
attempts to. shrink to its original size and stretches 
to a taut, transparent wrap around the plump 
chicken. 

Various potential advantages for such a food con- 
tainer are obvious, and Dewey and Almy claim to 
have realised many of them without most of the 
possible objections. A special latex rubber was 
necessary, with no sulphur. Special equipment was 
designed to reduce the handling time in packaging to 
a point well below that for many other wraps. Formule 
and production technique developed in the manu- 
facture of latex sounding balloons were required for 
the necessary low cost, strength, &c. Incidentally. 
in the chilled, expanded form, the rubber has sur- 
prisingly great strength. Most of the advantages 
claimed are due to the elimination of air or to the 
complete moisture tightness. Pork products, for 
example, are said not to develop rancidity in the 
fat, chickens to show no “freezer burn,” the bane 
of low-temperature preservation of poultry. Pre- 
vention of moisture loss not only preserves the original 
weight, but reduces frosting of cooling coils in the 
refrigerating units, and increases their freezing 
efficiency. 

Bags for poultry are designed as one-trip containers 
to be removed by the consumer. Larger bags are 
intended for the storage of seasonal surpluses of green 
hams, pork loins, &c., which are temporarily frozen 
and released for the market as needed. For these 
purposes the latex bags can be washed, shrunk, and 
reused several times. The largest bags are being 
designed for use with quarters of beef, veal, and lamb 
carcases, and are expected to find their principal 
market in the export field. A bag for a 350 lb. side 
of beef is said to be a practical possibility. 

The new wrap is still in the introductory stage, with 
several interesting possibilities being tried experi- 
mentally. In one trial, carbon dioxide replaces the 
air in the sack, possibly obtaining the benefits claimed 
for storage in that gas without the usual special 
storage equipment and cost. In others the sacks 
are used to protect the meats and vegetables during 
freezing by spray, air blast, or immersion. Sides of 
beef hung in them are said to show reduced loss from 
mould, without restraining the enzyme action that 
produces prime beef. It is expected that the principal 
packer attention will be directed to trials with pork 
products and that first application to be noted by 
consumers will be on poultry and fish. 








Roxiine Stock ror L.N.E.R. E.Lecrririep Linges.— 
Orders to a total value of more than £1} million have 
heen placed by the London and North-Eastern Railway 
Company for passenger coaches for the lines being elec- 
trified between Liverpool Street and Fenchurch Street 
and Shenfield, and between Manchester and Glossop. 
The new stock will be of the all-steel open saloon type 
with passenger-operated electro-pneumatic doors. 





* From Arthur D. Little’s Industrial Bulletin. 
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The Institute of Metals 


No. II 
(Continued from page 353, March 17th) 


HE first paper at the afternoon session on Wed- 
nesday, March 8th, was ‘‘The Vapour Pressure of 
Zinc in Brasses,’”’ by R. Hargreaves. 
VAPOUR PRESSURE OF ZINC LN BRASSES 

The pressures of zinc vapour in equilibrium with zine-copper 
alloys containing from 1 to 51 per cent. zinc and in equilibrium 
with some aluminium-brasses and nickel-brasses were deter- 
mined at various temperatures to within about 25 deg. Cent. 
of the melting points of the alloys. The lower limit of tempera- 
ture was such that the vapour pressure of zinc was only about 
1mm. mercury. Extrapolation to considerably lower tempera- 
tures will probably be reliable, especially in single-phase regions, 
in view of the linear form of the pressure-temperature relation- 
ship. The effect of loss or gain ot zinc on the surface finish was 
also examined. 

Dr. W. H. J. Vernon remarked that although oxide 
films were not supposed to come within the purview 
of the paper, he was rather inclined to doubt whether 
the author had really removed them by rubbing with 
Selvyt moistened with metal polish. He had also 
found that the results were profoundly affected by 
the surface condition of the specimen, 7.e., whether it 
was abraded with emery powder or etched in acid 
solution. Could the author say whether, under his 
conditions, the results were at all affected by the 
surface conditions ? In Teddington experiments the 
oxide films were there whether they were wanted or 
not. Sometimes oxide was carried into the system 
inevitably on the surface of the metal itself, and the 
method of preparation might not be so irrelevant 
as it might seem at first sight. 

Mr. F. C. Bailey said the paper was very interesting 
from the point of view of brass annealing, because it 
was the zinc vapour pressure which caused all the 
difficulties in any operation of bright annealing. 
Considering the actual conditions in an industrial 
annealing operation in the light of the paper, he had 
found that it was extremely unlikely that anything 
like gaseous equilibrium could ever be obtained where 
the brass was being annealed in a closed container or 
in a furnace with ill-fitting doors, as was more often 
the case. The conception that occurred to him was 
that the brass was surrounded, so to speak, by a 
cloud of zine vapour, the zinc vapour pressure being 
highest at the surface and diminishing as one pro- 
ceeded away from the brass. In order to prevent 
additional loss of zine it might be possible to bring 
another surface in close proximity to the brass, which 
would provide a counterbalancing zine vapour pres- 
sure, and he had had some experiments carried out 
on those lines. He took some small coils and put a 
brass hood over one coil and sealed it at the bottom. 
Under those conditions, annealing at 600 deg. Cent. 
for half an hour, there was slight oxidation due to the 
residual air in the container at one end. The next 
step was to impregnate the brass hood with zine and 
fill it with zine dust heated at about 600 deg. Cent., 
thus getting a high zine content in the hood. Under 
such conditions, although the space between the coil 
and the hood was about }in., zinc vapour passed quite 
readily across from the hood to the coil, and the zinc 
content of the outer loops of the coil during annealing 
at 600 deg. Cent. increased by some 5 per cent. That, 
however, was too much, and he made the distance 
between the hood and the coil about in. Then, 
with the hood of the same composition as the brass, 
there was no loss or gain of zinc, and the surface 
was not in any way impaired. Many people had known 
about that question for a number of years, but it 
was only recently that it had been determined 
quantitatively. 

Mr. Ivor Jenkin said that in the G.E.C. laboratories 
they had recently looked into the problem of bright 
annealed brass, and it seemed from that work that 
there was no indication of the concentration of zinc 
at the surface, and that the loss of zine was solely 
dependent on the rate of arrival of the zinc atoms at 
the surface. On the question of the influence of oxide 
coating, the results obtained in the G.E.C. labo- 
ratories also differed from those of the author, and 
before the publication of the paper they had been 
unable to have an X-ray analysis. Since the publica- 
tion of the paper, however, a further test had been 
carried out in a vacuum, and from it it seemed that 
the presence of an oxide film on a thin specimen would 
account for a high zine loss. The source of oxidation 
of the zinc in vacuum experiments was of considerable 
practical importance, and it had been found that the 
condensate from the evaporation tended to give rise 
to appreciable quantities of zinc oxide in addition to 
metallic zinc, and the evidence pointed to the fact 
that that oxidation resulted from the evolution of 
oxidising gases from the brass itself. 

Mr. 8. B. Williams also referred to discrepancies 
between the author’s results and those obtained by 
the G.E.C., and said they would be dealt with in 
detail in writing. As to the bright annealing of strip, 
there was the point in the volatilisation of zinc that 
it was necessary to have a very pure atmosphere 
from the point of view of the absence of non-oxidising 
gases, and for that reason it was generally recognised 
nowadays that cracked ammonia was about the only 
atmosphere in which one could hope to bright anneal 





brass. ‘Che problem from the practical point of view, 
however, was complicated by the fact that, in general, 
it was necessary to take the strip straight from the 
mill and anneal it. Economic conditions did not 
permit of any pre-cleaning treatment, and the idea 
of ever being able to bright anneal brass strip com- 
mercially had been abandoned. However, they had 
been encouraged to go on a little farther, and the 
most recent technique which had been evolved might 
give quite useful results in practice, viz., a combina- 
tion of vacuum annealing and annealing in a very 
pure gas. 

Professor R. 8. Hutton said that if-the problem of 
annealing of brass was to be thoroughly understood 
it was necessary to know more about the factors 
which had been mentioned by the author, and par- 
ticularly was it important to know the vapour tension 
of the brass and how to control it. 

Dr. R. Genders expressed the view that the results 
given in the paper would have far-reaching industrial 
significance. 

The author, in his reply to the discussion, said the 
work described in the paper had been:primarily carried 
out to determine the vapour pressure of zinc in brasses. 
The allied phenomena were of secondary importance. 
He endorsed the view that cracked ammonia was the 
best atmosphere to use in bright annealing. 

The next paper was “The Influence of Static 
Stress and Heat Treatment on the Intercrystalline 
Corrosion of some Wrought Aluminium Alloys,” by 
J. D. Grogan and R. J. Pleasance. 


CORROSION OF ALUMINIUM ALLOYS 


The intererystalline failure under static stress of the alu- 
minium alloy containing 3 per cent. copper and 20 per cent. 
zine and of kindred alloys in the form of wrought heat-treated 
strip and the influence of heat treatment on the sensitivity 
of the alloys to such failure are examined. It is shown that 
the sensitivity increases with the quantity of zine in solid 
solution. Attention is drawn to the similarity of failure in 
air to that in salt solution. The influence of heat treatment on 
this type of failure in thin strip * Y ” alloy and 4 per cent. 
copper-aluminium alloy is examined. It is found that material 
rapidly cooled from the solution treatment temperature by 
quenching in cold water is free from intercrystalline attack 
when submitted to sea-water spray, and that in this case corro- 
sion is not influenced by the imposition of static tensional 
stress on the material during exposure. Material more slowly 
cooled, e.g., in air, is susceptible to intercrystalline corrosion, 
which is markedly stimulated by the imposition of static stress. 


Dr. H. Sutton said the paper was very welcome 
because it dealt with a problem of great scientific 
interest and also of major practical importance, con- 
cerning, as it did, a great many of the higher strength 
aluminium alloys and bearing also on a very wide 
range of ferrous and non-ferrous materials. The work 
brought to light a point of major importance for 
practical metallurgists with regard to the advantage 
of quenching Y alloy in cold water followed by ageing 
at 100 deg. Practical experience suggested that the 
rate of cooling rather than the medium used secured 
freedom from intercrystalline corrosion. He had 
found intercrystalline corrosion to occur after as 
long as six months and nine months, and therefore 
it was necessary to proceed very carefully in deciding 
whether an alloy was susceptible to intercrystalline 
corrosion or not. Acidity was also of great import- 
ance and the hydrogen ion concentration in a corrod- 
ing medium seemed to act in the same way as stress 
in accelerating breakdown. 

Mr. A. J. Murphy said work which he and his 
colleagues were doing gave results which were in 
complete agreement with those of the authors as 
regards the effect of etching at elevated temperatures 
on the resistance to stress corrosion conditions. 

Dr. W. H. J. Vernon said the results described by 
the authors were allied to season cracking, and it was 
interesting to see in what way those results on the 
age hardening of aluminium alloys could be corre- 
lated with the results established for other materials 
which showed season cracking propensities. Looking 
at the phenomena as a whole in the light of the authors’ 
conclusions, there seemed to be three factors, namely, 
corrosion, residual stress, and precipitation, and two 
of those factors must be present. With the brasses 
it had been suggested that the precipitation factor 
came in in certain cases of season cracking, but, 
however that might be, it was known that the residual 
stress was of very great importance, and usually 
residual stress and corrosion were the two contri- 
butory factors. He asked if the authors had carried 
out experiments on excluding air and impurities 
from the air; in other words, using purified air. 

Mr. 8. L. Archbutt said that some common factors 
seemed required to explain failures in different 
materials, but he was wondering whether there 
were factors which were highly specific to individual 
classes of material. For some reason or other, there 
had recently been a spate of intercrystalline problems 
brought to the National Physical Laboratory calling 
for careful investigation on widely different materials. 

Dr. von Zeerleder said that in the normal produc- 
tion of duralumin, it was often observed that in one 
batch treated in the same way in every respect, some 
sheets showed very little tendency to intercrystalline 





corrosion, whilst others did not, and for a long time 
it was not clear what the reason was. Systematic 
investigation, however, showed that the time that 
elapsed from taking the sheets out of the furnace 
until they were dipped into the water—between 
ten seconds and one minute, depending on the organi- 
sation of the heat treating department—had a very 
marked influence on intercrystalline corrosion, with- 
out affecting the mechanical properties, and it had 
-been found that a period of not more than ten seconds 
must be observed in order to avoid intercrystalline 
corrosion. The longer the period, the greater were the 
signs of intercrystalline corrosion. 

Dr. Max Hansen said that during recent years a 
considerable amount of work had been done in Ger- 
many on stress corrosion, especially with aluminium 
alloys containing magnesium alone or zinc and 
magnesium. Those alloys in some cases showed @ 
high tendency towards stress corrosion, and samples 
had broken within a few hours or even minutes of 
being subjected to the test. Investigation had shown 
that the susceptibility to stress corrosion was definitely 
related to the metallographic structure of the alloys. 
Failure widely differed with the same heat treatment, 
and the behaviour of the test specimens was very 
sensitive to small variations. An aluminium alloy 
containing 9 per cent. of magnesium was very resist- 
ant to stress corrosion, and the specimens were also 
sensitive to the influence of temperature. Several 
proposals had been made to minimise the suscepti- 
bility to stress corrosion by adding other elements 
or by heat treatment and at elevated temperatures, 
but these investigations had shown that it was not 
possible to predict the behaviour of the alloy in regard 
to stress corrosion on the basis of microscopical 
examination. 

The President said the problem discussed presented 
itself in connection with a good many metals and 
alloys, and although in some cases the microstructure 
was the cause of the effect, the differences being dealt 
with by the present authors were of a subtle kind. 
Very small differences in the rate of cooling were 
certainly not enough to produce any change in 
appearance under the microscope. Whatever change 
might go on at the boundary must be of a very subtle 
character, and needed new methods of investigation. 
It had been suggested that the electron diffraction 
method might be useful, but in the process of produc- 
ing a fracture an oxide layer formed on the surface. 
It was very thin, and he was afraid that the electron 
diffraction method would merely detect that. The 
authors’ work was still proceeding, and it was hoped 
there would be further results later on dealing more 
particularly with the effects of different chemical 
conditions. 

Mr. Grogan, replying to the discussion, said that 
when using the electron diffraction method the elec- 
tron beam must strike the surface at a very low glanc- 
ing angle. His fractures, however, were such that it 
was not possible to get a glancing beam on to the 
surface, and so far that was the stumbling block to 
the employment of that method. There was no doubt 
the change mentioned by Dr. Zeerleder took place 
extremely rapidly at a very elevated temperature, 
because it was very difficult to believe that in the 
period of time mentioned the temperature had fallen 
more than 100 deg. or 150 deg., even when the 
material was quite thin. In the experiments described 
in the paper the time taken was from five to eight 
seconds, so that they were well within the safe limit 
mentioned by Dr. Zeerleder. As regards excluding 
air and the effect of that upon intercrystalline corro- 
sion, mentioned by Dr. Vernon, he said there were 
practical difficulties in the way of doing that in the 
method that had been adopted in these experiments, 
but further work had been done in which the air had 
been washed in acid and alkali and then dried with 
calcium chloride. That was not completely dry air, 
but it was air of very low humidity free from sus- 
pended salts, ammonia, and CO,, and whilst in such 
an atmosphere the 320 alloy was highly susceptible, 
it stood up from two days to three months without 
failure, but after exposure to normal air it failed in 
the normal period. The same air brought up to 
saturation point with moisture would cause the same 
material to fail within a very few hours. It put up 
the rate of failure about five-fold. Hence, it could 
be said to be entirely proved that the attack was 
undoubtedly chemical, and that moisture was one of 
the factors. 

The next paper was “ Embrittlement of Tin at 
Elevated Temperatures, and its Relation to Im- 
purities,” by G. E. Homer and H. Plummer. 


EMBRITTLEMENT OF TIN 


The embrittlement of tin at elevated temperatures is not a 
property of the pure metal, but is caused by the presence of 
impurities. The latter form eutectics or solid solutions which 
fuse at temperatures below the melting point of tin, and thus 
lead to intergranular fracture. By means of a simple bending 
test, the temperature at which brittleness first occurs has been 
determined for both cast and annealed specimens of tin con- 
taining additions of lead, copper, bismuth, cadmium, silver, 
zine, iron, antimony, or arsenic. In each case the temperatures 
may be correlated with the solidus of the equilibrium diagram, 
and it is shown that in many cases the method may be employed 
to determine the solidus lines quickly and accurately. Solidus 
lines have been determined in this manner for the tin ends of 
the systems lead-tin, copper-tin, cadmium-tin, silver-tin, and 
zine-tin, and certain new values are given for limits of solid 
solubility. The effects of adding two or more impurities simul- 
taneously to tin have been investigated. A study has been made 
of the distribution of lead in tin and of the rate and manner of 
dissolution and reprecipitation of the lead-tin eutectic on 
heating and cooling certain tin-rich alloys. The Brinell hardness 
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of pure tin has been determined over a range of temperature 
between 0 deg. Cent. and the melting point, and the curve shows 
no inflections. The existing information on the supposed 
y-modification of tin is reviewed in the light of the present 
results. It is concluded that this modification does not exist, 
and that many of the effects previously ascribed to it have been 
caused by impurities. 

Mr. J. Cartland said the paper was quite a romance. 
What happened apparently was that clients of the 
Tin Research Council had complained of the brittle- 
ness of tin at high temperatures. The authors then 
took some pure tin and treated it similarly, and found 
the same thing did not happen, and they started to 
think. The net result was the design of the apparatus 
mentioned in the paper, and he could hardly recollect 
a case in which such simple apparatus yielded such an 
interesting series of results. The “ waggleometer”’ 
was the only name which occurred to him for it at the 
moment. It had been shown that a very small quantity 
of eutectic would cause failure under very low 
loads in the course of ordinary work, but the authors 
had proved that to be an understatement, because 
they had shown that the most minute trace of 
eutectic present caused failure at practically nil 
loads, owing to the solid solution melting at the 
eutectic temperature. With regard to the gamma 
transformation, almost everybody had believed in 
that since 1879, but in his view the authors with their 
very simple apparatus had completely ‘“‘ de-bunked ” 
the gamma transformation. 

Dr. D. Stockdale said he could not agree with Mr. 
Cartland that the authors’ method was a very good 
one, for the simple reason that he did not believe it 
gave correct results. He could not conceive an 
apparatus such as the authors used being more sensi- 
tive than the electric resistance method. There must 
be very substantial heat losses in the authors’ appa- 
ratus, which made it very difficult to measure the 
temperature of the specimen as opposed to the tem- 
perature of the alloy. There were many discrep- 
ancies between the authors’ results and those.of other 
workers, and he hoped therefore the authors’ results 
could not be accepted as absolutely reliable and up 
to date until the discrepancies had been cleared up. 
He attributed the differences in some cases, at all 
events, to the presence of impurities. 

Mr. Homer, in a brief reply, challenged Dr. Stock- 
dale’s criticism of the accuracy of the method used, 
and said that the lead-tin equilibrium diagram results 
had been obtained by metallographic methods which 
varied from 0 to 3 per cent., for the limit of solubility, 
and in view of that he did not think they need haggle 
too much about possible inaccuracies in the method 
employed in his case. He disagreed as to the sugges- 
tion that the discrepancies between the work in his 
paper and the work of others was due to impurities 
in the alloys, because whenever the authors had 
determined the solidus of an alloy which contained 
some constituent of a known melting point, they had 
never been more than | deg. from the well-established 
and accepted values, and they could explain that 
1 deg. 

The following two papers were also presented, but 
not discussed :—‘‘ On the Theory of the Origin of 
Rolling Textures in Face-centred Cubic Metals,” 
by M. R. Pickus and C. H. Mathewson, and “ An 
X-ray Investigation of Cobalt-Aluminium Alloys,” 
by A. J. Bradley and G. C. Seager. 


INDUSTRIAL APPLICATION OF SPECTROGRAPHY IN THE 
NON-FERROUS METALLURGICAL INDUSTRY 


On the afternoon of Thursday a discussion on 
Spectrography was opened by Mr. F. Twyman, F.R.S. 

Mr. Twyman recalled that as long ago as 1914 
the American Brass and Bronze Company had com- 
menced to use spectrum analysis regularly in testing 
the purity of its raw materials; Dr. Judd Lewis, 
in his daily practice as a consulting chemist, had used 
the spectrograph at least as long as that. But it 
was only during the last five or ten years that much 
had been written about it. Industrial people had 
consulted the academic physicists and had contri- 
buted much to the progress of the subject and to 
publications. The people using the process were 
making improvements, but there had been no means 
of collecting together the information and making 
the facts known in order to enhance general progress. 
He hoped the meeting would be one of the means 
which would remedy that position in the future. 
Messts. Julian Springer, of New York, were publishing 
an international journal, dealing entirely with 
spectrographic analysis, and papers would be accepted 
in German, French, and English. 

Opening the debate, Dr. F. C. Stephan remarked 
that the spectroscope scored enormously over 
chemical analysis in dealing with certain kinds of 
material. So far as speed was concerned, there was 
nothing quite like the spectrograph in ordinary use, 
and its general adoption for ordinary qualitative 
measurements was well worth while. To those using 
it occasionally, he strongly recommended the use of 
aluminium electrodes. 

Dr. H. K. Whalley (of the Government Laboratory) 
dealt with the development of spectrographic methods 
of analysis at the Laboratory during the last two or 
three years, primarily for non-ferrous metals, and 
said that the chief concern was accuracy ; speed 
was a secondary consideration. By using photo- 


metric methods of comparison, an accuracy could 
be secured to within +5 per cent. in measuring the 
amount of a particular constituent present in an 





alloy ; thus, if there were 0-5 per cent. of iron in a 
sample, that quantity could be estimated to within 
0-02 or 0-03 of the true figure. That was an accuracy 
with which few routine methods could compare— 
and he emphasised that the results were obtained 
as an ordinary routine process, as distinct from a 
research job. Expressing agreement with Mr. 
Twyman that the main sources of error were the 
error of the spark, the error of the photographic 
plate (it did not react equally to light all over its 
surface), and the error in the operator’s measure- 
ments, he said that while the tendency to blame the 
spark for many of the errors of spectrographic analysis 
had some foundation, it was perhaps a somewhat 
exaggerated argument. 

Dr. Judd Lewis said that if one had truly standard 
methods and a physical method of measuring the 
intensities of the lines, then one ought to arrive at 
results which could not be improved upon by the 
chemical process. 

Dr. A. G. C. Gwyer, who was concerned par- 
ticularly with spectrographic analysis of aluminium 
and aluminium alloys which had to be sold to specifi- 
cation, suggested that so long as spectrographic 
analyses had been obtained by methods of visual 
comparison, the general adoption of the process had 
hung fire, whereas since the introduction of micro- 
photometric methods of measurement of the non- 
recording type, the spectrograph had made rapid 
strides. It must be recognised, however, that much 
more work remained to be done before the spectro- 
graph could hope to replace chemical analysis on a 
large scale. The Bureau International de Il Alu- 
minium had recently formed a sub-committee to 
study the spectrographic analysis of aluminium 
and its alloys, and the members of that committee 
had attended a meeting of a German committee 
dealing with the same subject. 

There was a reasonable choice of apparatus by the 
principal makers, and it appeared to be generally 
agreed that for the measurement of the density of 
the lines some form of micro-photometer of non- 
recording type would be the most satisfactory. On 
the other hand, there was difference of opinion as to 
the best type of spark excitation, the choice apparently 
lying between that known as the resonance and that 
known as the Feussner type, in which a rotary inter- 
rupter was included. It was important that elec- 
trodes should be as homogeneous as possible, and so 
far there was very little unanimity as to the form they 
should take. There seemed to be no point in employ- 
ing plates of high rapidity ; but on that matter and 
the details of development it was hoped to arrive at 
some substantial form of agreement. 

Mr. D. M. Smith said that the British Non-Ferrous 
Metals Research Association had carried out research 
on metallurgical applications of the spectrograph for 
more than a decade, and the standardisation of simple 
routine methods and the maintenance of a “ library ” 
of synthetic alloys and chemically analysed samples 
for reference standards had served a useful purpose, 
judging by the number of member firms of the Asso- 
ciation which had either adopted spectrographic 
methods or were about to do so. The standard 
method of analysis with the micro-photometer was 
one of interpolation, consisting of the comparison of 
unknowns with alloys of known composition by means 
of spectra photographed on the same plate. Work was 
in progress in the Association’s laboratory with a view 
to exploring the possibilities of absolute methods of 
analysis by means of the micro-photometer. The 
use of pairs of lines of equal intensity (often called 
** homologous pairs ’’) had been shown to be a reliable 
procedure when a standard technique had been 
followed, as, for example, in the well-known internal 
standard and auxiliary alloy methods of analysis. 
The accuracy of the micro-photometer was shown to 
be adequate for the purpose in view, so that, in addi- 
tion to its use in routine analyses, it formed a valuable 
tool for general research. 

Dr. H. W. Brownsdon (Vice-President) urged that, 
to enable full advantage to be taken of spectro- 
graphic analysis, there should be concerted action 
between producers and users, so that it should be 
given the same official recognition as chemical 
analysis for the acceptance of metals and alloys to 
specification standards. 

Monsieur Gaston G. Gauthier (France), speaking in 
French, said that at his laboratory at Chambéry 
sufficient experience had been acquired of spectro- 
graphic analysis to use it quantitatively in a manner 
suitable for the routine analyses of alloys. A check 
was kept on the finished aluminium products, and also 
on the metal in the furnace. Tests were made on 
alloys of aluminium containing 1-25 per cent. man- 
ganese, and alloys containing 1-25 per cent. manganese 
and 1-5 per cent. magnesium. In duralumin, 
spectrographic analysis was used for all the elements, 
except the copper. The alloy known in France as 
** Alpax”” and known in Germany as “ Silumin,” 
was analysed for manganese and magnesium, but 
not the silicon, the method being not yet entirely 
satisfactory for the latter. For alloys of aluminium 
and magnesium the spectrographic method was used 
for a magnesium content up to 5 per cent.; above 
that the method seemed capable of application, but 
further investigation was needed. By that he meant 
that his organisation was not satisfied until the possi- 
bility of error was reduced to a maximum of +3 per 
cent. 





Dr. Leopold Frommer discussed his use of the 
spectrograph for the analysis of RR alloys, con- 
fining his attention to magnesium. Between forty 
and fifty specimens were dealt with per day, and the 
results carefully analysed, and he gave particulars 
of 320 specimens, analysed both spectrographically 
and chemically, to indicate the accuracy obtained. 
Of the first 180 odd specimens, when the sparking 
generator was connected to a stabilised supply, 
58 per cent. had shown deviations between chemical 
and spectrum analysis of from 0 to 5 per cent.; about 
30 per cent. of them had shown deviations between 
5 and 8 per cent.; 10 per cent. of them had shown 
deviations between 8 and 10 per cent.; and in one 
specimen there was a deviation of 10-5 per cent. 
The average deviation was of the order of 4:5 per 
cent. Another 134 specimens were dealt with, the 
primary side of the sparking transformer being con- 
nected immediately to the electricity mains. The 
voltage in the mains fluctuated to the extent of 
+5 per cent., and in consequence the deviations in 
that group of specimens were considerably larger 
than in the previous case. Thus, electrical con- 
ditions had considerable influence on the accuracy 
of the results. 

Mr. J. R. Handforth said that his company had 
used the spectrograph for the commercial analysis 
of aluminium alloys, and after six months’ experi- 
ments had obtained the permission of the Air Ministry 
to use the spectrograph for the analysis of duralumin 
in DTD 270, within rather narrower limits than 
those laid down by ordinary specifications. He felt 
that, given a little more time, any of the Air Ministry 
alloys could be analysed by means of the spectro- 
graph. The main progress made in spectrographic 
analysis was due to the introduction of the micro- 
photometer, which rendered the reading of the 
results ten times more accurate than by visual 
examination. He commented upon the variations 
that could be caused by trivial modifications of the 
spectrographic technique, and said he was satisfied 
that, given proper technique, the spectrographic 
analysis of light alloys was at least as accurate as 
chemical analysis. 

Dr. G. Barr, discussing the desirability or otherwise 
of a preliminary sparking period before exposures 
were made, particularly where the constituents 
of samples differed considerably in volatility, said that 
preliminary sparking clearly reduced the sensitivity 
of detection of the more volatile constituents, and he 
suspected that part of the justification for its use lay 
in the convenience of being able to correct the align- 
ment, &c. But with suitable mechanical means for 
locating the gap, that argument seemed to lose its - 
force. It seemed to him that only when there was 
microscopic segregation was preliminary sparking 
necessary. Even then it was probable that a long 
exposure time (with appropriate diaphragm) would 
lead to equally uniform results. As the size of the 
segregations increased, the feasibility of an analysis 
corresponding to the chemical analysis of a large 
sample decreased. 

The flame spectrum method offered advantages 
in dealing with alloys of certain metals, in that the 
relative sensitivities were frequently very different 
from those to which we were accustomed in the arc 
or spark. Some workers appeared to have despaired 
of making satisfactorily reproducible spraying 
mechanisms in glass, but at the National Physical 
Laboratory encouraging results had been obtained 
with an all-glass sprayer and burner, and the flame 
spectra obtained were extraordinarily clean. 

Mr. M. Milbourn enlarged upon the two funda- 
mental concepts of accuracy and sensitivity (to 
which Mr. Twyman had rightly given prominence) 
from the point of view of one who was carrying out 
routine analyses of metals which had to meet certain 
specifications. There was an accumulated weight 
of evidence, he said, that an accuracy comparable 
with that obtained chemically could be attained for 
numerous added constituents in a material, by using 
a suitably controlled spark circuit and a microphoto- 
meter. The spark, however, was frequently insensitive 
to small quantities of impurities, and one had to use 
the are in order to detect them. The sensitivity 
of the arc, nevertheless, was generally obtained 
at the expense of reproducibility, and it was doubtful 
at present whether one was justified in using micro- 
photometric measurements on metallic arc spectra. 
But the method was very valuable, and he was con- 
cerned with arcing about 2000 samples per month, 
and examining each spectrum for 6-10 impurities. 
In fact, the analysis of copper and copper-rich 
alloys for impurities was being carried out entirely 
by spectrographic means using a simple direct arc. 

Dr. R. Breckpot (Louvain University, Belgium) 
said that spectrographic and spectroscopic methods 
had been applied in Belgium for some years, and at 
one large works at Antwerp 11,500 determinations 


-were made each month by the visual examination 


of the spectra. The precision was between +10 
and 20 per cent., which was sufficient for quite a 
number of industrial determinations. The deter- 
mination of bismuth in lead, for instance, could be 
made visually with greater certainty than by the 
usual chemical methods. Although the rough 
spectrographic methods gave a precision to within 
only 10 per cent., it could be shown quite easily 
that the percentage of bismuth was 0-13 or 0-14, 
instead of the 0-10 given by the chemist ; bismuth 
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was lost in the course of the chemical procedure. 
At another factory, zinc, cadmium, and lead were 
being analysed systematically. 

With regard to errors in spectrographic analysis, 
he expressed the view that the largest errors were 
imputable to the photographic plate. 

Mr. Twyman, at the conclusion of the discussion, 
said he had heard very much that was new and 
useful. The meeting had served to show how very 
important it was to collect together people interested 
in the subject, for every one of the speakers had 
contributed something from his own experience which 
would be of great use to others. 

(To be continued) 








Spectrography in the Non-Ferrous 
Metallurgical Industry* 


By F. TWYMAN,t F.R.S., M. Inst. Met, 


THE metallurgist who ten years ago started to use 
the spectrograph for his analyses had much to do 
before it was of much benefit to him in his daily work. 
Although the ease with which he could make a com- 
plete qualitative analysis of an alloy was at times 
valuable, such problems are only of occasional 
occurrence in most laboratories. Before he could 
apply the instrument to the daily routine, he had to 
find the best lines for identifying the various con- 
stituents, to assure himself that lines of other possible 
constituents would not be a source of confusion, to 
decide how to estimate the quantities present, and 
whether the accuracy of determination was sufficient 
for his purpose. Again, he had to decide whether he 
should use the arc or the spark ; if the latter, what 
was the best self-induction and capacity to employ. 
He had also to discover whether the procedure appro- 
priate for one alloy was also suitable for others. 
Even when he had found by experience the answer to 
these questions, he might find the technique so 
developed was not always reliable in the hands of 
another observer, who, though apparently doing the 
same thing, was actually departing from the original 
procedure in some way not then thought to be of 
importance. 

The position to-day is very different. In the past 
five years over a hundred investigators have published 
papers on spectro-chemical analysis, most of which 
have contributed something of greater or less import- 
ance to the subject, and the metallurgist, whether he 
is concerned with high-purity or commercial copper, 
lead, nickel, platinum, or other metals, brasses, 
bronzes, or alloys of aluminium and magnesium can 
readily find well-tried data for spectro-chemical 
analysis. 

In anticipation of the discussion on spectro- 
chemical analysis which is to take place at the annual 
general meeting of the Institute of Metals on March 
9th, I would like, in a few words, to state the principal 
developments of the past five years or so, and then 
to mention one or two of the problems still requiring 
investigation. 


PRINCIPLES OF PROCEDURE WHICH HAVE BECOME 
GENERALLY ACCEPTED 


The results of many investigations have established 
that, with certain important qualifications and within 
certain limits :—(a) Any mixture or combination of 
elements can be made to emit a line spectrum charac- 
teristic of those elements; (b) in such spectra the 
intensities of the lines of the various elements have a 
relation to each other which depends only on the per- 
centages present; and (c) small variations in the 
percentages of any particular element present cause 
no variation in the intensities of the lines of the other 
elements. 

Quantitative spectrum analysis resolves itself 
therefore into a measurement of the intensities of 
spectral lines. One cannot, however, measure the 
percentage of a constituent directly from the absolute 
intensity of its photographed spectrum, owing to 
variations in the are or spark discharge, in the con- 
ditions of development, and so forth. Measurements 
are therefore based on a comparison of selected spectral 
lines of a minor constituent with those of the main 
constituent—a principle called by W. Gerlach that 
of the “ internal standard.” 


Homo.tocovus Line Pars 


Theory and observation alike support the recom- 
mendation of Gerlach and Schweitzer to use for the 
measurements, wherever possible, only lines whose 
intensities relative to each other do not vary with 
even widely varying conditions of the arc or spark ; 
in their method those authors confined themselves 
to the use of lines whose intensities remain equal to 
each other under widely different conditions of excita- 
tion, for as Gerlach points out, such lines remain of 
equal intensity even when they are over or under- 
exposed. He uses these “ homologous line pairs,” 
as he terms them, as the basis of his system of 
analysis. To do so is a severe restriction on the choice 
of lines, and where, as is usual nowadays, a photo- 
metric method is employed, the choice can be extended 
to lines unequal in intensity providing the ratio of 
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the intensities does not alter much with changes in 
the conditions of excitation. 

The work of a number of investigators has now put 
on record a large number of line pairs suitable for 
analysis. 


MEANS OF PRODUCING THE RADIATION 


Although the flame has continued in use for certain 
purposes—as, for instance, in the method of Lunde- 
gardh for the analysis of soils (in the form of extracts) 
—only the are and spark are used in the analysis of 
metals and alloys. 

A phenomenon which reduces the accuracy of 
observation when the are or spark is used is the more 
or less continuous background of the spectrum 
which is sometimes present. To remove the back- 
ground from the are spectrum, Gerlach introduced 
the interrupted are, in which the electrodes are 
repeatedly brought into contact and separated ; 
the oxidation due to heat is greatly reduced, and 
it is thus possible to avoid the almost continuous 
background, due to the complex molecular spectrum 
which causes difficulty in using the are spectra of 
aluminium, for example. “ Background” in the 
spark is chiefly due to the air lines. It has been 
known for many years that these can be removed 
by inereasing the self-induction in the sparking 
circuit, but in recent years it has become recognised 
that with different alloys different amounts of self- 
induction are advantageous. 

It is in using the spark that most progress has 
been made in quantitative analysis in the past 
five years; it does not appreciably consume the 
material or overheat it, and is more constant than 
the are both in position and in character. A few new 
modes of producing the spark may be mentioned. 

Gerlach, analysing very small areas of non-metallic 
specimens, such as thin sections of animal organs 
(liver, &c.), mounts the specimens on slides and 
produces a high-frequency (Tesla) discharge between 
a point and the selected portion of the specimen. 
Ruthardt has analysed metallurgical specimens in 
this way. 

Feussner modified the usual spark circuit by 
introducing a rotary interrupter and resonant circuit. 
Seith and Hofer blew an air blast from twin jets 
on the gap of the ordinary spark to remove the outer 
layer of comparatively cold metallic vapour which 
absorbs the radiation of certain of the ‘spectrum 
lines. Duffendack, for the analysis of solutions, 
added to the Twyman and Hitchin sparking tube 
for liquids an exhaust for drawing off the fine spray 
caused by the spark. Later, with Wiley and Owens, 
he used a Pyrex or silica tube. 

It does not appear that any of these special sparking 
devices are needed for the ordinary run of work in 
chemical or metallurgical analyses, and it remains 
the general practice to use the usual oscillating 
spark, with condenser and self-induction coil. 


MEANS OF INCREASING SENSITIVENESS 


Milbourn pointed out that enhanced sensitivity 
in the detection of minute amounts of impurities 
in copper is attained by using a globule of the sample 
(0-2-0-5 gramme) as electrode in place of a solid 
rod. Pifia de Rubies and Doetsch, desiring to detect 
extremely minute percentages, effected a concentra- 
tion of a specimen placed in the are by allowing 
it to melt there and evaporate off the more volatile 
constituents. 

Probably the most sensitive of all methods of 
exciting the radiation is that developed by Mannkopff 
and Peters working with V. M. Goldschmidt at the 
University of Géttingen, in which the radiation 
from the layer in the immediate neighbourhood 
of the cathode of an arc discharge is used. 


MEANS OF DETERMINING THE INTENSITIES OF THE 
LINES 

A very simple means of quantitative analysis, 
and one which has been very widely used, is provided 
by making lists of pairs of lines of minor and major 
constituents of a substance which at known per- 
centages are of like intensity. When the minor 
constituent is present in only slight traces, most 
of the lines of the major constituent will be consider- 
ably over-exposed, but usually weaker lines will be 
found which can be utilised. 

When a synthetic mixture to match the sample 
can be prepared, an approximate quantitative 
determination can be made without any photometric 
appliance, and the necessary instrumental equipment 
is reduced to a minimum. In the routine analyses 
of metals and alloys such a procedure is not feasible, 
and even where methods of synthesis are applicable, 
time can be saved in the chemical operations and 
increased accuracy can be obtained if methods of 
photometry are available. 

A number of devices have been applied to such 
photometry (comparison of line intensities), but 
only three, the logarithmic sector, the stepped sector, 
and the micro-photometer, have become at all widely 
used. 

The Logarithmic Sector—This device, the use o 
which is due to Scheibe and Neuhausser, is a disc 
whose periphery is cut to a logarithmic curve, and 
which is rotated in front of the slit, so that the 
exposure is made to vary along the slit. This results 
in the lines on the spectrogram being of different 





lengths, which are a measure of their relative 
intensities. 

The logarithmic sector has been used by a number 
of workers in the past five years with both the arc 
and the spark. It appears that an accuracy of within 
10 per cent. in determining a minor constituent is 
usually obtained by the use of the logarithmic 
sector. The method is simple, but it is very difficult 
to define precisely the end points of the lines. 

The Micro-photometer.—This gives an accuracy 
distinctly greater than that of the logarithmic sector, 
and by using the micro-photometers of the non- 
recording type which have been designed for this kind 
of work, routine analyses can be carried out very 
quickly. 

The micro-photometer is a thermo-electric or 
photo-electric instrument with which the density of 
blackening of the lines on a spectrogram can be 
measured. It was first used in astrophysical investi- 
gations, and the problem of deriving from such 
measurements the relative intensities of the radiations 
themselves was solved by physicists by sound but 
laborious methods. 

An instrument with which measurements of 
blackening of the plate can be made ten times as 
accurately as by eye did not long escape the notice 
of spectrographers, and five years ago it was already 
being applied. Some of the claims to very high 
accuracy then made were scarcely justified, for the 
authors had neglected to-make use of the experience 
of the physicists; but in 1933 Duffendack was, in 
exceptionally favourable cases, achieving an accuracy 
of 1 per cent. in the analyses of solutions. 

There has now been developed a widely applicable 
routine which, while sound, is also simple and quick 
when applied to routine analyses. 

An industrial laboratory, dealing as it does with a 
range of alloys requiring analytical control, offers 
ideal facilities for collecting specimens of accurately 
known composition which can be used as standards 
for the production of graphs, and by the use of 
these standards the laborious plate calibration used 
by the physicists has been avoided. 

B. A. Lomakin, in the optical laboratory of the 
Bureau of Weights and Measures, Leningrad, used as 
early as 1930 a method based on micro-photometer 
measurement of the lines of the major and minor 
constituents, involving calibration of the plate by use 
of standard specimens, and his method is very similar 
in principle to that now in general use. 

There is a particular way of treating the measure- 
ments that renders the results relatively independent 
of such factors as variations in exposure and of the 
type of plate used, but this is not the place to go into 
such details. The method is rapid, the spectra of 
twenty specimens can be taken on one plate, and the 
whole process of making the exposures, developing, 
fixing, washing, and drying can be compressed within 
forty minutes, while the micro-photometer measure- 
ments for each line can be carried out on the micro- 
photometer within fifteen seconds, provided that an 
instrument of the non-recording type be used. It is 
not surprising therefore that it has been found easily 
possible for a single observer to carry out thirty 
analyses a day for five minor constituents. 

By adopting modern methods of rapid processing 
of the plates, the development, &c., can be very 
greatly accelerated, though most workers prefer not 
to use these methods, which are not without dis- 
advantages. 

Having thus briefly described the nature of the 
developments which have in the past ten years so 
changed the status of spectro-chemical analysis as a 
practical method, it is worth while considering some 
problems on which more light is still needed. 


CausEs OF DISCREPANCIES BETWEEN CHEMICAL AND 
SPECTRO-CHEMICAL ANALYSIS 


Micro-photometric measurements of photographed 
spectrum lines can be made to an accuracy corre- 
sponding to about 1 to 14 per cent. in an analysis. 
When, however, an actual analysis is carried out 
this degree of accuracy is rarely attained. Much 
work has been carried out to determine the causes 
of this, and the investigations may be divided into 
two groups: (1) Those seeking to devise means of 
sparking or arcing the specimen with a discharge 
of more constant character, and (2) those finding in 
the heterogeneity of the specimen under test a 
complete explanation of the inconsistencies. 

If the analysis of a substance is to be stated in 
gravimetric terms, a calibration curve must be made 
by measurements on standard samples of the same 
type as that to be analysed, but having accurately 
known contents. In the analysis of powders and 
solutions, mixtures can readily be synthetised to 
form the necessary standards, the methods of 
Lundegardh, Twyman, Duffendack, Nitchie, &c., 
being used for the analysis of the solutions and those 
of Judd Lewis, Goldschmidt, and co-workers, 
Breckpot, Slavin, and others, for the powders. 

To avoid the effect of heterogeneity, those working 
with alloys sometimes convert them into solutions 
(Duffendack, Nitchie, Scheibe, Triché), and others 
convert them into powders (Breckpot, Judd Lewis, 
Slavin). 

In dealing with solid metals and alloys, the pro- 
vision of such samples is not easy, for in the case of 
the small proportions for which the spectrographic 
method is so suitable—for example, for amounts 
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of less than 1 per cent.---chemical analyses are often 
insufficiently accurate to realise fully the accuracy 
of the modern methods of spectro-chemical analysis. 

It is possible, however, to determine the accuracy 
of a spectro-chemical method solely by the intrinsic 
results of the methods, independently of any chemical 
analysis, merely by repeating the spectro-chemical 
tests on one and the same specimen. The results 
of careful tests of this kind appear in a paper by 
Kaiser. Working with the Feussner type of sparking 
system, and taking great care to keep the conditions 
of working constant, he found that with one alloy 
(antimony in lead, about 0-5 per cent.) and neglecting 
5 per cent. of his readings, all the remaining readings 
were within 2-64 per cent. of the mean. The paper 
is an important one, on account of the large number 
of readings taken on one specimen, the careful treat- 
ment of the readings to get the best possible average, 
and the complete way in which the conditions are 
stated. 

Measurements were also made in the Hilger Labora- 
tory, using the standard Hilger sparking system, 
on an alloy of the same composition as that which 
Kaiser used. The result was equally as good as 
Kaiser’s. Kaiser himself found that with other 
determinations than antimony in lead he did not 
get the same accuracy. The reason is not far to 
seek. The limit of solid solubility of antimony in 


lead at the eutectic temperature (247 deg. Cent.). 


is 2-94 per cent., so that at this temperature the 
antimony in the above-mentioned alloys would all 
be in solution. The solubility appears to decrease 
with temperature and at room temperature is probably 
extremely low. However, it would not be expected 
that there would be any free antimony in an alloy 
containing 0-5 per cent. of antimony, and actually 
in a micro-specimen containing 0-62 per cent. it 
was not possible to detect any free antimony. Thus 
the antimony is in solid solution and therefore dis- 
tributed in a uniform manner throughout the 
specimens; hence, the consistent results. Such 
uniformity is exceptional, and, since the spark 
reveals the constituents of the specimen at the point 
actually sparked, it is not surprising that one 
oceasionally gets considerable discrepancies between 
the chemical and the spectro-chemical determinations. 

Heterogeneity of the specimen is of four kinds— 
macroscopic, due to one of the constituents being 
unevenly distributed ; microscopic, depending first 
on the dimensions and nature of the grains and of 
the material between the grains, and secondly, to 
changes (oxidation, fusion, volatilisation) produced 
by the action of the arc or spark, the fourth type 
being that due to inclusions. 

In so far as the spectro-chemical method reveals 
such differences in local concentrations, the dis- 
crepancies are informative; for example, it might 
be well to investigate the heterogeneity of an alloy 
in connection with specifications. If a specification 
requires a particular constituent to be present in 
the proportions between, say, 0-6 and 1-2 per cent., 
the specification is scarcely complied with if, in places, 
those limits are exceeded, even if the average per- 
centage is correct. 

It is probable that the discrepancies due to macro- 
scopic heterogeneity can be averaged by traversing 
the sparks across the surface of the specimen. 

So far as microscopic heterogeneities are concerned, 
experience shows that consistent results can be 
obtained by allowing the spark to pass for a time 
before commencing the exposure. If a number of 
equal exposures are taken one after another, it would 
be found, in general, that the ratio of the intensities 
of a line of a minor and one of the major constituent 
varies. For example, in a cadmium-copper alloy 
containing 1 per cent. of cadmium, the line intensity 
ratio during the first 30 sec. of sparking was 2-58. 
This gradually increased until after 3} min. a like 
exposure gave a ratio of 5-2, after which it remained 
fairly constant. Presumably this is due to the 
evaporation of the cadmium. 

Thus it has become customary to give all the 
specimens a preliminary period of sparking before 
exposing the plate, and by this means more consistent 
results are attained, the degree of consistency varying 
with different alloys. Various attempts have been 
made to secure an equal consistency with all alloys. 

In preparing the electrodes, it is the general practice 
to file the points to shape. It occurred to the present 
author that the time variations referred to above 
might be partly due to the cold-worked skin being 
gradually pierced by the spark, and he-has tried the 
effect of etching a specimen deeply to remove the 
skin. It was found, with the cadmium-copper alloy, 
that the variations were greater with the etched 
surface. 

Variations of intensity may often be modified 
by altering the self-induction in the sparking circuit. 
For example, F. G. Barker, of the Sir William Bragg 
Laboratory, Sheffield, finding, in the analysis of 
steels, a tendency for the spark to seek out inclusions 
such as those of manganese sulphide, finds his 
measurements improved in reliability by leaving 
out entirely the inductance in the sparking circuit, 
and he is continuing to study the question of selecting 
the best inductance for each alloy. 

To sum up the present position as to the effect of 
heterogeneity, it may be said that— 


(1) Heterogeneity is the chief remaining cause of 
inconsistencies between successive spectro-chemical 





determinations of one and the same specimen and one 
of the chief causes of discrepancies between chemical 
and spectro-chemical determinations. 

(2) These discrepancies are chiefly due to macro- 
scopic heterogeneity, and may be reduced by employ- 
ing moving electrodes. On the other hand, the varia- 
tions of line intensity ratios from point to point of the 
specimen may be used to study this type of hetero- 
geneity. 

(3) The effects of microscopic heterogeneity may be 
reduced by selection of a suitable inductance. 

(4) The effect due to changes in the specimen pro- 
duced by the passage of the spark can be reduced by 
a preliminary period of sparking before commencing 
exposure. 

(5) The consistency of spectro-chemical analysis 
of alloys is from 2-5 to 7-5 per cent. in the percentage 
of minor constituent, according to the nature of the 
alloy. Solutions can be measured to a consistent 
accuracy more like 1} per cent. in favourable instances. 
Whether the figures for alloys can be made more con- 
sistent, more accurate, and more in accordance with 
the chemical determinations depends very much on 
whether one is able, on the one hand, to apply a 
micro-chemical method to the examinations of areas 
as small as those selected by the spark, or, on the 
other hand, to ensure that the area dealt with by the 
spark is increased to a size commensurate with the 
quantity taken into solution in adopting the chemical 
method. 


PERCENTAGE TO WHICH QUANTITATIVE SPECTRO- 


CHEMICAL ANALYSIS IS APPLICABLE 


The accuracies stated above are in terms of the 
percentage of the minor constituent which is being 
determined, and refer to the cases where the amount 
of the constituent is small. What one implies by the 
word “small” in this connection is stated to vary 
greatly with different alloys, but may be placed 
roughly at something of the order of 4 per cent. The 
limit is supposed to be associated with the presence 
around the are or spark of a layer of colder vapour of 
the constituent, which, in accordance with the prin- 
ciple enunciated by Kirschoff more than seventy 
years ago absorbs radiations of the same wave- 
lengths as those emitted by its glowing vapour. The 
present author doubts whether any such limit can be 
set, and believes that, when the spectrograph is as 
firmly established in the metallurgical laboratory as 
in the microscope, means will be found to use it in 
estimating larger and larger percentages, with the 
same proportional accuracy. 


DETECTION OF NON-METALLIC SUBSTANCES 


Spectrum analysis is at present limited in practice 
to the detection of the metals, including antimony and 
bismuth, the metalloids arsenic, selenium, and 
tellurium, and the non-metals boron, phosphorus, and 
silicon. There are no such limits, however, except 
on the score of practical considerations, for, as G. R. 
Harrison has pointed out, all the elements have sensi- 
tive lines. ¢.e., lines which are in evidence when only 
minute quantities are present. The metals and a 
few of the non-metals have these sensitive lines in the 
range of spectrum lying between 2000 and 10,000 A.., 
which is accessible to the ordinary quartz spectro- 
graph working in air. Sensitive lines of most of the 
non-metals, on the other hand, are of wave-lengths 
shorter than 1850 A., at which air becomes almost 
completely opaque. Although very many vacuum 
spectrographs are in use for physical investigations, 
the cost of their construction and the difficulties of 
vacuum technique at present preclude their use in 
practical analysis. 

It may well be that before many years have passed 
it may be found worth while to install in laboratories 
familiar with the use of spectrographs, the necessary 
vacuum apparatus to extend the process to include all 
the elements. 








Institution of Naval Architects 


THE annual meetings of the Institution of Naval 
Architects will be held in the Lecture Hall of the 
Royal Society of Arts, John Street, Adelphi, London, 
W.C.2, on Wednesday, Thursday, and Friday, March 
29th, 30th, and 3lst. The Council of the Institution 
will meet in the Council Room of the Institution at 
10, Upper Belgrave Street, on Tuesday, March 28th, 
at 3.30 o'clock, and again at the Royal Society of Arts 
on Friday, March 31st, at 10 a.m. The annual dinner 
of the Institution will be held on Wednesday, March 
29th, at 7.30 p.m., in the Grand Hall of the Connaught 
Rooms. 

On Wednesday, March 29th, there will be a meeting 
in the morning at 10.30 o’clock, at which, after the 
transaction of usual business, the President, the 
Right Hon. Viscount Stonehaven, will deliver his 
address. The following papers will then be read and 
discussed :—‘‘ H.M.S. ‘ Ark Royal,’”’ by Sir Stanley 
V. Goodall; “Special Features in the Design and 
Loading of Self-trimming Colliers,” by Mr. E. H. 
Mitchell. 

On Thursday morning, March 30th, the meetings 
will be resumed at 10.30 o’clock, when the following 
papers will be taken :—‘‘ The Extraction of Con- 





densate from Expanding Steam: its Effect upon the 
Efficiency of the Ideal Heat Cycle and its Influence 
upon the Selection of Initial Steam Conditions,” by 
Dr.-Ir, W. M. Meijer; ‘‘ Welding in Marine Engi- 
neering Construction,” by Mr. H. N. Pemberton ; 
and ‘‘ Fatigue in Welded and in Riveted Joints in 
Structural Steel Plates, by Professor B. P. Haigh and 
Mr. T. S. Robertson. 

At the afternoon meeting, which will be held at 
2.30 o’clock, the following two papers will be pre- 
sented and discussed :—‘‘ The Effect of Shape of 
Bow on Ship Resistance,” Part II, by Mr. A. Emerson ; 
and ‘ Model Experiments on Twin-screw Propul- 
sion,” Part II, by Dr. G. Hughes. There will be an 
evening meeting at 5.30 o’clock, when the following 
two papers are to be read :—‘‘A New Method of 
Determining E.H.P. and its Application to Atlantic 
Liner Design,” by Lieut.-Colonel C. Tennyson ; and 
** Heave, Pitch, and Resistance of Ships in a Seaway,” 
by Ing.-Dr. H. Kreitner. 

For Friday morning, March 31st, at 10.30 o’clock, 
after the election of members, the following two 
papers have been arranged :— ‘The All-welded 
Minesweeper ‘ Seagull,’”’ by Mr. A. Nicholls; and 
“Light Alloy Ship Construction,” by Mr. W. C. 
Devereux and Dr. E. V. Telfer. The meetings will be 
continued in the afternoon, at 2.30 o'clock, when the 
two following papers will be taken :—‘‘ The Pro- 
tection of Metal Surfaces Against Marine Corrosion 
and Fouling,” by Dr. E, W. J. Mardles ; and “ Some 
Notes on Marine Corrosion and Paint,’ by Mr. H, E. 
Skinner. 








BRITISH STANDARDS INSTITUTION 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria Street, 
London, S.W.1. The price of each specification is 2s, 2d. post 
free, unless otherwise stated, 


PHOSPHOR-BRONZE SHEETS AND STRIP 

No. 407. This specification is a revision of the 
Specification for Phosphor-bronze Sheets and _ Strip, 
originally published in 1931, in which foil is now included. 
The revised specification has been drawn to cover the usual 
commercial range of copper-tin phosphor-bronzes to which 
no other elements have been intentionally added. The 
material is divided into three grades, classified according 
to the tin content and provides for them to be supplied in 
any one of five tempers in the case of strip and four in the 
case of sheets. No limit of proportionality is now specified, 
but for the information of users an appendix has been 
included giving the minimum values of the 0-1 per cent. 
proof stress which may be assumed to correspond to the 
tensile strengths which appear in the specification and a 
diagram is provided enabling intermediate values to be 
determined. 


TERMINAL MARKINGS FOR ELECTRICAL 
MACHINERY 

No. 822—1938. This specification is based on a report 
issued by the British Electrical and Allied Manufacturers’ 
Association in 1930. Since the completion of that report 
some of the sections have already been included, with or 
without modification, in the appropriate British Standards. 
The present publication, however, brings together for the 
first time in one document the latest proposals for terminal 
markings for a wide variety of electrical machinery and 
apparatus. It is appreciated that the immediate adoption 
by manufacturers of these terminal markings might in 
some cases conflict with the present practice, and the 
markings are therefore put forward as recommendations 
rather than as definite standards. In some cases, however, 
the markings are to be regarded as definite standards, by 
reason of their incorporation in certain British Standard 
Specifications, for instance, the markings for transformers 
in Section 8 are regarded as definite standards by their 
inclusion in B.S. 171. Price 8s. post free. 





STEEL SHACKLES FOR LIFTING PURPOSES 


No. 825. A further specification forming one of 
a series of British standards for terminal fittings for chains 
and wire ropes has recently been issued by the British 
Standards Institution. The new specification covers four 
types of mild steel shackles for lifting purposes, namely, 
small and large ‘‘D’”’ shackles and small and large bow 
shackles. Four alternative types of pin are provided for 
each shackle, viz., screwed pin with eye and collar, counter- 
sunk slotted head screwed pin, parallel pin with circular 
head and forelock, and bolt with hexagonal head and nut. 
The safe working load for each type and size of shackle 
forms part of the tables of dimensions and some useful 
information wtih regard to the design of shackles is 
included as a preface to the specification. 





MILD STEEL DRUMS FOR,INFLAMMABLE 
LIQUIDS 


No. 829. This specification covers mild steel drums 
for inflammable liquids (with certain exceptions) not 
completely miscible with water and flashing below 
73 deg. Fah. when tested in accordance with the Petroleum 
(Consolidation) Act, 1928. The specification relates to 
mild steel drums up to 110 gallons nominal capacity of 
welded construction and includes provisions with respect 
to dimensions, tolerances on dimensions, and construction, 
together with requirements for inlet and outlet openings. 
The thicknesses given represent an advance in the tech- 
nique of transporting liquids of an inflammable nature, 
since it has been found possible, as the result of experi- 
ments, to specify thinner material, a step that has been 
agreed by the railway companies by whose courtesy the 
experiments were made. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 
The Scrap Situation 


During the whole of last year the steel industry 
of this country had more scrap than it knew what to do 
with. Railway sidings were congested with trucks laden 
with scrap which in some cases the works could not unload 
for want of space. This was due to the enormous cen- 
tralised purchases by the British steel industry in the 
United States, where old ships were bought, loaded with 
serap, and sent to this country to be broken up. Great 
resentment was felt in the scrap trade, since the British 
steel industry paid much higher prices to the Americans 
than in this country, and it was also said they were 
accepting freely American material of a quality on which 
an allowance was demanded from the British scrap mer- 
chant. A further complication was that deliveries of 
home-produced scrap had to be suspended in order that 
the steel works might take delivery of imported material. 
The situation grew easier in the latter part of last year, 
but when at the end of January the British steel trade 
became more active there was an immediate outcry that 
sufficient quantities of scrap could not be obtained. The 
suspicion was expressed that scrap dealers, who had just 
had their prices reduced by 8s. 6d. per ton, were holding 
up supplies, and it was threatened that purchases in the 
United States would be resumed. Reports are now current 
that the British representatives visiting the United States 
with the International Scrap Convention have bought 
50,000 tons and are empowered to buy another 150,000 
tons. The price mentioned is $14-50, but it is said 
that on future sales the Americans will charge $16-50, 
which works out at about 70s. per ton f.a.s., 92s. c.i.f. 
Britis: port. This has created great dissatisfaction in 
the British scrap trade, since the price the merchant 
is compelled to accept for similar British material 
is 60s. 9d. f.o.r. South Wales. The argument was put 
forward that if the steel works could afford to buy scrap 
at high prices in the United States they could pay similar 
prices in this country. The shipbreakers also are dis- 
gruntled at the position, as they could sell their heavy 
steel scrap at a higher figure on the Continent than they 
are receiving in this country. A considerable number of 
old ships also are being sold for breaking up on the Con- 
tinent because the foreigner is in a position to pay more 
for the vessels than the British shipbreaker, and still 
make a profit. 


The Pig Iron Market 


Business in the pig iron market appears to have 
fallen into a rut and there are few signs of an encouraging 
nature in the position. The demand for foundry iron, 
which at the end of February and the beginning of March 
showed a tendency to expand, has since been stationary. 
Any signs of activity in that market are confined to low- 
phosphoric qualities and this, it is generally assumed, is 
due to the requirements of engineering firms engaged on 
rearmament work and of the motor car industry. On the 
North-East Coast the present restricted production is 
sufficient to meet all calls upon the makers, and there seems 
little prospect of any immediate improvement in business. 
The demand is almost entirely from local consumers, who 
buy in small parcels for prompt delivery. The general 
belief is that with a few exceptions consumers do not hold 
important stocks and are taking up only sufficient iron to 
cover their near requirements. On the other hand, pro- 
ducers are carrying stocks and are carefully limiting their 
production to the demand so as to avoid increasing the 
accumulations at their yards. In the Midlands the 
impression prevails amongst consumers that prices will be 
revised in the near future, but no indication that this is 
impending has been given by the makers. The demand for 
high-phosphoric iron remains disappointing. At this time 
of the year some improvement should manifest itself in 
the building trades, which in turn should lead to a better 
call for light castings and therefore for this class of iron, 
but so far the outlook is not encouraging. From the 
makers’ point of view the disinclination of consumers to 
place any forward business is one of the worst features of 
the market. A good business, however, is passing in the 
low-phosphoric qualities, which are being taken up in 
substantial quantities by the Midland engineering trades. 
The Scottish pig iron market remains quiet and con- 
sumers show little disposition to replenish stocks. In fact, 
a number of the light castings makers appear to have good 
tonnages in hand and are content to work on these and 
on receipts against uncompleted contracts. The market 
for hematite pig iron has shown considerable improvement 
since the beginning of the month and business now appears 
to be expanding. The greater activity at the steel works 
and in the heavy engineering trades is responsible, as some 
consumers are approaching the end of their contracts and 
substantial quantities are under negotiation. There has 
been more forward buying than for some time past and in 
one or two cases transactions for delivery at the end of the 
second quarter have been entered into. The worst feature 
of this market is that little overseas business is possible 
owing to the cheaper prices at which foreign hematite iron 
can be bought abroad. 


The North-East Coast and Yorkshire 


The works on the North-East Coast have shared 
to the full in the increased activity of the steel industry. 
Fresh plant has been put inte operation and prepared 
for use in view of the good prospects that the present 
demand will grow. Production at the heavy steel works 
is increasing and the March total will probably exceed the 
figures for the two previous months. The works have also 
built up a reserve of orders, and it is generally understood 
have at least two months’ work in hand. It is still possible, 
however, to obtain near delivery, and this, of course, 
restricts the business of the stockholders and gives the 
market @ rather dull appearance. The structural engineers 





on the North-East Coast are taking heavier tonnages than 
at any time this year. The demand is particularly strong 
for light joists and sections, considerable tonnages of 
which are required for A.R.P. There are, however, few 
signs that municipal and other schemes of development 
are being released, and this is causing some disappoint- 
ment to the steel industry. The shipbuilders on the North- 
East Coast are poorly off for work and do not anticipate 
any relief from their present depression until the Govern- 
ment’s proposals to help the shipping and shipbuilding 
industries are formulated. One of the brightest sections 
of the market is that concerned with semi-finished steel. 
The works producing this material are actively engaged 
and turning out large tonnages, which are passing into 
immediate consumption. The re-rollers are taking good 
supplies of untested billets and are showing a greater 
disposition to place contracts for delivery over a period. 
Larger supplies of Continental billets are reaching this 
country, but the British industry is still in arrears with its 
orders against the quota. Continental billets and sheet 
bars are sold at 5s. d/d less than similar British material, 
by agreement with the Cartel. The demand for A.R.P. 
continues to keep the sheet works busy and some of the 
contracts are coming to an end. It is hoped, however, 
that fresh orders will shortly be given out. The Yorkshire 
steel industry is well employed and heavy quantities of 
basic steel are being produced. In some sections, notably 
basic billets and some special steel billets, the demand is 
approaching “‘boom’”’ proportions. Great activity pre- 
vails in the Sheffield district, but the strip and bar mills 
are not more than moderately well occupied. There is a 
fair demand for acid carbon steel, which shows signs of 
developing more strength. Continued activity prevails in 
the market for stainless steel and good quantities of sheets 
are passing into consumption. 


Scotland and the North 


The Scottish steel makers have shared in the 
general improvement in business in the steel market ; but 
the trade is not likely to be fully employed until the ship- 
building industry emerges from the depression in which it 
has existed for several months. Rearmament orders 
provide a considerable proportion of the work on which 
the mills are employed, but there is a poor demand for 
steel for merchant shipbuilding. Good tonnages are 
being delivered to the shipyards for contracts placed on 
Admiralty account, and no less than seven cruisers are 
now on order on the Clyde, but the absence of orders for 
merchant vessels is severely felt. Constructional engineers 
in Scotland are busy and most of them have plenty of work 
in hand in the shape of hangars and balloon sheds. A good 
outlet for joists and sections is thus provided, but there are 
comparatively few municipal or commercial schemes in 
sight, and this is causing some concern. The re-rolling 
industry is also benefiting largely from Government 
orders and, at the same time, has experienced a slight 
improvement in the request for ordinary commercial 
purposes. As a result the mills producing steel bars are 
well employed, although lately there has been some 
recession in the demand for ferro-concrete steel. Like 
the steel makers, however, the re-rollers are suffering 
from a scarcity of export orders for practically all 
descriptions of their products. The works producing 
billets and sheet bars are all well employed and in 
several cases three or four weeks are required for 
delivery. Pressure to obtain sheet bars is particularly 
noticeable as a result of the A.R.P. orders placed a short 
time ago. Some of the works are approaching the end of 
these contracts; but it is anticipated that before long 
fresh Government orders will be placed. There has been 
a brisk demand for colliery steel, the call for mining 
purposes having been supplemented by the demand for 
arches required for A.R.P. The Lancashire market has 
developed a brighter tone since the beginning of the 
month. During the past week several contracts which 
had been held back have been released, and this has pro- 
vided fresh work for the makers of joists and sections. 
Some of the engineers who entered the year with sub- 
stantial quantities to draw against old contracts have now 
practically come to the end of these supplies and are 
negotiating for tonnages to replenish them. There is a 
tendency, however, for consumers to limit the quantities 
ordered to their known requirements. The activity at 
the works on the North-West Coast has been barely 
maintained and the policy of hand-to-mouth buying 
which is adopted by most consumers creates difficulties 
with the works, as it necessitates frequent changing of the 
rolls. 


Current Business 


The Solway Ironworks at Maryport, which have 
been derelict for some years, are to be dismantled. The 
contract for the structural steelwork at the new Jarrow 
Steel Works has been placed with Palmers Hebburn 
Company, Ltd., Hebburn-on-Tyne. A_ blast-furnace 
at the Park Gate Iron and Steel Company, Ltd., near 
Rotherham, which was blown out some months ago 
owing to the drop in the demand for pig iron, has been 
again brought into commission. The furnace has an 
annual capacity of 80,000 tons. The representation of 
the Société Belge Griffin, Sté.-Ame., Antwerp, makers of 
chilled castings, has been taken over from Chilled Castings, 
Ltd., by the Ougrée Steel Trading Company, Ltd., Stone 
House, Bishopsgate, London, E.C.2. Works will be 
opened at Oakengates, Shropshire, at the end of March 
by W. and J. Lawley, Ltd., brass and ironfounders, of 
Britannia Foundry, West Bromwich. An order for eleven 
locomotives with double-bogie tenders and five tank 
locomotives has been received by the North British 
Locomotive Company, Ltd., Glasgow, from the Federated 
Malay States Railways. Permission has been granted a 
Continental firm by the Home Office to erect a factory 
on Tyneside for the manufacture of acetates of lead, 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 





Export quotations are 


copper, chromium, aluminium, &c. The firm has a 
capital of £10,000 and it is expected that employment 
will be found for about fifty operatives. An order for a 
10,000-ton oil tanker for Norwegian owners has been 
secured by Sir James Laing and Sons, Ltd., Sunderland. 
Four submarines for the Turkish Government will be 
built by Vickers-Armstrongs, Ltd., at Barrow-in-Furness, 
Lancs. The Department of Overseas Trade announces 
that the following contracts are open for tender :—Supply 
and delivery of about 40 tons of steelwork and 14 tons 
of rivets, bolts, and nuts (Johannesburg, April 20th) ; 
about 1500 tons of steelwork and 26 tons of rivets, bolts, 
and nuts (Johannesburg, May 15th); one 42,000-gallon 
capacity pressed steel tank, 32ft. by 28ft. by 8ft. deep, 
open top, complete with a structural steel tower, 32ft. 
high (Johannesburg, April 13th); supply and delivery 
of two petrol-electric mobile cranes for Port -Elizabeth 
harbour and one 2-ton electrically driven portal jib crane 
(Johannesburg, April 26th). Public Works Department, 
Pretoria: Supply and delivery of one 40-kW steam 
generating set, complete with engine, generator, feed- 
water heater, &c. (Pretoria, April 20th). 


Copper and Tin 


Metals have not been so much affected by the 
international crisis as have some of the other commodities, 
and copper prices in particular have shown considerable 
powers of resistance to depressing circumstances. The 
Continental demand, which has been rather poor for 
some time, has further declined, and it is evident that 
consumers are disinclined to commit themselves whilst 
the outlook remains so uncertain. The unfavourable 
effect of the February statistics has passed, and it is antici- 
pated that the figures for the current month will indicate 
that production has been reduced to a level at which it 
will nearly balance consumption, as in this month the 
producers’ reduction of output scheme should become 
fully effective. In the United States consumers show little 
inclination to cover their forward requirements, and it is 
believed that they are to a great extent living upon stocks, 
which are being steadily reduced. The view is held that 
a buying movement in America is overdue, and that 
the depletion of the stocks will shortly compel consumers 
to enter the market. Japan has been the only buyer of 
note, having purchased large tonnages from the United 
States direct. As a result of the recent developments in 
the international situation, it is expected that there will 
be a speeding up of rearmament in this country and that 
larger tonnages of copper and other metals will be required. 
Bear selling has been rather a feature of the London 
standard market of late, and as a consequence there has 
been a narrowing in the contango rate.... Trading in 
the tin market has been on the quiet side, and for this it 
is argued that international developments are responsible. 
The imminence of the meeting of the International Tin 
Committee on March 22nd also had the effect of slowing 
up business activities in this market, which appeared to 
think that some readjustment of the quotas was inevitable. 
At present the supplies of tin seem to be larger than the 
market can comfortably digest, and considerable quan- 
tities have been put into warehouse lately. The strong 
buying by America which took place last week died away 
rather quickly and since then American consumers have 
shown little interest in the market. Japan last week 
bought in the East at high prices. 


Lead and Spelter 


The unsettling international events have not 
had so much effect upon the lead market as upon other 
departments, possibly because it is realised that any 
acceleration of the rearmament programme would be 
reflected in a stronger demand for this metal. Another 
factor which has helped to maintain the tone of the 
market is the belief that producers have now set out in 
earnest to bring production into line with consumption, 
and that this object may be achieved within a few weeks. 
The industrial demand in this country is at a satisfactory 
level when compared with the needs of Continental con- 
sumers. At times the weakness in the Continental position 
has resulted in considerable quantities of lead being thrown 
on the London market, and occasionally there has been 
some rather free selling. At present prices, lead may be 
considered cheap, and some surprise is expressed at the 
indifference shown by foreign buyers. On occasion specu- 
lators have taken an interest in the market in this country, 
but with the deterioration of the international outlook, 
this activity died down. Japan, however, has bought 
good tonnages of lead, presumably for munitions pur- 
poses. According to the American Bureau of Metal 
statistics, the world’s production of lead in January was 
161,700 short tons, against 154,200 tons in December. .. . 
The spelter market has shown greater powers of resistance 
to outside events than might have been expected, but 
probably the fact that prices were at such a low level 
helped the market to withstand depressing influences. 
At times, rather strong buying developed, but this 
did not last long, and as there is plenty of metal available 
buyers were satisfied without unduly affecting the market. 
On the other hand, the fact that these transactions had 
practically no influence upon prices indicated that holders 
were prepared to dispose of their spelter in spite of the low 
range of current values. Some interest is felt in the scheme 
to form a Zine Development Association by producing 
concerns. Amongst the objects of the Association is the 
increased consumption of zine by co-operation between 
the miners, smelters, and fabricators, as well as consumers 
and dealers. In the United States the position of the 
market has shown little change for some weeks. Trading 
generally is quiet, but the demand from the galvanising 
industry in America seems to be steadily expanding, and 
it is understood that the galvanised sheet works are now 
operating at 61 per cent. of capacity. 








390 


THE ENGINEER 


Maron 24, 1939 








Makers’ official home trade price, per ton, delivered buyers’ stations. 


Current Prices for Metals and Fuels 


from Associated British Steelmakers. 


PIG IRON. 


Home. 


(D/d Teesside Area.) 


Export. 
Foundry home prices, except for Scotland, less rebate of 5/— 





* Joists, Sections, Bars and Plates are subject to a rebate of 15s. to home users purchasing only 


t Export prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 








N.E. Coast— &-a. d. £ s. d. 
Hematite Mixed Nos. ... 6 0 0... 
a No. 1 oe-% .:. 515 0 
Cleveland— \ 
No. 1 Kes Se x 5 2 6 
No. 3 G.M.B.... 419 0.. 5 0 0 
No. 4 Foundry 4:48. °@%. _— 
Basic aa ee ww ¢.. — 
MipLanps— 
Staffs— (Delivered to Black Country Station.) 
North Staffs. Foundry... 5 1 0... ... a 
in » Forge... 418 Otc £5 0 0 — 
ence re a 438° O35 — 
Northampton— 
Foundry No. 3 BAO = ck — 
Forge 415 6to £417 6 — 
Derbyshire— 
No. 3 Foundry a oe, ee a 
DON, scaraxe 418 Oto £5 O 0 
ScoTLanp— 
Hematite, f.o.t. furnaces 6 0 6.. — 
No. 1. Foundry, ditto... 5 8 0.. _ 
No. 3 Foundry, ditto ... 5 5 6.. _— 
Basic, d/d ase’ se EE BS — 
N.W. Coast— (6 0 6d/d Glasgow 
Hematite Mixed Nos. a 6 0 ,, Sheffield 
612 0 ,, Birmingham 
MANUFACTURED IRON. 
Home. Export. 
Lancs. anD YorEs.— £ s. d. £ s. d. 
Crown Bars 33. ..S;'@.. — 
Best Bars 12 15 0.. —_ 
MipLanps— 
Crown Bars ... ae} ae Ee eS — 
Marked Bars (Staffs) - 1615 0.. —_ 
No. 3 Quality = es Bo — 
No. 4 Quality... mph S| 6 .. _ 
ScoTr.anp— 
Crown Bars oo BE EBS. 12 5 0 
Best... . 2 6 12 15 0 
N.E. Coast— 
Crown Bars ee oe ee 12 6 0 
Best Bars moa s- 1216  @ ... 12 15 0 
Double Best Bars .. a oR .. 13 56 0 
NORTHERN IRELAND AND Frese STaTE— 
Crown shisieitschsestned . Meee ccs _ 
STEEL. 
*Home. TExport. 
LonpDon AND THE SouTH— £s. d. £ s. d. 
Angles - 1010 6.. 10 0 0 
Tees... a 6 . ll 0 0 
Joists 10 10 6.. 10 0 0 
Channels... ... 10 15 6.. 10 56 O 
Rounds, Sin. onda up 1110 6.. 11 0 0 
*) under 3in. 11 17 ‘6f... ll 0 0 
Flats, under 5in. S237: OF.:. ll 0 0 
Plates, jin. (basis) 10 15 6... 10 2 6 
aS elas ee 6: 10 7 6 
ce din. ... i es Oe BAe 10 12 6 
em fein. .. - Lilo 6... 10 17 6 
Un. in. to ma ‘lok 
6 lb. per sq. ft. (8-G.)... 11 12 6 .. 11 12 6 
B Jler Plates, jin.... 58:36:30 .. 1112 6 
NoatH-East Coast— £ s. d. £s.d 
Angies 10 8 0.. 10 0 0 
Tees... - 28-8 --O. =: 11 0 0 
Joists 16 8. 6... 10 0 0 
Channels.. - 1013 0... 10 56 0 
Rounds, Sin. ond pent ae 11 0 0 
a pre under 3in. 11 15 Of... ll 0 0 
Plates, jin. (basis) 10 10 6... 10 2 6 
a fein. ... 10 15 6... 10 7 6 
ie qin. . Bes... 10 12 6 
a fin... ee ete oe ae Pe 10 17 6 
Un. in. to and snl 
6 lb. per sq. ft. (8-G.)... 11 12 6... 1112 6 
Boiler Plates, jin.... (oa Oe 1112 6 
Mipianps, aND LEEps anp DisTRict— 
£ sa. ds £s.4. 
Angles 10: 053 ... 10 0 O 
Tees... i 3 2: 1: a Ree 
Joists 8. 6... 10 0 0 
Channels.. - 1018 0... 10 6 0 
Rounds, in. ends » - 85. 6 0... ll 0 0 
ip under 3in. 11 16 Of... ll 0 0 
Flats, 5in. and under ... 11 15 Of... 11 0 0 
Plates, jin. (basis) 1013 0... 10 2 6 
ao Wels ‘aes od 1018 0... 10 7 6 
es tin. BA: BW sia 10 12 6 
= fin. ... ab, 3 O32 10 17 6 
Un. fin. to 8 eke 
a 6 Ib. per sq. ft. (8-G.)... 11 12 6.. 11 12 6 
Boiler Plates, fin.... 1110 6.. 11 12 6 


























STEEL (continued) NON-FERROUS METALS. 
“aa. Export. (Official Prices, March 22nd.) 
£sd £ 8s. d./| Coppzer— 

Giascow anp Districr— 4 
Angles 19... 8. Os. 10 0 0 ME sae eee ee £42 18 9to £43 0 0 
Tees... A. 8 -O>.. 11 0 0 Three Months ... £43 3 9to£43 5 0 
Joists... 10 8 O.. 10 0 0 Electrolytic ae eee: Sen £48 5 Oto £49 5 0 
Channels... 26 13 0... 10 56 O Best Selected Ingots, d/d Bir- 

Rounds, 3in. and up B1. OS. ll 0 0 P 
gue, ehi 49 0 
» under Sin, ... 1118 Of... 11 0 0 —— ‘ 

Flats, Sin. and under ... 11 15 Ob... ll 0 0 Sheets, Hot Rolled £80 0 0 
Plates, jin. (basis) 10 10 6.. 10 2 6 Home. Export. 

see ects 1015 6.. 10 7 6 Tubes, Solid Drawn (basis) ... 123d. 123d. 

» tin. wy be oe 10 12 6 »  Brazed (basis) 123d. 123d. 

eget res 1l 5 6... 10°37 64 Steen 
Un. in. to ond inel. Dia 

Ingots, 70/30, d/d Bi gham 8 

6 Ib. per sq. ft. (8-G.)... 11 12 6 .. 11 12 6 Othe, 70/80, AM Miron mm <9 
Boiler Plates, in... Soe ae ee 11 12 6 : Home. Export. 

Sours Wares Arnra— Pore ft eee Tubes, Solid Drawn, 2/1 Alloy 11}d. 11$d. 
Angles 5 2 es. 10 0 0 »  Brazed 13}d. 13}d. 
Tees... oy ae ee ie ll O 0] Tr— 

Joists 10 8 0... 10 0 0 os. ic. as . £214 5 Oto £215 0 0 
Channels... shee Gia 0. 6:8 Three Months ... . £213 10 Oto £214 0 0 
Rounds, Sin. and *- 26 0u. 3 eS 
» under 3in. 11 15 Of... HL 0 o| SPELTER— 
Flats, 5in. and under ... 11 15 Of... 1l 0 0 RO asa Dane. das £13 13 9to £13 15 0 
Plates, jin. (basis) 10 13 0... 10 2 6 Three Months ... £13 18 9to £14 0 0 
*” fin. ... 10.38.29... 10 7 6 PN von 
” tin. on: ee. 10 12 6 
asi ie eo nse. 10 17 6 SPY trees pe £14 17 6to £15 0 0 
Un. in. to nt inol. Three Months... . £15 1 3to £15 2 6 
6 Ib. por sq. ft. (8-G.)... 11 12 6 1112 6) Ajuminium Ingots (British) ... £94 (net) 
TrReELAND—¥F.0.Q.— BEurast. Rest or [RELAND- 
£ a. d. ap ae OG Berea Sena Pee a WE ARR, . 
Angles . a0 38:6... 10 15 6 
Tees... 13.38 6... 1115 6 FUELS. 
Joists... 10 13 0.. 10 15 6 SCOTLAND 
Rounds, 3in.and up ... 11 13 0... 1115 6 (f.0.b. Grangemouth) — Export. 
» _ under 3in. 12 0 Of.. 12 2 6 Navigation Unscreened 18/- to 18/6 
Plates, jin. (basis) 10 15 6.. 10 18 0 Hamilton Ell 18/6 
oo in. ... oo A, we ll 3 0 Splints 18/6 to 19/6 
ee ace 410° 6.8 Beg, | Pe aeei 
meee * Sateen cae ah. eas 12 10 0 CPS: sin 
Un. in. to jin. inel. 1112 6. 11 12 6 tad Hee)--6 ay / 
t Rounds and Flats tested quality ; cntested, 3s. less. FIrEsHIRE— 
OTHER STEEL MATERIALS Cam Reon oe Pemaend)~ 
iain Export, f.0.b Prime Steam... .. ; 17/6 
. . f.0.b. 18/6 
Sheets... £ s. d. £6. d. Unsoreened Navigation / 
11-G. and 12-G.,d/d 13 15 0)\ LorHIans— 
13-G., d/d . 14 2 gf LEG: to 14-G. 1210 0)  ¢b. Leith}—Hartley Prime... 17/6 
14-G. to 20 G., d/d ...1410 0 15-G.to 20-G. 1215 0 Secondary Steam ... vee 16/9 
21-G. to 24-G., d/d ...14 15 0 21-G.to 24-G. 13 0 0 
25.G. and 26-G.,d/d 1510 0 25and 26-G. 1315 0 ENGLAND 
South Africa, Rhodesia, Nyasaland, £14; Canada, £14 12s. 6d., Satie Simm , Doxcastea— 
f.o.b. basis. Irish Free State, £14 15s., f.0.q., 4-ton lots. és: ‘! 
A Steam Hards... + 19/- to 20/ 
The above home trade sheet prices are for 4-ton lots and over; a 
Washed Smalls 16/— to 17/- 
2-ton to 4-ton lots, 7s. 6d. per ton extra; and under 2-ton 
lots to 10-cwt., £2 per ton extra. NORTHUMBERLAND, NEwossTLE— mi 
Galvanised Corrugated Sheets, basis 24-G.— Blyth Best : ' a 
Home. £ 8s. d. » Second... 
» Best Small ... 15/6 
4-ton lots and up ... 17 6 0 U a 11/- to 18/- 
2-ton to 4-ton lots 17 12 6 neerer 
Under 2 tons daa -. «» 1817 6} Dorzam— 
Export: India, £15 15s. pre Irish ‘Free State, £17 5s., Best Gas... ... 18/9 
f.0.q.; General, £15 15s., f.o.b., 24-G. basis. Foundry Coke 27/- to 28/- 
TIN-PLATES— 
20 by 14 basis, f.o.b., Bristol Channel Ports, 20s. 3d. Carpirr— SOUTH WALES 
Tin-plate Bars, d/d Welsh Works, £7 5s. Steam Coals : 
BrtteTs—100-ton lots and over, 35 to 100 tons, 5s. extra; less Best Admiralty —_- 23/6 
than 35 tons, 10s. extra. £s. d Best Seconds Sten 23/— to 23/6 
Soft (up to 0-25% C.), untested 776 Best Dry Large 23/- to 23/6 
pe tested ... 712 6 Ordinaries... 23/- 
Basic (0-33% to 0-41% C.) 717 6 Bunker Smalls 16/— to 17/6 
» Medium (0-42 to 0-60% C.) 810 0 Cargo Smalls ... 15/- to 15/6 
» Hard (0-61%to 0-85% C.) 900 Dry Nuts... 27/6 to 28/— 
et » (0-88% to 0-99% C.) 910 0 Foundry Coke 31/— to 42/6 
By » (over 0-99% C.) 10 0 0 Furnace Coke 29/- 
Rails, Heavy, 500-ton lots, f.0.t. 910 0 Patent Fuel ... 25/6 
» Light, f.o.t... pepe $10 0/ swansma— 
ae : Anthracite Coals : 
FERRO ALLOYS. Best Large ... ... 38/~ to 41/- 
Tungsten Metal Powder : 4/94 per lb. (nominal) Machine-made Cobbles... 41/- to 45/6 
Ferro-Tungsten ; 4/8 per Ib. (nominal) Nuts Sipe age 40/- to 45/- 
Per Ton. Per Unit. Beans 33/- to 38/6 
Ferro-Chrome, 4 p.c. to 6 p.c. carbon... £23 10 0 7/6 Peas Pa pa 26/- to 30/- 
i 6 p.c. to 8 p.c. £23 5 0 7/6 Rubbly Culm... 15/— to 16/- 
Pa 8 p.c. to 10 pe. ... £23 56 0 17/6 Siitan Oise’ 
o Max. 2 p.c. carbon £36 0 0 Ilj- Large Ordinary 22/6 to 24/6 
” » 1 p.c. carbon £38 5 0 I1i/- 
oi » 0-6 p.c. carbon £41 0 0 12/- ee ert nr ee ee, 
*” » carbon-free 10d. per Ib. 
Metallic Chromium _.... - 2/5 per Ib. FUEL OIL. 
Ferro Manganese (loose), 16. pe. £16 15 0 home Inland consumption : contracts in bulk. 
, 45 to 50 p. £1210 Oscale 5/-p.u 
ee 15 ; a ies £17 0 Oscale nf Exclusive of Government tax of 1d. per gallon: and 9d. per 
i R Ce rad 
» Vanadium ... sso one cee =14/— por Ib. gallon on oil for road vehicles. 
» Molybdenum _... vs «ee 4/10 per Ib. 5/- forward Ex 0 Installation. Per Gallon. 
Titanium (carbon-free) «as. Od. per Ib. 34d. 
” it 
Nickel (per ton) vs. vse £185 to £190 per ton Furnace Oil (0-950 gravity) aa 
Cobalt ... . «+. 8/6 to 8/9 per lb. Diesel Oil ‘ 
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French Engineering Notes 
(From our own Correspondent in Paris) 
Industrial Mobilisation 


Events of the past two weeks have drawn 
attention to the possible mobilisation of industry for 
national defence, and its implications are of a far-reaching 
character. At the time of writing, Monsieur Daladier 
has not yet presented to Parliament his demand for plenary 
powers to do what is n to utilise the whole of 
the country’s resources for national defence, but there 
is no doubt that the demand will be acceded to, when 
he will be able to put in motion machinery that was 
carefully prepared after the last war. Experience during 
the first of those war years revealed that the muddle 
in industrial production must never be repeated, nor 
will there be any of the wholesale profiteering that aroused 
scandal during the whole period of hostilities. The 
Government will have the power to mobilise the entire 
population and put every civilian, man or woman, to 
work on national defence, if necessary, and the Govern- 
ment will determine the hours of work and pay inde- 
pendently of existing laws and contracts. It will not 
be pushed to this extreme until an actual outbreak of 
hostilities. For the moment, the object is to speed up 
armaments to a maximum by a mobilisation of industrial 
production to that end. So far as concerns engineering, 
there are district supervisors who are required to keep 
information up to date concerning the equipment and 
production capacity of works and factories, so that it 
may be known in an emergency where work can be dis- 
tributed. The immediate intention of Monsieur Daladier 
is to speed up aircraft production by increasing the 
number of working hours, as fat as is practicable, and 
mobilising private works in a manner to ensure that 
supplies of parts and accessories shall keep pace with the 
requirements of aeroplane factories. It is possible that 
the mobilisation may extend to the arsenals and State 
armament factories with the same object of working 
more hours and obtaining the maximum output. The 
plenary powers demanded are so elastic that, if granted, 
they may bring engineering works generally more or 
less under military control, for large numbers of them are 
already engaged on work for national defence. [Since 
this paragraph was written the French Parliament has 
granted Monsieur Daladier the plenary powers which 
he sought.—Ep., THe E.] 


Industrial Decentralisation 


One aspect of the change that has taken place 
in the industrial movement since the three years’ plan 
of national economic recovery was put in hand is a 
tendency for industry to migrate from its present centres. 
There was some decentralisation during the war when 
manufacturers in the Paris area were officially invited 
to transfer plants into the provinces; but there was 
little permanency in this displacement, and it was followed 
by a renewed and more considerable concentration around 
Paris on account of its convenience and the labour 
facilities it offered. Now it is precisely this question 
of labour which has something to do with the migration 
tendency, although the immediate cause was the decentral- 
isation of armam3nt manufacture and particularly of 
aircraft factories, which were dispersed over six areas 
in the provinces. This dispersion provided channels 
for labour migration into what became minor industrial 
centres, with building activity to provide accommoda- 
tion for the men. Here, again, the movement was 
favoured by its social character, in the sense that the 
whole of the trouble that swept over the country during the 
past two years was due to—or, at all events, was facilitated 
by—concentrations of workers who were brought more 
easily under the influence of extremist propaganda, and 
the belief that there is more security in the non-industrial 
provinces has induced a number of manufacturers to 
establish themselves there. The -list of firms settling 
down in the central provinces increases almost weekly. 
Apart from these social inducements, there is a feeling 
in the vulnerable industrial agglomerations in the Nord 
that there is more safety in dividing production by 
erecting works in the central provinces when justified by 
business development. Several firms have already done 
this, the latest being an engineering company near 
Maubeuge, which has decided to erect a boiler-making 
works in the Department of Indre. After the experience 
of the last war many manufacturers have learned that a 
relatively safe subsidiary works may allow of a con- 
tinuity of business that would otherwise be lost through 
the destruction of works in a dangerous zone. 


Public Works Museum 


Early in 1937 work began on the construction, 
close to the Paris Exhibition buildings, of the Museum 
for the Ministry of Public Works, where models and 
documents and other exhibits relating to public under- 
takings would be shown. It was officially opened last 
week by the President of the Republic, Monsieur Lebrun. 
The Museum is near what was formerly the Trocadéro. 
It is triangular in plan, there being two long rectangular, 
three-storey buildings joined at the base by a conference 
hall, library and offices, while at the apex a circular 
hall will be surmounted by a dome. Only one of the 
buildings is completely finished, and the contents are 
so interesting that they convey an excellent impression 
of what the Museum is likely to be when fully installed. 
On the ground floor are exhibits relating to oil fuels, 
inland waterways, and ports, with large models of the 
principal harbours, and heavy sluice gates; 
on the first floor are some interesting models of motor 
roads and of road construction and recently constructed 
bridges ; and on the second floor the exhibits illustrate 
the production of synthetic fuels, the working of coal 
mines, geological maps, and dioramas of hydraulic 
installations. Working models enable the ordinary man 
clearly to understand the methods behind public works 
undertakings. The t value of the Museum is that 
it brings the public into’ close touch with engineering 
activity and awakens a general interest in what is being 
done by engineers to develop national resources and 
provide for the country’s amenities. Its facilities will 
doubtless be of utility to engineers themselves. 





British Patent Specifications 





When an invention is communicated from abroad the name and 
address of the communicator are pri: in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 


Copies o, Specifications may be obtained at the Patent Office, 
y ‘outhampton Buildings, Chancery Lane, W.C.2, 


Sale Branch, 25, 
le. each. 

She dats Bret gives <0Ge Sets ae! the second date, 
at the end of the abridgment, is date of the acceptance of the 
complete Specification. 3 





STEAM GENERATORS 


500,620. August 10th, 1937.—Forcep CrecuLation Borers, 
Babcock and Wilcox, Ltd., Babcock House, Far- 
ringdon Street, London, E.C.4, the assignees of Deutsche 
Babcock and Wileox Dampfkesselwerke Aktiengesellschaft, 
Oberhausen, Rhineland, Germany. 

A difficulty in forced circulation steam boilers on board ships 
is that the steam temperature can fluctuate considerably even 
with a highly sensitive automatic control, partly owing to load 
fluctuations and partly to the entrainment of water which occa- 
sionally occurs during the rolling and pitching of the vessel. 
The present invention comprises an arrangement to overcome 
this difficulty. The boiler comprises a drum or separator A, in 
which the water content, when seen from above, rotates in a 
clockwise direction. The water is taken from the lower part of 
the drum by one or more tubes, such as B, formed to face the 
direction of flow of fluid in the drum and is led by way of a stop 
valve to the circulating pump C. The pump C forces the water 
through a non-return valve and a stop valve into a header D, 
whence it is distributed by means of branches to the individual 
gas-heated tube coils E, only one of which is shown in the 
diagram. The steam-water mixture resulting from heating of 
the coils E enters the drum radially by way of one or more tubes 
F and is suitably deflected in it in the peripheral direction. At 
a high speed of from 6 m. to 15 m. per second and more a rotating 
volume of water arises in the drum A, the inner surface of which 
water is a paraboloid. The course taken by a water particle in 
this volume of water is a downwardly directed helical path. The 
tubular cooler G is consequently also given the form of a suitable 
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helical cylinder, the turns of which extend approximately in 
the direction of flow of water. Any particles of water that may 
be entrained by steam are subjected to the effect of the centri- 
fugal force and are flung out with considerable force. Priming 
and foaming of such a boiler, therefore, need not be feared even 
in a high sea. The generated steam flows from the steam space 
of the drum A through the flue gas-heated superheater H and 
stop valve I to the place of consumption. If the steam drawn 
off is smaller than that generated by the heating, or if for some 
reason a reduction in steam temperature is required, a of 
the steam is passed with the aid of a regulating valve J through 
the tubular cooler G and a stop valve to the circulating pump K, 
which forces it back into the boiler. If all the steam is to be 
cooled, the effect of the tubular cooler G can be augmented by 
injection of water thereinto from the line and valve L. On 
entering the pump K the steam can still be superheated, satu- 
rated, or wet according to the adjustment of the control. The 
pump conveys the steam through the pipe line M back to the 
superheater inlet or through a valve and tube N into the water 
or steam space of the drum A. On entering the water space the 
tube is bent tangentially in the direction of flow. As many 
tube inlets to the drum are undesirable, the steam can be intro- 
duced into the outlet tubes of the tube coils E by way of pipe 
line O. If the steam is led in behind the nozzles to the beginning 
of tube coils E it accelerates the water movement in the tubes 
and thus relieves the circulating pump C during the heating up 
and even takes over the recirculation itself to a limited extent 
when the pump drops out. The designing of the boiler drum as 
a centrifugal separator necessitates various detailed alterations, 
which are described in the specification.— February 10th, 1939. 


DYNAMOS AND MOTORS 


500,313. December 11th, 1937.—SystTems or Etvectric Motor 
Controt, The British Thomson-Houston Company, Ltd., 

of Crown House, Aldwych, London, W.C.2. 
This invention concerns a three-phase crane motor of the kind 
in which a mechanical brake is raised by magnetic axial dis- 
placement of the motor rotor or stator, in order that the brake 
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shall not momentarily engage. during the reversal of connec- 
tions between lowering under power and braking by reversal 
of connections. In the drawing the three-phase supply lines 
are T, 8, and R. The three primary phase windings of the 
motor are U X, V Y, and W Z, the separate ends of each winding 
being brought out to a suitable controller. At stage 1 the 
motor windings are connected to the supply in the reverse 





braking direction and in stage 3 the motor is connected for 
lowering under power. In changing from stage 3 to the inter- 
mediate stage 2, the phase winding W Z is connected in parallel 
with the winding V Y, and by this means a subsynchronous 
braking connection is effected. In changing from the inter- 
mediate position 2 to position 1 for lowering with reversed con- 
nections, the phase winding V Y is disconnected from the other 
windings and connected in a reverse direction to the supply 
leads T-R to complete the reverse connection for lowering. It 
will thus be seen that in changing from one running position to 
the other two of the three primary windings of the motor remain 
connected to the system and this provides a sufficient magnetic 
puil_to maintain the brake raised.—February 7th, 1939. 


PUMPING AND BLOWING MACHINERY 


500,299. August 16th, 1937.—RevoLvING-cYLINDER FLUID 
Pump oz Motor, Joseph Yoxall, York House, Deganwy, 
Caernarvonshire, and Propello Inventions, Ltd., of 14, 
Palmer Street, Westminster, London, 8.W.1. 

A pump casing is made in two parts, the left-hand end of 
which is formed with a hollow cylindrical extension A which 
provides an internal bearing for a driving shaft B, and an 
extended external bearing for a piston carrier C. B is provided 
at one end with dog teeth which engage corresponding dog 
teeth D formed on an internal projection of C. The piston 
carrier C is formed with six cylinder bores E parallel with each 
other and with the axis of rotation. One end, F, of the carrier 
makes fluid-tight contact with the casing, which is formed with 
two ports (not shown), one serving 48 an inlet and_the other 
as an exhaust port; each port is semi-circular in form so that 
as the ends of cylinder bores E pass these ports when rotating 
th. corresponding pistons draw fluid in, or exhaust it. The 
carrier C thus co-operates with the ports in the manner of a 
rotary valve_as it rotates. Within each cylinder bore E is a 
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piston G with a mushroom head, between which and carrier 
C is held a spring which holds each piston head against a rotat- 
able thrust surface H of a tiltable cam plate I. The cam plate 
I is tiltable about trunnion bearings J, the axis of tilt being 
other than a diameter o fthe cam plate. I is formed with an ear 
which abuts against one end of an adjustable screw K. The.sur- 
face H is mounted in thrust bearings in the cam plate I, and the 
heads of pistons G have rolling contact with the surface. As 
piston carrier G rotates, the pistons are caused by cam plate 
I to reciprocate, the arrangement and the position of the axis 
of tilt of the cam plate I being such that during at least part of 
every revolution of the piston carrier each bore E is completely 
occupied by its piston. In this way the pump acts as a “ constant 
clearance” pump. Adjustment of the degree of tilt of the cam 
plate I has as its effect to control the degree of reciprocating 
movement of the pistons within the bores. If cam plate adjusting 
screw K is screwed outwardly, the cam plate will tilt more with 

t to the vertical, and the pistons will have a longer stroke. 
—February 7th, 1939. 


MINING MACHINERY 


500,564. August llth, 1937.—Mrvers’ Etrecrric Lamps, 
Joseph Lucas, Ltd., Great King Street, Birmingham, 19 ; 
and Frederick John Marlow, of the company’s address. 

This invention relates to miners’ electric lamps of the kind in 
which a turbo-electric generator operable by compressed air is 
directly combined with a lamp bulb, and its object is to provide 
improved means for preventing continuance of the glow of the 
bulb in the event of accidental fracture of the enclosure or of the 
air supply pipe. In the drawing A indicates the stator winding 

of the generator for supplying current to the bulb. The rotor B 
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of the generator is connected to the wheel C of a compressed air 
turbine, the latter and the generator being contained in a 
housing to which the bulb enclosure D is secured. The com- 
pressed air for operating the turbine passes from an inlet E into 
the bulb enclosure before passing to the turbine. For con- 
trolling the flow of the pressure air to the turbine from the 
enclosure D any convenient form of automatic pressure reducing 
or controlling valve is employed. In the example shown this 
valve has the form of a piston F- arranged in a cylinder G and 
loaded by a spring. Formed on the other side of the piston F is 





392 


FHE ENGINEER 





Marcu 24, 1939 








a closure, or air regulating, member in the form of a tapered 
stem H, which passes through an opening in the end of the 
cylinder G and which is adapted to control the flow of com- 
pressed air from the enclosure D through the opening to an 
outlet I connecting the cylinder G to the jet (not shown) of the 
turbine. In applying the invention to the lamp there is provided 
on the outer end of the closure member H a contact J which 
co-operates with an adjacent fixed contact K. The closure 
member H occupies its fully open position as shown under the 
action of the spring, when no air is passingthrough the valve, 
and at other times it tends to move to a position in which it 
restricts the air supply to the turbine under the action of the air 
pressure on the side of the piston remote from the spring. The 
contacts J K are so connected to the generator terminals as to 
short circuit the generator when the closure member H is in the 
fully opén position. Or they may be so connected to the bulb 
cireuit as to open that circuit when the closure member is in 
the fully open position. In the event of accidental fracture of 
the air supply pipe or of the enclosure D the closure member H 
moves to its fully open position under the action of the spring, 
and this movement is utilised to short circuit the generator or 
open the bulb circuit and so prevent continued glowing of the 
bulb in the interval during which the generator remains in 
motion under its own momentum.—February 13th, 1939. 


MISCELLANEOUS 


500,093. May 24th, 1938.—ImMpROVEMENTsS IN EXTRUSION 
Devices, The British Thomson-Houston Company, Ltd., 
Crown House, Aldwych, London, W.C.2. 

This invention relates in particular to an extrusion die for 
covering electrical conductors with plastic insulating material. 
Referring to the drawing a conventional extruding machine 
has a worm A for forcing plastic insulating material into a 
chamber B of a head of the machine. At one side of B is an 
opening in which is fitted a guide holder C. At the opposite 
side of B is a threaded sleeve D, the inner end of which bears 
against the collar portion of a shell E, holding it jn position. 
One end of a tubular sleeve F is held within the guide holder C, 
the other end being conically fitted into the back end of a leader 
G. Adie His fitted within the shell E. The shell E is a cylinder 
provided with an outer collar or flange I. The inner surface of 
E is machined to receive both leader G and die H. The machined 
inner surfaces of the shell E are ground accurately to size, and 
because of the relatively large bearing surfaces practically no 
inaccuracy of alignment exists between the leader and the die. 
The central opening J determines the outside diameter of the 
extruded covering. A plurality of smaller holes K are provided 
in the die H, and lead back at an angle to the conical surface 
of the die. The holes J converge inwardly toward the conical 
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tip of the leader so that when excess plastic material is 
extruded therethrough it will not face on the covered wire emerg- 
ing through the opening J and cause unevenness of the coating. 
These holes assure a fresh supply of stock at all times during 
the extrusion process, since they provide for overflow of material 
and prevent accumulation of dead stock. The accumulation 
of dead stock at this point would eventually cure and occasionally 
come out unevenly, making the surfaces very rough and 
uneven. A central hole L in G leads to a smaller hole 
in alignment with the hole in the die. On a circle concentric 
with hole L and adjacent to the outer surface of the cylindrical 
portion of the leader are a series of holes M drilled parallel 
with the axis of the leader. These holes offer sufficient resistance 
to the flow of stock so that the pressure is equalised and a smooth 
even flow of the material being extruded is obtained at the die 
at all times. When a wire is to be insulated it is fed through 
the sleeve F into the leader G through holes L and J, out and 
on to a take-up device (not shown). The flow of stock is main- 
tained by worm A into chamber B through holes M past the 
conical tip of G and into the hole J, where it is extruded over 
the wire being fed through the same opening in the die.— 
February 2nd, 1939. 


500,129. August 17th, 1937. 
Straus, of 3, Clevedon 
Twickenham. 

Mica condensers are open to the objection that under certain 
circumstances they become coated with films of moisture 
and are electrically shorted. They also have only slight 
mechanical strength. According to this invention the con- 
densers are encased by casting in a wax consisting of approxi- 
mately 98 parts of a highly chlorinated naphthalene and 2 
parts of another chlorinated hydro-carbon. The wax used 
has a melting point of about 121 deg. Cent. It shrinks inwardly 
on cooling without forming interstices or cracks. The loss 
angle of the material is very small. The condensers are pre- 
ferably cast over with wax in a mould standing on end as in 
this manner a good displacement of air during the inflow of 
the material being cast and a uniform distribution of the cast 
about the mica condensers are attained.—February 9th, 1939. 


499,475. August 27th, 1938.—ELEecrro-pynamic ReELays, 
Allménna Svenska Elektriska Aktiebolaget, of Vasteras, 
Sweden. 

A scheme is described in this specification for compensating 
the operating influence caused by the mutual induction between 
movable and stationary relay coils. Mutual induction 
acts on the movable coil with a force which tends to hold the 
relay in the original or rest position. A is the relay’s magnetic 
core, B the stationary current coils, and C the movable relay 
coil mounted on the arm D. The arm E is provided with an arm 
F. The end of this arm has a contact G which alternatively 


Mica ConpENSERS, Walter 
Mansions, Cambridge Road, 


closes the curcuit either with the contacts H or R, depending 
on the operative direction of the relay. On the end of the arm 
D, opposite to that which carries the coil C, is mounted a short- 
circuited .coil J immediately in front of the coil K series con- 
nected with the coils B. When a current traverses the coil K, 
a current in opposite, direction to that of this coil is obtained 
Owing to this]fact, the coil J tends to displace 


in the coil J, 


itself out from the magnetic field of the coil K. When the 
currents traversing the coil C and the coils B have caused the coil 
C to be moved in the direction of the curved arrow, the mutual 
induction between the coils B and C will cause an opposed force 
on the coil C. On the contrary, the current traversing the coil 
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K will cause on the coil J a force indicated by the arrow shown 
next to the coil J. This force is thus opposed to the force 
obtained through the mutual induction. With a proper choice 
of the number of turns of the coil K and of the resistance of 
the coil J as well as the length of the arms for the coils C and J, 
it is always possible for the two mentioned forces to compensate 
one another.—January 24th, 1939. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 








Association of Metal Sprayers 
Tuesday, March 28th.—Chamber of Commerce Buildings, 95, 
New Street, Birmingham. “ Metal Sprayed Bearings for 
High-speed Operation,”’ H. Shaw. 7.30 p.m. 


Institute of Marine Engineers 

Thursday, March 30th—JuN10R Section : 85-88, The Minories, 

E.C.3. Film display. 7 p.m. 
Institute of Metals 

Thursday, March 30th.—Lonpon Locat Section: §8.M.M.T., 
Hobart House, Wilton Street, S.W.1. ‘‘ Impressions of 
America in 1938,” H. W. G. Hignett, A. R. Raper and D. 
Stockdale. 7.30 p.m. BrruincHam LocaL Section: 
James Watt Memorial Inst., Great Charles Street, Bir- 
mingham. ‘‘ Some Observations on the Freezing of Cast 
Iron,” J. E. Hurst. 7 p.m. 

Institute of Physics 

To-day and Saturday, March 24th and 25th.—Physics Depart- 
ment of the University, Leeds. Conference on “ Physics 
in the Textile Industries.” 

Institution of Civil Engineers 

To-day, March 24th.—Inst. of Mechanical Engineers, Storey’s 
Gate, Westminster, S.W.1. Joint Informal Meeting. 
“The Importance of a Training in Management for Engi- 
neers,” T. G. Rose. 6.30 p.m. Gtascow Assoc.: 39, 
Elmbank Crescent, Glasgow. ‘‘ Construction in Concrete,” 
A. W. Legat. 7.30 p.m. 

Wednesday, March 29th.—Lonpvon SrupENTs’ Assoc.: Great 
George Street, Westminster, 8.W.1. “‘ An Arctic Summer at 
Survey on Jan Mayen,” H. W. Ward. 6.30 p.m. Epry- 
BURGH Assoc.: Royal Scottish Society of Arts, 16, Royal 
Terrace, Edinburgh. “‘Sewage Purification,” J. C. O. 
Burns, G. Peat and 8. G. Cockburn. 6.15 p.m. Man- 
CHESTER Assoc.: Literary and Philosophical Society, 36, 
teorge Street, Manchester. ‘‘ Earth Movements Associated 
with Pile Driving,” A. Bailey. 6.45 p.m. YoRKsHIRE 
Assoc.: Grand Hotel, Sheffield. ‘“‘The Gallow Power 
Scheme,” D. Garside. 7.30 p.m. is 

Thursday, March 30th—Roapv ENGINEERING SEcTION: Great 
George Street, Westminster, 8.W.1. “Soil Problems in 
Road Construction,” A. H. D. Markwick. 6 p.m. SouTHERN 
Assoc.: Municipal College, Portsmouth. ‘‘ Dugald Clerk 
and the Gas Engine: His Life and Work,” W. A. Tookey. 
7.15 p.m. 

Institution of Electrical Engineers 

To-day, March 24th—MetTeR aND INSTRUMENT SECTION: 

Savoy Place, Victoria Embankment, W.C.2. “‘ Should 
Legislation be Invoked to Decide the Position of Meters on 
Consumers’ Premises ?”’ E. H. Miller and G. F. Shotter ; 
and ‘“‘ The Relative Merits of Meter Testing,” C. W. Hughes 
and G. F. Shotter. 7 p.m. 

Tuesday, March 28th.—Scotrisn CENTRE: North British 
Station Hotel, Edinburgh. ‘‘The Empire Service Broad- 
easting Station at Daventry,” L. W. Hayes and B. N. 
MacLarty. 7 p.m. 3 

Institution of Locomotive Engineers 

Friday, March 3\st.—Trocadero Restaurant, Shaftesbury 

Avenue, W.1. Annual dinner. 6.30 for.7 p.m. 


Institution of Mechanical Engineers 

March 24th.—Storey’s Gate, Westminster, S.W.1. 
Joint Informal Meeting. ‘‘ The Importance of a Training 
in Management for Engineers,” T. G. Rose. 6.30 p.m. 

Monday to Wednesday, March 27th to 29th.—INTERNAL Com- 
BUSTION ENGINE Group: Spring meeting at Swansea. 
‘Coal as Fuel for Internal Combustion Engines.” 

Thursday, March 30th,—Y oRKSHIRE BRANCH : Visit to L.N.E.R. 
Works, Doncaster. 2.30 p.m. Technical College, Don- 
caster. “The Development of the Steam Locomotive for 
Intensive Service,’ E. Windle. 6.30 p.m. 

Friday, March 31st.—Steam Group: Storey’s Gate, West- 
minster, S.W.1. Second .Report of the Pipe Flanges 
Research Committee. 6 p.m. 

Institution of Naval Architects 

Wednesday to Friday, March 29th to 31st.—Royal Society of Arts, 

John Street, Adelphi, W.C.2. Spring meetings. 10.30 a.m. 


To-day, 





each day. For programme see page 388. 





Institution of Sanitary Engineers 
Friday, March 31st.—Caxton Hall, Westminster, 8.W.1. ‘ Con- 
crete Practice,” R, C, Blyth. 6.30 p.m. 
Institution of Structural Engineers 
Thursday, March 30th.—YorksHtrE Brancw: Hotel Metro- 
pole, Leeds. “‘ Heating and Ventilating the Queen’s Hotel, 
seeds,” O. Faber. 7 p.m. 
Junior Institution of Engineers 
To-day, March 24th —39, Victoria Street, Westminster, 8.W. 1. 
“The Machine and the Man,” W.H, Ballantyne. 7.30 p.m. 
Friday, March 31st.—39, Victoria Street, Westminster, 8.W. 1. 
“Engineering on the Stage,’’ R. Gillespie Williams. 
7.30 p.m. 
Keighley Association of Engineers 
To-day, March 24th.—Victoria Hotel, Keighley. Annual dinner, 
6.45 for 7 p.m. 
Manchester Association of Engineers 
To-day, March 24th.—Engineers’ Club, Albert Square, Man- 
chester. “‘ Air Compressors,” S. N. Howe. 7.15 p.n. 
North-East Coast Institution of Engineers and Shipbuilders 
To-day, March 24th.—Mining Institute, Newcastle-upon-Tyne. 
“The Strength of Marine Engine Shafting,” S. F. Dorey. 
6 p.m. 


North of England Institute of Mining and Mechanical Engineers 





Saturday, March 25th.—SrupvEnts’ Section: Neville Hall, 
Newcastle-upon-Tyne. ‘* Pressure Relief as an Aid to the 
Control of Mine Roofs,” W. C. Wilkinson. 3 p.m. 


Physical Society 
To-day, March 24th.—Imperial College of Science and Tech- 
nology, South Kensington, 8.W.7. Thomas Young Oration, 
“Some Recent Developments in British Surveying Instru- 
ments,” Brig. M. N. Macleod. 5,15 p.m. 
Railway Club 
Thursday, March 30th.—Royal Scottish Corporation Hall, 
Fetter Lane, E.C.4. >‘ The Last Forty Years in Retro- 
spect,’ C. E. Lee. 7.30 p.m. 
Royal Aeronautical Society 
Thursday, March 30th.—Institution of Mechanical Engineers, 
Storey’s Gate, Westminster, S.W.1. “The Problem of 
Ancillary Power Services on Aircraft,’’ F. Nixon and R. H. 
Chaplin, 6.30 p.m. 
Royal Institution of Great Britain 
Tuesday, March 28th.—21, Albemarle Street, W.1. 
of the Solid State,” W. L. Bragg. 5.15 p.m. 
Rugby Engineering Society 
Friday, March 3\st.—Conservative Assembly Room, Albert 
Buildings, Rugby. ‘‘ Design as an Aid to Manufacture,” 
D. W. Kinnaird. 7.30 p.m. 


** Chemistry 








PERSONAL AND BUSINESS ANNOUNCEMENTS 


removing 





Mr. ALFRED 8. Grunspan, consulting engineer, is 
his offices to No. 70, Victoria Street, 8.W.1. 

THe Suresvrtpinc CoNFERENCE has changed the address 
of its offices to 21, Grosvenor Place, London, 8.W.1. 

Raprovisor Parent, Ltd., is moving into larger premises at 
Darnoc House, 36, Alfred Place, London, W.C.1. 

Mr, ALEXANDER Betcu has changed his address from 13, 
Victoria Street, S.W.1, to 21, Grosvenor Place, London, S.W.1. 

THe Suipsur“tpinc Empcoyers’ Feperatron has changed the 
address of its offices to 1, Chester Street, Grosvenor Place, 
London, 8.W.1. 

James GORDON AND Co., Ltd., Regent House, Kingsway, 
London, W.C.2, are taking over new premises at Dalston 
Gardens, Stanmore, Middlesex. 








CONTRACTS AND ORDERS 





The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





Tue Encrisn Etectrrc Company, Ltd., has received from 
the London and North-Eastern Railway Company a contract 
for the electrification of the suburban section of the company’s 
lines from Liverpool Street to Shenfield and the branch line 
from Fenchurch Street to Stratford. These lines are known 
as the Great Eastern Section of the L.N.E.R. suburban system. 
The contract comprises the complete electrical equipment for 
ninety-two three-coach trains, each comprising motor coach, 
trailer coach, and driving trailer coach. Operation will be from 
overhead line at 1500 volts D.C. Each motor coach equipment 
will consist of four traction motors of 210 H.P. each, operated 
by electro-pneumatic control gear, mounted on the coach 
underframe. Heating will be supplied at 1500 volts, and a motor 
generator in each motor coach will supply current at 50 volts 
for lighting and control operation. e motors and control 
equipment will be manufactured at the English Electric Com- 
pany’s Bradford works. 

Tue Genera Evectric Company, Ltd., London, has received 
from the London and North-Eastern Railway an order covering 
the complete electric traction train equipments in connection with 
the multiple-unit rolling stock required for the Manchester 
Glossop—Hadfield section of the Manchester-Sheffield electrifica, 
tion scheme. The equipment ordered, all 6f which will be manu- 
factured at the Witton Engineering Works, comprises motors, 
control gear, auxiliaries, heating, lighting, and automatic 
door gear wiring for eight three-car trains. The nominal supply 
voltage of the line is 1500 D.C., but provision has to be made for 
line pressures up to 1800 volts on account of the use of regenera- 
tive braking by the locomotives to be employed on the line. 
The trains will consist of one motor coach, one driving trailer 
coach, and one composite trailer coach. Each motor coach 
will be equipped with four self-ventilated traction-type motors 
having @ one-hour rating of 220 B.H.P. each, while the control 
gear will be of the electro-pneumatic unit-switch type, and will 
be mounted beneath the car underframes. 








CATALOGUES 





National Gas anp Or Encrnr Company, Ltd., Ashton- 
under-Lyne.—Publication No. 1221 on vertical ae oil engines 
and Bulletin No. 188 on the six-cylinder, 672 B.H.P. oil engine 
plant installed at the Mont Gambier electricity works. 

KerstNer EvAPoRaATOR AND ENGINEERING Company, Ltd., 5, 
Grosvenor Gardens, London, 8.W.1.—A folder briefly describing 
the range of chemical plant supplied by the company. | Leaflet 
No. 257 on fans for corrosive gases and gas washing plant. 
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A Seven-Day Journal 


Anglo-German Trade Negotiations 


In last week’s Journal we recorded the invitation 
of the President of the Board of Trade to the Federa- 
tion of British Industries to discuss with him the 
results of the conference with the Reichsgruppe 
Industrie at Diisseldorf. The meeting took place on 
Wednesday, March 22nd, when Mr. Oliver Stanley 
received Mr. Peter Bennett and Sir William Larke, 
the President and Chairman respectively of the depu- 
tation which visited Germany, who were also accom- 
panied by the Director of the Federation, Mr. Guy 
Locock. The representatives pointed out that their 
visit had been preceded by a good deal of preparatory 
work, which had been undertaken with the full know- 
ledge and approval of His Majesty’s Government. 
The intention was to investigate whether any plan 
could be found which would eliminate unhealthy 
competition between. the industries, and later to 
increase world trade by extending such conversations 
to other countries. In thanking the deputation for 
its report, the President of the Board of Trade 
expressed the opinion that, although the political 
developments of the last few days had created a 
situation which while it lasted made further progress 
impossible, the Federation’s delegation, in obtaining 
the agreement of the Reichsgruppe Industrie to the 
joint declaration of principles, had performed for 
British industry a valuable piece of work, which, 
but for those developments, might have served as a 
basis on which the manufacturing countries of the 
world could have solved a great many of their diffi- 
culties. It was agreed that only the future could 
show whether at some later date, and in changed 
circumstances the valuable preliminary work which 
thus far had been accomplished might be developed 
by individual industries to the national advantage. 


Artificial Lighting and the Royal 
atory 


In a lecture delivered on Wednesday, March 22nd, 
at the Royal United Service Institution, Dr. H. 
Spencer Jones, the Astronomer-Royal, mentioned 
the possibility that the Royal Qbservatory may have 
to be removed from Greenwich to a site where modern 
artificial lighting will not interfere with night photo- 
graphic work. Astronomers had to contend, he said, 
with the continually increasing brightness of the sky, 
due partly to the growth of London and partly to the 
new methods of lighting, which had made the sky so 
bright at night that many types of work had become 
impossible, and long e s of photographic 
plates had had to be abandoned. The Astronomer 
liked darkness, and the motorist liked roads to be 
well lit. Those needs were not altogether compatible, 
and it might be necessary to follow the course of 
observatories elsewhere and go out into the wilderness 
to obtain the necessary darkness. Dr. Spencer Jones 
reviewed in his lecture the work of the Royal Obser- 
vatory from the time of its foundation in 1675 for 
the purpose of assisting mariners in determining 
longitude at sea. With regard to clocks and time 
service, he remarked that the work of determining 
time and star positions practically hung together. 
Star positions were used for the determination of 
time, which might be described as merely finding the 
errors of the clock. One of the clocks by which it 
was expected to get time accurate to about a thou- 
sandth of a second a day was almost ready for delivery 
to the Observatory. It was possible that the new clock 
might be able to apply some check on the erratic 
time-keeping of the earth itself. Having determined 
the time, the Observatory made it available to the 
public several times a day. A time signal was sent 
to the Post Office every hour, an automatic signal 
was sent to the B.B.C. every 15 minutes, and signals 
were sent out from Rugby twice a day to ships all over 
the world. 


Loss of the Flying Boat “ Cavalier” 


THE report of the Air Ministry’s Chief Inspector of 
Accidents, Wing Commander Vernon 8. Brown, on 
the loss of the Imperial Airways flying boat “Cavalier” 
at sea on January 21st, was issued on Saturday last, 
March 25th. ‘‘ Cavalier’ sank after a forced descent 
some 285 miles south-east of Port Washington, Long 
Island. Two of the eight passengers and one of the 
crew of five lost their lives. The principal conclusions 
reached by the Chief tor are that the forced 
descent was the result of the complete loss of power 
of the two inner engines and partial loss of power of 
the two outer engines, in consequence of carburetter 
trouble caused by icimg. The sea conditions were 
too severe to make a good landing possible, and as a 
result of the damage caused to the hull in alighting 
the cabins were quickly flooded. About 15 minutes 
later the aircraft broke in half, aft of the rear spar, 
and sank. No blame could be attributed to the 
Captain or First Officer, who behaved with great 
coolness throughout. All British regulations; under 





which “‘ Cavalier ” was operated, were complied with. 
The investigating board of inquiry in New York 
made a number of recommendations with which the 
Chief Inspector agrees. Among them were that the 
system of throttle and mixture controls used must 
have aggravated the trouble, and should be studied 
in the light of that criticism; that flying boats of 
this class should be modified so as to give the crew 
more adequate control of the oil temperature; and 
that for emergency conditions an additional supply 
of heat under the control of the crew should be made 
possible in order to raise the temperature of the incom- 
ing air before it reached the carburetter jets. As a 
necessary adjunct, a carburetter air temperature 
indicator visible to the pilots was essential. In con- 
nection with the Board’s recommendations with regard 
to the carburetter system in use on the “ Cavalier,” 
the Chief Inspector draws attention to the design of 
the hot air intake shutters, and attaches a sketch 
showing a case in which distortion had occurred. 
He also refers to certain other cases in which engines 
had faded in Imperial Airways aircraft as the result 
of carburetter icing trouble, but he points out that 
Imperial Airways had put in hand research on this 
matter as soon as reports were received. 


The Thames Embankment Scheme 


In the Journal of November 18th last we recorded 
the decision of the London County Council to seek 
parliamentary powers for the acquisition of land and 
the necessary works to improve the Thames Embank- 
ment south of the river from Westminster Bridge to 
Waterloo Bridge. Since that time petitions against 
the scheme have been lodged by Jesus College, 
Oxford, the Port of London Authority, the Southern 
Railway Company, the London Hydraulic Power 
Company, Watney, Coombe, Reid and Co., Dales 
(London), Ltd., the Dales Export Packing Company, 
Ltd., and the Belvedere Waste Paper Company, Ltd. 
It is now announced that all the opposing petitions 
have been withdrawn, and that the scheme can now 
be proceeded with by the Council at an estimated 
cost of about £1,629,000. As we recorded in our 
previous note, the scheme has been approved by the 
Minister of Transport, as one particularly important 
from the point of view of traffic, and a special grant 
of 60 per cent. of the approved cost of the works is 
to be allowed from the Road Fund. We may recall 
that special features of the scheme include the 
extension of the embankment wall in front of the 
County Hall to a point some 50 yards below Waterloo 
Bridge. There will be an open space, 100ft. wide, 
alongside the river, and the footway at the County 
Hall will be extended to form a promenade. A new 
road is to be built parallel to the Thames and adjacent 
to the open space, while new roads will connect this 
new highway with Belvedere Road. York Road is 
to be widened and the approach to Waterloo Bridge 
will be re-aligned and widened, a new bridge being 
built to carry the Southern Railway over York Road. 
A roundabout is to be constructed at the junction of 
Waterloo Road, York Road, and Stamford Street. 
A good deal of house property will have to be 
demolished, and it is expected that a sum of about 
£300,000 will be needed to rehouse the people dis- 
placed by the new scheme. 


The Internal Combustion Engine Group 


THE meeting of the Internal Combustion Engine 
Group of the Institution of Mechanical Engineers, 
which took place at Swansea on Monday, Tuesday, 
and Wednesday, March 27th, 28th, and 29th, was 
most successful in every way. Over one hundred 
members of the Institution and their friends took 
part in the meetings, which were presided over by the 
President, Mr. E. Bruce Ball, and Wing-Commander 
T. R. Cave-Brown-Cave, the Chairman of the Group. 
At the inaugural luncheon, which was held at the 
Metropole Hotel on Monday, in company with the 
Swansea Rotary Club, more than two hundred were 
present to hear the address of Mr. Iestyn Williams, 
the Joint Secretary of the Monmouthshire and South 
Wales Coalowners’ Association. In the course of his 
remarks, Mr. Williams said that a check had already 
been given to the use of oil for industrial purposes 
in the United Kingdom, and that colliery owners and 
merchants were devoting increased attention to meet- 
ing the requirements of customers and encouraging 
research, both on the side of scientific work and appli- 
ance manufacture. He felt that the industry was 
well on the way to a recovery of markets which had 
been temporarily lost to oil and to foreign coal-pro- 
ducing countries. On Monday afternoon a group of 
papers dealing with the present position of producer 
gas propulsion for road vehicles was discussed. The 
Chairman was able to lead the discussion along lines 
which should result in definite conclusions being 
reached as to the improvements which are n: 
in the design of producers and engines for British 
fuels and as to the demands which might be sub- 
mitted to the Ministry of Transport for further con- 





cessions to users of vehicles utilising home-produced 
fuels. The position of the coal dust engine was also 
discussed. On Tuesday morning, at the Guildhall, 
papers dealing with town gas as a fuel for road trans- 
port engines, gas engines for marine purposes, and a 
new injection system for gas engines were discussed. 
A luncheon was given in the Guildhall by the Mayor 
of Swansea, after which several coal fuel vehicles were 
inspected and demonstrations made. The meetings, 
with which we shall deal more fully in our next issue, 
closed with a series of visits to works in the neigh- 
bourhood. 


Control of Flying 


THE Committee which was appointed under the 
chairmanship of Lord Gorell to deal with the control 
of flying has now issued its report, which has been 
published by the Stationery Office. With regard to 
safeguarding the public from dangers which arise 
from low fiying, the Committee expresses the opinion 
that the only method which will be easily under- 
stood and can be enforced is to prohibit single-engined 
aircraft and multi-engined machines of such types 
as cannot maintain height with one engine out of 
action from flying over the bigger towns. The Com- 
mittee has in mind densely populated areas, in which a 
forced landing might be attended with serious results. 
It recommends that certain areas of this kind might 
be prescribed by the Air Ministry as out of bounds for 
such aircraft. The Committee is opposed to the use of 
aeroplanes for advertising purposes. While it does 
not feel that banner towing by aircraft is a practice 
which requires immediate prohibition, it makes the 
recommendation that there should be no increase in 
such machines, and that existing aircraft so used 
should not be permitted to go on towing banners after 
October Ist, 1941. With reference to dangerous flying 
in general, it expresses the opinion that the cancella- 
tion or suspension of pilots’ licences for breaches of 
regulations or aerodrome rules would constitute a 
greater deterrent than the imposition of fines. With 
regard to the control of flying at aerodromes where 
training and joy-riding are carried out, the view of the 
Committee is that at present the control officers have 
insufficient powers. It makes recommendations for 
the institution of a student pilot’s licence as a pre- 
liminary to training and qualifying for the “A” 
licence, and further suggests that the holder of a 
private pilot’s licence should not be allowed to take 
passengers into the air until he has flown twenty 
hours solo and has had his licence endorsed for 
passengers not paying fares. With regard to the use 
of aerodromes it is recommended that in taking off 
and landing pilots should make use of the greatest 
length of runway, in order to minimise low flying over 
houses on approach and departure. The Committee 
suggests that the Air Ministry should from time to 
time make a special study of aircraft noise and pre- 
scribe a maximum noise output for all aircraft. 


State Aid for Shipping 


SPEAKING in the House of Commons on Tuesday 
evening, March 28th, the President of the Board of 
Trade, Mr. Oliver Stanley, outlined the proposals of 
the Government with regard to State aid for shipping. 
These proposals, he said, would include the provision 
of a sum of £2,750,000 a year for a period of five years 
to be paid by way of subsidy for tramp shipping, 
including vessels in the deep-sea and near trades, but 
not the coasting trade. With regard to liners, it was 
proposed to appoint an advisory committee for an 
experimental period of two years in order to advise 
the Government in the matter of requests for assist- 
ance from liner companies whose services were 
endangered by foreign competition. A sum not 
exceeding £500,000 a year was to be allocated, and 
from it grants would be made to shipowners who 
placed orders for tramp and cargo liners with United 
Kingdom shipbuilders during the next few months. 
The Government would also ask Parliament to make 
available a sum of £10,000,000 for loans to shipowners 
over a period of two years on favourable terms for the 
purpose of building in Great Britain tramp ships end 
cargo liners other than refrigerator and passenger 
vessels, and including tramp ships and cargo liners 
intended for the coasting trade. Finally, a sum of 
£2,000,000 was to be made available for the purchase 
of suitable vessels on the United Kingdom register, 
which, though still capable of service, would other- 
wise be sold to foreign owners or for breaking up. 
Vessels so purchased would not be brought out for 
trading except in an emergency, but would be main- 
tained in condition so that they would be available 
if required. A condition of the assistance which 
would be made available for tramps and cargo liners 
was that the owners of such vessels would offer to 
the Government any ships which they proposed to 
scrap or offer for sale to foreign buyers. Legislation 
to give effect to these proposals is to be introduced 
as soon as possible, and details of the scheme are to 
be discussed with the shipping industry. 

H 
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(Continued from page 367, March 24th) 


WHEEL MACHINES 
| rw is hardly surprising that the earliest rotary 
engines were all wheels, since once the rotary 
idea had been conceived, the wheel was the best- 
known and most familiar device to which to apply 
it. But even after other types of rotary engine 
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Fic. 74—LEUPOLD’S ENGINE 


had been devised, the wheel principle still con- 
tinued to be attractive. As steam pressures 
increased, however, the advancing economy and 
compactness of the conventional engine began to 
make the defects of the wheel apparent, and the 
later devices of the kind were, almost uniformly, 





Fic. 75—WAaATT’s STEAM WHEEL 


invented by “ futilitarians.” Even to-day, how- 
ever, the idea still retains a queer attraction, 
always providing the mind is rid of inhibitions due 
to more advanced knowledge of thermodynamics 
and mechanics. Suppose, for instance, that the 
wheels of motor cars or other vehicles were the 
engines also, or that the whole of the “‘ works ” of 





an oil engine could be concentrated merely in the 
fly-wheel! The early inventors dreamed in a 
similar way of ridding the prime mover of a heavy 
and bulky beam, the connecting-rod and cylinder. 
Conception proved easy. But to put the idea into 
practice was less simple, and as far as we know, no 
wheel engines other than the water wheel, the 
Pelton wheel, and the non-positive acting turbine 
have ever achieved even a limited degree of 
success. 

Three drawings, reproduced in Figs. 74, 75, and 
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76, from an earlier article of this series, represent 
the three chief varieties of wheel. They were all 
invented before the year 1800. The first is 
Leupold’s, which depends for its action mainly 
on a preponderant weight effect; the next is 
Watt’s steam wheel, in which the mercury can be 
regarded either as a load held up by the steam 
pressure to make that side of the wheel pre- 
ponderate or as an abutment against which the 
steam reacts in driving the wheel around ; and the 
third is Cooke’s, which is driven around purely by 


like Leupold’s a limitation is imposed on the speed 
by the difficulty of providing for the necessary 
high rate of heat transmission, and in Watt’s by 
the heavy fluid friction between the wheel and the 
mercury. The more serious defect is the limitation 
of thermal efficiency. Boulton said of Watt's 
steam wheel in which mercury was used : “. . . The 
steam wheel may be made equal in power to 2 
horses, 4 or 8, or any number and the diameter 
about 9, and in no case will exceed 11ft.”” Assum- 
ing a wheel of the larger dimension and that a 
column of mercury, 1Oft. high, could be sustained 
therein, the engine could have been worked on a 
pressure range of about 59 1b. per square inch, a 
figure more than sufficiently high at the end of the 
eighteenth century, but far too low to give a 
thermal efficiency approaching that of conven- 
tional engines working on greater ranges which 
began to appear in the nineteenth century. 

In machines such as Leupold’s, in which there 
are no valves, no moving parts, and no accurate 
fitting, few practical difficulties need to be over- 
come. But in wheels such as Watt’s, there are to 
be accurately made and properly packed a number 
of valves; the construction of which is attended 
with considerable difficulty. If they were made 
loose enough to work freely, there was loss of steam 
by leakage, and if they were tight they might not 
close correctly, and their operation was certain to 
be attended by frictional losses which required to 
be added to those resulting from the movement of 
the mercury around the wheel. ‘ One hundred- 
weight of the slack or small coals from Wednes- 
bury coalpits,”’ said Boulton, “‘ apply’d to our wheel 
engine will raise 30,000 cubic feet of water 30ft. high, 
but ought to raise 36,000... .” The comparison 
was presumably made with a reciprocating engine 
working between similar upper and lower limits of 
pressure. The difference is the measure either of 
the large amount of friction in the wheel machine 
or of the heavy steam leakage. 

The pressure range of externally acting wheels 
like Cooke’s is not limited by the dimensions of the 
wheel, and the defects of such wheels are entirely 
practical. Examination shows that wheels of this 
kind are in reality Rotary Piston machines, in which 





the cylinder does not completely enclose the rotor. 
The wheel is partly im- 
mersed within a container, 
which is itself divided 
into pressure and exhaust 








compartments. It is 
necessary in order to pre- 

















vent leakage out of the 
chamber or from the pres- 
sure to the exhaust side to 
provide packing around 
the periphery of the wheel. 
The blades must fold 
back in some manner in 
order to enter and leave 
the chamber, and it is 
difficult properly to pack 
the points of entrance 
and exit; and, in addi- 
tion, the blades when 
erected must be properly 
packed against the walls 
of the chamber. The 
amount of packing is not 
only therefore very exten- 
sive, but it all lies at a 
considerable radius from 
the centre of rotation, 
and friction consequently 
exerts a correspondingly 























high torque. These are 
just those arguments 
that can be applied 


against any of the forms 











of rotary which have so 
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Fic. 77—MOORE, 1820 


the pressure of the steam and in which there is no 
preponderant action. 

In both of the first two types the torque that can 
be exerted and the maximum theoretical thermal 
efficiency that can be attained are limited by the 
physical dimensions of the wheel itself. For no 
greater torque can be exerted than the weight of 
the enclosed fluid acting at the radius of the wheel 
will permit, so that to obtain a high torque the 
diameter of the wheel must be large. Were it 
possible to reach high rates of revolution, this fact 
would be of small importance. But in machines 


far been described. In 
what follows a few of the 
more sensible proposals 
are described. There are 
a number of patents for 
devices which range 
closely on perpetual motion machines. Rather 
surprisingly, invention of wheel engines remained 
relatively popular right up to the middle of the 
century and only began to fall away in the ’eighties 
and ‘nineties. 


WHEEL ENGINES IN THE NINETEENTH CENTURY 


1818/4286: Malam.—Malam suggested an 
engine very similar to Watt’s steam wheel. Instead 
of mercury, however, a block of lead shaped to the 
curvature of the wheel was to be used ! 





1820/4516 : Moore.—This engine, illus.cated in 
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Fig. 77, is in reality a Rotary Piston machine con- 
structed to a wheel-like form and it illustrates very 
well the close connection between the two types. 
There are four hinged blades A on the wheel which 
pass under two steam stops B. The ports being 
arranged on each side of each stop, the torque 
developed does not vary as the engine revolves. 
Were the part of the cylinder above the steam 
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FiG. 78—MASTERMAN’S 


stops removed, the machine would be almost 
identical w th Cooke’s. But, whereas in the latter 
gravity was depended upon to extend the blades, 
Moore used the two “ planes ” C against which bore 
levers. D attached externally to the axles of the 
hinged blades. The inventor considered the 
machine suitable for operation by high-pressure 
steam, water, or gas, and did not limit himself to 
any specific number of blades providing there was 
an even number. The use of sliding blades forced 
outwards by springs or other means was also 
suggested. 

1821/4536: Masterman.— Masterman’s was 
another wheel very like Watt’s and he called it a 
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‘'Troke.”’ The accompanying engraving—Fig. 783— 
comes from Partington’s ‘‘ Steam Engine ”’ of 1822 
and shows a wheel which would have turned in an 
anti-clockwise direction. The six ‘“ shutters ’”’ or 
valves in the annulus were mounted on axles which 
carried externally weights on the ends of levers that 
were so disposed as to cause automatic opening 
and closing of the valves by the effect of gravity. 
Steam was admitted and exhausted as in Watt’s 
machine, through hollow arms like the spokes of a 
wheel from a central rotary valve. In the engraving 
the space f contains steam, the space g water, and 








the remaining space is evacuated by its connection 
to the condenser. Water was to be used instead of 
mercury and the rotary valve had a third port 
through which water could be introduced into the 
machine, while running, from the external tank 
shown in the axial section. The amount of water 
was to be float controlled. Incidentally the 
engraving presumably illustrates an engine exhaust- 
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“ TROKE,”’ 1821 
ing to atmosphere. Were the space above the water 
to be evacuated all the water in a supply tank at the 
level shown would at once be drawn into the wheel. 
Partington was somewhat impressed by Master- 
man’s wheel and declares that the entire friction 
of one of these engines (without a condenser) has 
been proved from actual experiment not to exceed 
half a pound per square inch on the valves. “ For 
steam navigation it appears admirably adapted, 
and when used with mercury instead of water, 
combines, in an eminent degree, economy of space 
and fuel; and this, in the latter case, it will be 





perpetual motion machine was suggested by G. D. 
Brown in a letter to “ Newton’s London Journal,” 
in 1824. A number of cylinders were to be arranged 
(Fig. 79) radially like the spokes of a wheel. Each 
piston was to carry a heavy weight at its outer 
end. Steam was to be admitted to each cylinder 
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as it came over the top of the wheel and the piston 
and weight thus thrust out. They were to be held 
out while travelling around the downgoing side 
of the wheel by a catch, the cylinder in the mean- 
while being opened to the condenser through a 
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passage in the “nave” of the wheel. At the 
bottom, the catch being released, they would be 
drawn in. “ It might not be impossible,” suggests 
Brown optimistically, “‘to make each cylinder to 
consist of three or four parts to slide one within the 
other (as telescope tubes), which would extend by 

















Fic. 82—MODEL 


evident, must be very considerable on account of 
the almost total absence of friction.” 

1824: G@. D. Brown.1—A wheel engine which 
has a distinct affinity with a well-known form of 





1“ Newton’s London Journal,” 1824, Vol. VIIT, page 200. 


WHEEL ENGINE 


the pressure of the steam... thus making the 
leverage three or four to one, and multiplying the 
power proportionally without an increase in the 
consumption of steam or in the size of the engine.” 
He even made an estimate of the power likely to 
be available. Supposing the cylinders to have a 
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diameter of 6in. and the atmospheric pressure 
available for the return stroke to be about 10 Ib. 
per square inch, the total force would be about 
280 lb. Thus, if there were eight cylinders, each 
with a weight of 250 lb., the wheel would have a 
preponderance on one side of 750 1b. Calculation 
of torque was not attempted. The length of the 
cylinders he considered immaterial, but if they 
were lft. long and eight in number, “ about 20ft. 
of steam of an elasticity of 10 Ib. on the inch will 
be consumed in each revolution.” 

One of the most striking things about the 
inventors of wheel engines is their total and magni- 
ficent disregard of the effects of centrifugal force. 
Most of the machines, it is true, were only intended 
to run at low speeds, but, even so, if the diameter 
was at all large the actuation of the valves in 
Masterman’s engine would probably have been 
interfered with, whilst, even assuming a diameter 
of only about 2ft. or so, Brown’s engine would have 
been limited to weights of only about 100 Ib. at 
60 r.p.m., and less in inverse proportion as the 
diameter was increased. 

1825/5182: Charles Powell—Charles Powell 
invented a really delightful blowing engine. He 
simply arranged a number of bellows in a wheel- 
like cage, radially about a central hollow axle, 
into which all their nozzles pointed. Then 
by placing weights on the movable side cf each pair 
of bellows a continuous draught was created by 
merely turning the wheel. One of the inventor’s 
drawings shows the machine with a hand crank. 
In another part of the same specification, the same 
idea is differently applied. A hollow drum—Fig. 80— 
is divided into a number of sections by radial parti- 
tions. In each chamber so formed there is placed 
a heavy loose radial fiap, which as the wheel turns 
falls from side to side with a pumping action, of 
which use is made by the provision of suitable 
valves. “This apparatus,” says the inventor, 
““may also be adapted as an exhauster, which 
would be a very useful employment of it for draw- 
ing foul air from mines, holds of ships, and other 
situations.” 

1825/5308: Francis Halliday.A—A wheel (Fig. 
81) consists of a number of spokes carrying a rim 
several inches deep radially, and only in. or so 
wide. This rim passes centrally through a square 
section cylinder A curved to embrace about one- 
quarter of the wheel. It enters it through a slot 
which was to be accurately cut and carefully 
packed to prevent leakage—no easy task, obvi- 
ously. Formed in the wheel rim are a number 
of piston pieces B, with a shape to correspond with 
the section of the cylinder. Each of these pieces 
has a thickness equal to that of the rim and 
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FIG. 83—ETTRICK, 1831 
normally lies in its plane as though forming a part 
of it. But after it has entered the cylinder a striker 
on the radial axle upon which it is mounted comes 
into contact with a guide, and it is rotated through 
90 deg., and thus acts as a piston and is forced 
along by the steam admitted at the leading end of 
the cylinder. A spring around the axle or a second 
striker gear causes each piston piece to be turned 
back into the plane of the rim as it leaves the 
cylinder. For purposes of lubrication, which must 
have been very necessary, the rim of the wheel 
dipped at the bottom into a tray of oil C. 

A very similar machine was proposed by Lord 
Armstrong as a water motor in 1838, and there 
is a model of another presented by the Rev. Patrick 
Bell, LL.D., in 1868 in the Science Museum. The 
latter is illustrated by the photograph reproduced 
in Fig. 82. In this case the cylinder is circular in 
section and the pistons are actuated by means of 
pinions and sector racks. As in most rotaries the 
chief defect is the difficulty of packing the machine 
against leakage without adding too highly to the 
friction and wear and tear. The design may also 
be compared to that of Fitzmaurice (Fig. 33, ante), 
in which the same principle is applied, rather more 
satisfactorily perhaps, in a Rotary Piston machine. 

1831: William Ettrick.2—The machine sug- 
gested by Ettrick, though it does not appear so at 
first sight, works on the same preponderant prin- 
ciple as Brown’s. The drawing is copied from the 
Mechanic’s Magazine. A cylinder (Fig. 83) con- 
tains a loose heavy piston A, and is mounted at 





* “ Newton’s London Journal,” 1828, Vol. XIV, page 307. 
3 Mechanic’s Magazine, 1831, Vol. XVI, page 349. 





its centre about a transverse axle B, which contains 
a rotary valve connected by steam pipes to the 
ends of the cylinder. The valve is so arranged that 
the piston is lifted to the upper part of the cylinder 
by the steam at the end of each half revolution, 
and its weight consequently makes one side pre- 
ponderate. The inventor saw one of the dangers. 
“At first sight it would appear that the engine 
would be knocked to pieces by the violent motion 
of the heavy metallic piston, .. . the steam might 
be cut off as soon as the piston had moved half the 
length of the cylinder, and then be allowed to 
act by its expansion, which would be much too 
weak to raise the piston when the cylinder has con- 
siderable elevation, and would only reach the end 
of the cylinder by the time it had got an inclina- 
tion of 45 to 50 degrees.”’ But he forgot centrifugal 
force and the thought of what happens to the 
piston once the steam pressure has lifted it past 
the centre is rather awful to contemplate if the 
machine is running at any speed ! 

1879: Lorenzo B. Lawrence.~—One more ex- 
ample of a wheel engine may be described. It is 
an early attempt at a rotary gas engine, and even 
Mr. Heath Robinson at his best could hardly have 
done better. It consists of four curved tubes A 
(Fig. 84) open at one end and adapted to be 
closed by a valve at the other. A bat’s-wing 
burner gas jet protrudes into the open end of each 
tube. As the wheel turns the gas is turned on to 
each jet in succession, and the jet is ignited by the 





stationary pilot jet L. As a result of the heat the 
air in the tube concerned is “rarefied.” On 
travelling further down, the gas supply is turned 
off and the valve at the rear end of the tube closed 
just as the open leading end dips into a water bath. 
Water is drawn up into the tube and that side of 
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FIG. 84—LAWRENCE, 1879 
the wheel is thus caused to preponderate. The 
valve is, of course, reopened before the tube 
emerges from the water. This machine was 
invented in America. 
(To be continued) 








North American and English 


Locomotive 


Experiences 


By EDWARD H. LIVESAY 
No. IV 
(Continued from page 338, March 17th) 


L. anD N.E. Ratupway—Tue “ Fryrmne ScotsMAN ” 


OMPARISONS are said to be odious, but 

exception can often be taken to dogmatic 
statements such as this, and the aphorism 
certainly has no point when applied to these 
articles, which have been written largely with the 
idea of providing material for comparisons between 
North American and English locomotives and 
operating methods ; needless to say, not in order 
to belittle one and laud the other, but to describe 
both, so that the reader can form conclusions of 
his own as to how locomotive problems met with 
in the two countries are being solved, and whether 
perhaps designers on opposite sides of the Pond 
could learn lessons from each other. I think they 
can; there seem to me to be devices in common 
use on locomotives in America, where their worth 
has been fully proved, that might well be tried 
over here. There are, conversely, features wherein 
English engines excel, which American engineers 
might do well to study. It was with these thoughts 
in mind that I decided to make trips on some of 
the principal types of engines over here, to the 
same end that induced me to do so in Canada and 
the States. Thanks to the courtesy of officials 
connected with all the four companies in England, 
I have been able to do this, and I hope the reader 
will find my notes of some interest; they carry 
on the story which began at Vancouver, in the 
first article. 

Curiously enough, the first locomotive I made 
close contact with on the L.N.E.R. was a veteran 
that had been in York Museum for many years, 
finding there a quiet haven after a long and useful 
life that began in 1870, from which one would have 
thought it in the last degree unlikely that it would 
ever emerge.. Yet this reincarnation took place ; 
the engine had been reconditioned, put into working 
order again, making several runs with old rolling 
stock, to the joy of enthusiasts not quite as young 
as they used to be, who knew the class in its palmy 
days when it handled “The Flying Scotsman ” 
as successfully as its modern descendant. I am 
referring to “Old No. 1,” the “Stirling 8ft. 
single,” 4-2-2, which ran to Cambridge, Peter- 
borough, and other places during the latter part 
of last year. As a complete contrast to the 
modern types I have been describing, and to those 
yet to be dealt with, no more striking example 
could well be imagined. It has two outside cylinders, 
18in. by 28in., a single pair of driving wheels, 





4 Tue Encineer, 1879, Vol. XLVIII, page 163. 





8ft. lin. in diameter, 1165 square feet of heating 
surface, and a grate area of 17-6 square feet. 
The steam pressure is 140]b., tractive effort 
11,245 lb., adhesive weight 15 tons, the engine 
weighing 38} tons, and with tender 65 tons. It 
is hard to believe that this type of engine hauled 
trains of 300 tons weight and easily reached speeds 
of over 80 m.p.h. Yet it did so. My footplate 
experience of it was not very lengthy, as it only 
extended to a couple of miles, yet it was enough 
to make me realise the tremendous advance in 
locomotive design that has taken place since this 
veteran was in her prime. The footplate was 
small, the cab little more than an exaggerated 
weatherboard, and the fittings were so starkly 
simple that at first I wondered if the controls 
were really all there. Superheaters were unknown 
in those days, and one injector only was fitted, 
though I am not sure whether there was not a 
pump. The driver stood at his post, even the 
luxury of a wooden seat being denied him. Only 
when resurrected did it become possessed of 
shelves for the crew to sit on. What a hard- 
hearted lot people were in those days! “No. 1,” 
in her green, red, and gold livery, was a beautiful 
thing to look at, and I was glad to see her alive 
again, and to have a trip on the footplate, if only 
such a brief one. But it was certainly in the nature 
of an anti-climax—across a Continent on the 
footplates of a succession of the most modern 
creations, culminating in a huge New York Central 
‘“‘ Hudson ’’—to make my first contact with English 
locomotives in the shape of this sprightly old dame, 
out of a museum, who had died, but would not 
lie down. Funny, yet true—but then, truth is 
sometimes the funniest thing in the world. 

Coming from the antique to the current, how- 
ever, the first modern L.N.E.R. express engines 
with which I became acquainted were the ‘““A4” 
class, of the “ Pacific ” type, and I was glad that 
this was the case, as I should think there are no 
engines in this country that have earned a higher 
reputation. They have proved themselves to be 
reliable, economical, and fast, doing the heaviest 
work with ease and efficiency. One of them, 
“Mallard,” holds the world’s record for maximum 
speed, 125-5 m.p.h.,and other performances of theirs 
in the realm of rapid motion are too well known 
to make it necessary for me to recapitulate. In 
common with, I am sure, many other expatriated 
railway students, who are obliged to follow loco- 
motive matters by means of the Press, technical 
and general—incidentally, I may instance my 
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own sad case, living on Vancouver Island for 
fifteen years without ever setting foot in a train, 
still less on a footplate—I had read a good deal 
about them and their fine work. So it was with 
considerable interest that I made actual contact 
with them, first in the shed, and then on the road, 
in the course of a journey to Edinburgh and back 
with the “ Flying Scotsman.” 

Following the same routine adopted in dealing 
with the Transatlantic engines on which I 
travelled, I will give a few of the chief dimensions 
and refer to some of the details that are of especial 
interest, before describing the actual running of the 
engine under service conditions. The “ A 4” class 
has the “ Pacific’? wheel formation, 4-6-2, with 
an eight-wheel tender,- which, however, does not 
run on bogies, the wheel base being rigid. 

It is streamlined, evidently with two objects 
in view; first, the reduction of wind resistance 
at high speed, and second, the creation of an 
upeurrent of air to carry the exhaust steam over 
the cab roof, clear of the windows. Various plans 
have been tried to bring about the latter result, 
the present being the final form adopted. Both 
ends seem to have been successfully attained. 
The three cylinders are 18}in. by 26in., and all 
drive the middle coupled axle, the driving wheels 
being 6ft. 8in. in diameter and carrying 66 tons ; 
the weight of the engine is 103 tons. The tractive 
effort at 85 per cent. boiler pressure is 35,455 lbs. 
The boiler, of wagon-top type, is 5ft. 9}in. in 
diameter at the smoke-box end, 6ft. 5in. at its 
largest ring, and 18ft. long. The heating surface 
totals 3325 square feet, of which the superheater 
provides 749 square feet and the fire-box 231 square 
feet. The centre line of the boiler is 9ft. 44in. 
above the rails, and the grate area is 41-25 square 
feet. The fire-box is of the Wootten type, round 
topped ; this was first introduced into England 
by Ivatt, of the old Great Northern, thirty-six 
years ago. It is wide and short, extending to the 
full width of the engine. The steam pressure is 
250 1b. The limited loading gauge in England 
only leaves room for a dome of such meagre 
height that a steam-collecting device has been 
adopted, a number of slots being cut in the top 
of the barrel communicating with a passage to 
the dome, in which the regulator is placed. The 
tender carries 8 tons of coal, 5000 gallons of water, 
with pick-up apparatus, and also has a corridor 
through it to a vestibule connection, putting the 
cab into direct communication with the train, 
to make long non-stop runs possible by changing 
the crews en route. 

The valves are actuated by Walschaerts’ gear, 
that of the inside cylinder being worked by the 
Gresley system of conjugated levers from the 
outside motion. There is a conflict of opinion 
as to the advantage of this arrangement, some 
designers preferring three separate sets of gear. 
As regards simplicity, there would not appear to 
be very much in it either way. On the “A4’s” 
it involves two additional glands in the outside 
valve chests, and a variety of guides, links, pins, 
and rocking levers which cannot be far short, 
if at all, in the number of working parts that would 
be necessary for an inside excentric and link, 
and at high speed, the inertia forces due to 
the weight of all these must be considerable. 
Theoretically, too, the steam distribution of the 
inside cylinder is stated to be less perfect than 
it might be, but I will leave it to wiser heads 
than mine to argue as to that. In practice, it 
obviously works quite well, and is easily accessible 
for adjustment and repair. The reverse gear is 
hand operated, as has been the case on all the 
engines I have ridden in this country. If mechanic- 
ally worked gear should come into favour, there 
is the old Stirling method still in use on many 
engines, apparently simple and effective, waiting 
for readoption. It may have been a fad of Stir- 
ling’s; some engineers are very faddy; there 
is plenty of evidence of personal idiosyncrasies 
on locomotives if one looks for it. Still, there it is. 

The cranks are at angles of 120 deg., giving a 
good torque, better balance, and a far more even 
draught on the fire than is the case with two- 
cylinder engines. The. inside crank is counter- 
balanced by extensions to the webs. Practical 
experience of the efficiency of this crank arrange- 
ment, and of the lighter motion due to the use of 
three cylinders, was very favourable. It was almost 
impossible to feel the action of the reciprocating 
and revolving parts, and the harsh operation 
of the heavy twin-cylinder American engines 
was quite absent. The three-cylinder machine 
was clearly easier both on itself and the track. 
It may be worth mentioning that a pair of 23in. 
cylinders would be needed as the equivalent of 





three 18}in. cylinders ; balance inevitably would 
be less satisfactory and track stresses greater. 

Lubrication of all bearings, both axles and 
motion, is by oil, the Wakefield mechanical system 
being used for cylinders and driving axles, the 
bearings of which are plain, as in fact are those on 
all the wheels. The rear truck is of the ‘‘ Cortazzi ” 
type; there is no forward reaching yoke anchored 
to a centre pin, as is the case in America, and on 
the “ Coronations,” L.M.S.R. It is an interesting 
point, with perhaps a bearing on a matter which 
will be referred to in the next article. The springs 
are not equalised, as is always the case in Trans- 
atlantic designs. 

The cab is as roomy as possible, bearing in 
mind gauge limitations. The front is vee-shaped, 
giving a larger window area, and presumably 
a better streamline effect. The driver and 
fireman sit left and right respectively, in 
comfortable bucket seats, the best I have seen 
in England, and as good as there is any need for. 
I cannot see what excuse there can be for the 
apologies for seats still found on some footplates. 
They are a clear proof of man’s inhumanity to man ! 
At least put a cushion on them; everyone has 
not been blessed by Nature with sufficient padding 
to make sitting on a shelf pleasant; it is both 
physically and morally unsatisfactory. The same 
adjustable strip of glass is fitted in front of the 
rear window that is almost universal in America ; 
a little thing, but a great aid to comfort and clear 
vision. The regulator, with large hanging fore- 
and-aft levers, can be worked from either side 
of the cab, and is the most advanced type I have 
seen anywhere; it is convenient, and easy to 
move. The reverse is worked by a horizontal 
handle close to the driver’s right side, and is 
held in any position by a vacuum-operated clutch 
on the cross shaft under the boiler. The cut-off 
scale is placed vertically in front of the driver on 
the fire-box, an excellent arrangement, better 
than anything I have noticed elsewhere. There is 
a steam chest gauge, a refinement which should 
be more widely used than it is, and a pair of 
thoughtful handles to cut off all communication 
between the water gauges and the boiler in the 
event of a broken glass. An instance this of man’s 
humanity to man—there is no need to get par- 
boiled closing cocks in a cloud of steam and hot 
water. Two injectors are fitted, one exhaust and 
one live steam ; dry sanding apparatus, and screens 
to prevent fire-door dazzle. The whistle has a 
pleasant chime note, a very great improvement 
over the old high-pitched sound that caused such 
amusement when the “ Royal Scot” went to 
America. A Flaman speed recorder, driven by 
a return crank from the rear right-hand coupling- 
rod pin is placed under the fireman’s seat, 
where the driver can see it from across the 


cab, in daylight at any rate. Some of the| POSS 


“ Pacifics ” have another type of speedometer, 
with a dial, better situated in front of the 
driver. The only features on the tender worth 
noting are the horizontal handle controlling the 
water pick-up scoop on the left, and the door, 
on the right, of the corridor leading to the vestibule 
connection with the train, a unique arrangement 
required by the 392-mile non-stop runs to Edin- 
burgh to allow the crew to be changed en route. 
There is no electric lighting in the cab, or any- 
where on the engine ; it would be only a refine- 
ment, no doubt, but it is a thing that is sure to 
come some day, and the sooner the better. I 
understand that the 4-6-4 engine, ‘‘ No. 10,000,” 
has been experimentally fitted with electric light, 
the motion being floodlit by bulbs under the 
running board, which shows that this matter of 
lighting is at last coming in for real consideration, 
which is as it should be. This is 1939, not 1839— 
the “ farthing dip” really should be consigned to 
the ash-can. The cheapest motor car has electric 
light from stem to stern ; why should a locomotive 
be degraded with smelly oil lamps, that only make 
darkness visible ? Floodlighting has been common 
in America for years, and it should be adopted here. 
The cab roof has three ventilating shutters and 
is joined to the high front of the tender so that 
the cab is all enclosed, except for the door openings. 
It is the most satisfactory pattern I have come 
across in England, and shows clearly that the 
convenience and comfort of the crew have been 
studied, which is all to the good. The details of 
this class of engine are somewhat more fully 
gone into than will be the case subsequently, 
for the same reason that the first Canadian locomo- 
tive I dealt with was equally well covered, because 
it is in many ways illustrative of English practice 
as contrasted with North American. 

The engine on which I travelled was “ No. 4491,” 





‘Commonwealth of Australia,” with the ‘‘ Flying 
Scotsman,” leaving King’s Cross, London, at 
10 a.m., running through to Waverley Station, 
Edinburgh, 392 miles without a stop, in seven 
hours. It is one of the best-known trains in 
Great Britain, having been in operation for three- 
quarters of a century. It is fairly heavy, generally 
weighing about 480 tons gross, but in winter time, 
when two intermediate stops are made, it weighs 
more, so the work is then harder, as the schedule 
remains at seven hours, an average of 57 m.p.h. 
On the occasion when I accompanied it, about 
470 tons gross was hauled, so that the task was 
quite easy for the engine, neither weight nor timing 
calling for any exceptional effort. The route to 
Edinburgh is decidedly hard, beginning with 
1 mile of 1 in 107 up gradient through two tunnels, 
after which it eases, until at 44 miles a long 8-mile 
pull of 1 in 200 commences, extending to Potters 
Bar. The start was rapid, on full throttle and 65 
per cent. cut-off, which came back to 25 per cent. 
as soon as we were well under way. The rails 
were greasy in the first tunnel, and a little slipping 
began, but was stopped with sand, and the engine 
picked up again. Speed rose steadily up the 
gradient until we were doing nearly 60 m.p.h. 
over the peak at Potters Bar. A 15-mile stretch 
of fluctuating gradients to Stevenage was then 
entered on, during which the speed was generally 
in the neighbourhood of 75 m.p.h. I was much 
struck by the absence of disturbances due to 
the reciprocating and revolving parts, which are 
always more or less in evidence on the two-cylinder 
engines standard in America. It was hardly possible 
to detect anything of these, and though there was 
about the usual amount of rolling and nosing, 
my impressions were certainly very favourable 
as regards the three-cylinder, 120-deg. drive, and 
its smooth operation. 

The cab proved very comfortable, quite free 
from draught, and not at all hot, except right 
in front of the fire-door, which was generally 
kept wide open. The fireman’s duties were not 
very heavy, the engine clearly being completely 
master of its task; in fact, I was surprised to 
find with what ease he kept the steam pressure 
in the neighbourhood of 240 1b. The short, wide 
fire-box seemed to call for a deep fire, most fuel 
being put at the back and round into the two rear 
corners. The “ little and often ” method of firing 
was not followed ; it was more a case of “‘ much 
and seldom,” and nothing unusual to see thirty 
shovelsful put on, followed by a ten-minute 
rest. The Yorkshire coal used was evidently 
very good, showing no tendency whatever to 
cake or form clinker. No implement was used 
on it throughout the long seven-hour journeys ; 
it kept quite clean. The front part of the grate 
can be rocked, but little use was made of this 
ibility. The wind-deflecting strip of glass 
at the side of the cab was most effective in shielding 
one from troublesome air currents ; its angle can 
be altered as may be wished. 

At Stevenage a 20-mile almost continuous 
down gradient begins, and at one point on it, 
near Biggleswade, a speed of 90 m.p.h. was reached. 
This is the allowed limit, I believe, on the route, 
unless for special reasons, such as an experimental 
run. At this speed the riding was very good— 
practically as steady as at more moderate figures. 
Water was picked up at six points during the 
392-mile journey, the procedure being simple. 
The fireman stood ready at the handle controlling 
the scoop, and at a hail from the driver that the 
engine was over the trough, the scoop would be 
lowered, and in a few seconds, on the pointer 
indicating the amount in the tank showing that 
enough had been picked up, the scoop would be 
raised. It is evidently possible to take up too 
much, in which case there is a brief flood on the 
footplate. The streamline front is very effective 
in lifting the exhaust over the cab; at no time 
was there any difficulty with it, even though 
such short cut-off running was being done. When 
passing another train at full speed, if it was drawn 
by a similar type of engine, there was no blast of 
air into the cab window, showing that the current 
is mostly upwards, not sideways. 

The complication of traffic conditions in England 
was strikingly different from the simplicity of those 
in Canada. There, passing another train was a 
rarity, and overtaking one and being delayed by 
it almost unheard of. The “ Flying Scotsman,” 
however, was sandwiched in between other trains 
and time had to be closely kept to avoid inter- 
ference in front and behind. Yet there was not 
one signal delay, at any rate, on the run north, 
and nothing occurred to spoil the seven-hour 
non-stop schedule. I can remember no slackening 
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of speed until it was reduced to 15 m.p.h. while 
passing through York’s curved station, and shortly 
after, at Tollerton, the “‘ change of watch” took 
place. The Scottish crew, Maquire and Kinnear, 
who had been in a compartment in the train 
reserved for the enginemen off duty, came into 
the cab, and after a word or two of explanation 
from the English pair, Taylor, O.B.E., and Floyd, 
the latter withdrew through the corridor in the 
tender back into the train, and things carried on 
as before. The corridor is certainly a great con- 
venience to anyone riding in the cab, and I used 
it several times for this or that reason. It turned 
what without it would have been a long and 
tiring trip into a pleasant unfatiguing one. 

During the whole journey the boiler pressure 
never fell below 225 lb., and when the regulator 
was fully open, which was generally the case, 
the steam chest gauge showed little or no drop 
in pressure, clear indication of ample steam pipe 
area. The cut-off was kept almost unaltered at 
15 per eent., only on the gradients—and even 
then only the heaviest—was it lengthened a 
little. I was greatly impressed by this, as it was 
so much better than I had ever anticipated. 
Except for the one instance of 90 m.p.h. through 
Biggleswade, speed was generally about 65 m.p.h.; 
but the whole route to Edinburgh is far from 
easy, the part north of Darlington being the 
heaviest. Alterations of gradient are there 
incessant, curvature frequent, and junctions many. 
There was no chance for the driver to let his 
attention wander or to relax, and he had throughout 
to show far more concentration on his job than 
does his “opposite number” in Canada. The 
fireman, on the other hand, had an easier time 
than I noticed in Canada on hand-fired engines ; 
on stoker-fired machines, of course, the reverse 
was the case. No trouble of any kind showed 
itself, the engine handled the train with ease, and 
we reached Edinburgh a few minutes ahead of 
time—392 miles in 417 min. 

Returning to London the next day, my experi- 
ences were equally satisfactory. During both runs 
I was struck by the smooth operation of the 
three cylinders and their motion. It was a real 
contrast to American engines. The exhaust steam 
injector was, I think, the only one used when 
running, and the coal consumption was about 
40-45 lb. per mile, a very economical figure indeed 
for a 470-ton train. The Kylchap blast pipe and 
chimney were not fitted to ““ No. 4491,” only the 
usual arrangement, which was a pity, as it would 
have been most interesting to observe the working 
of this very efficient device. I have made inquiries 
from officials and drivers about it, and all the 
experts are in its favour, except that with it the 
exhaust is so free that steam merely dribbles out 
of the chimney and blows down over the 
windows. 

With regard to the method of driving, this, of 
course, varies to some extent according to the 
predilections of individual men. On this trip it 
was clearly a fully open throttle, or as near as 
could be, and as short a cut-off as possible. Nine- 
tenths of the entire distance were covered with a 
15 per cent. cut-off, only slightly lengthened up 
banks or near their crests. When the regulator was 
fully open the steam chest pressure and boiler 
pressure were practically or actually the same, 
indicative of good front end design. The riding 
was good; certainly smoother than on “No. 
4491’s” American cousins, though how much 
of this was due to design and how much to 
the track I am not prepared to be dogmatic about. 
Rolling and nosing were much the same, but it 
must be borne in mind that American tracks are 
probably not quite as well cared for as English 
ones, though steel is heavier; the Transatlantic 
engines are always higher pitched and are twin- 
cylinder machines; and all I rode, except the 
C.P.R. “2700” class, had a four-wheel trailing 
truck, which without doubt has a very consider- 
able steadying effect. My general impressions, 
summed up in the one word “running,” were of 
greater harshness and a sense of ruthless power 
across the Atlantic, and a smooth, quiet, refined 
application of it over here. 

The southbound run was also an absolute non- 
stop performance, as had been the other, though 
as we were ahead of time, we dawdled from Hatfield 
into King’s Cross, with signals often against us 
until we were nearly on them, with brakes rubbing, 
invariably to see them drop before a stop was 
necessary. The highest speed attained was 





85 m.p.h. down the Stoke bank. There is really 
no criticism to make worth pen and ink, either of 
the engine or still less of the officials and crews, 
whose kindness was most gratefully noted. This 





experience of an ““ A 4” on the first of my English 
trips, was very interesting indeed, and set a very 
high standard for its successors to live up to, con- 
firming the high opinion I had already formed of 
this fine class of engine. It was entered on with 
curiosity, too, from another point of view—I 
wondered how I should get on with English engine- 
men, and what our mutual reactions would be. 
Should I find the free-and-easy friendly atmosphere 
I have always enjoyed so much across the water 
duplicated over here, or should I be irritated by 
artificial, needless distinctions that would only 
raise barriers which need not exist at all, and which 
I detest ? I need not have worried. Enginemen 
are evidently much the same the world over, and 
respond in the same very human way when interest 
is shown in them and their work. The crews, one 
English and the other Scottish, were kindness and 
friendliness personified, and I had nothing but the 
pleasantest association with them both. But it was 
amusing to see clear evidence of differing nationa! 





characteristics and I am sorry [ cannot enlarge on 
these here. THE ENGINEER is not the medium 
for excursions into the humanities ! 

In conclusion, I must also acknowledge the 
courtesy I met with¢#from the shed staffs 
both at King’s Cross and Edinburgh, typically 
illustrated by the successful efforts that were 
made at the latter place to get me to the 
right shed in time to connect with ‘‘ Com- 
monwealth of Australia,’ when, owing probably 
to my lack of acquaintance with the Scottish 
language, I found myself at the wrong one. And 
may I forestall criticism of problematical errors in 
minor details by confessing that most of the story 
is written from memory, owing to the fact that, a 
few days later, | dropped my notebook overboard 
from “ Princess Alice,”’ an L.M.S.R. engine I shall 
be concerned with subsequently ? However, I do 
not think that the errors, if so be they exist, can 
be very serious. 

(To be continued) 








Oil Engine Temperature and Deflection 
Measurements 


N the following article are described some 
of the main points of design arising from the 
results of recent tests on a marine single-cylinder 
oil engine. The description is based on a lecture* 
recently delivered in Holland. 

In converting the latent energy of the fuel into 
mechanical energy, two principal kinds of stress 
are set up in an oil engine. On the one hand, the 
engine has to withstand mechanical stresses, 
amongst which increased dynamic stresses caused 
by increased speeds of revolution have recently 
become of particular interest. On the other hand, 
in consequence of differences in temperature, 
expansion occurs within the engine. thus causing 
additional permanent stressing at points where the 
parts cannot expand freely. 

But it is not sufficient to take only these factors 
into consideration in order to produce a successful 
engine. There are still a number of further 
requirements to be considered; for instance, 
that the engine has to be able to stand severe 
continuous service, that it must be as simple 
as possible to run and maintain, and also that it 
can be overhauled quickly, with simple means. 
For the furtherance of all these requirements, 
the experiences of users and builders of oil engines 
when mutually exchanged, have been found to be 
particularly valuable in producing new designs. 
The oil engine builder has to thank the users of 
his engines for many valuable suggestions ; 
for example, some of the novel points in the 
engines of the motorship “ Ruys ”’ have originated 
from such communications from practical men. 

Amongst these new features is the design of 
the piston. In Fig. 1, a cross section of one of the 
pistons for these engines, it can be seen that, 
contrary to the former usual arrangement, the 
lower part of the piston is no longer held between 
the upper part and the securing flange, but is 
fixed to a special flange connected to the piston- 
rod. This arrangement makes it an easy matter to 
inspect the fixing bolts of the upper part of the 
piston, and also to pull them well down and 
secure them. In preparing new designs the engine 
builder has to rely partly on his own investigations 
and partly on communications received from users 
of the engines. But experience regarding difficulties 
in service, however valuable it may be, points 
only to some hidden defect in the engine; in 
order to remove the trouble it is necessary first 
of all to find out the cause of the difficulties. 
Sometimes the cause is at once perfectly clear ; 
but in many cases, particularly with highly 
developed designs, it can be determined only by 
making certain thorough investigations. 

The indicator, which is still an indispensable 
device as a means of supervising the running of an 
engine; has in such cases had to give up its pre- 
dominant position to new measuring devices. 
Such new devices enable the study of phenomena 
which occur with extreme rapidity to be effected, 
as, for instance, the dynamic stressing of certain 
parts of the engine. It is, however, only in excep- 
tional cases that such equipment can be fitted to 





* * Recent Measurements on Diesel Engines and their Effect 
on Design.” Lecture delivered by Mr. Robert Sulzer before the 
Koninklijk Instituut van Ingenieurs, Rotterdam. 





oil engines in actual service ; its use is practically 
confined to special experimental engines. 
Regarding the work done on these experimental 
engines and the results obtained therefrom, 
generally very little becomes public property, 
and therefore the following report on the results 
of measurements made on an_ experimental 
engine with a single cylinder of 720 mm. bore and 
1250 mm. stroke, which has been in service in 
the Sulzer works for some two years, will be of 
interest. The engine is illustrated in Fig. 2 
herewith. It is constructed from the components 
normally used in a Sulzer marine oil engine, and 
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FIG. 1—PISTON DESIGN 


differs from such an engine only in the design of 
the cylinder cover; this design was being tried 
out for the first time in the experiments. In 
Fig. 3 is shown a section through the upper part 
of the engine, in which thermo-couple and other 
measuring points are indicated. The points 
numbered 1 to 28 indicate thermo-couples in the 
cylinder head, barrel, &c., and those numbered 
K1 to K11, points in the piston crown. In 
addition, the position of two quartz indicator 
elements are shown. The devices B D 1 and B D2 
are for deflection measurement, and are referred 
to later. In the series of experiments, measure- 
ments of temperature were taken in the piston, 
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cylinder cover, liner, at the crosshead, and in the 
crankshaft journals. In addition, the deforma- 
tions occurring in the piston were measured 
while the engine was running, and the fluctuations 
in pressure in the combustion space, behind the 
piston rings, in the injection system, &c., were 
determined. 

In the accompanying engraving, Fig. 4, are 











FiG. 2—EXPERIMENTAL ENGINE 


shown the wires leading from the thermo-couples 
in the cylinder cover; they are all taken to a 
switchboard visible in Fig. 5. To the same switch- 
board ,all the wires from the measuring points 
in the piston are also led. To the right of Fig. 5 
can be seen the arrangement of the governor as 
adopted for the first time in the motorship “ Prins 
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FiG. 3—CYLINDER AND PISTON MEASURING POINTS 


Albert.”” This governor is claimed to come into 
operation at once, at any load, whenever the screw 
of the vessel emerges from the water, so that the 
engine is not allowed to accelerate to its maximum 
speed. This effect is obtained by a flow of pressure 
oil to a servo-motor, controlled by a double valve, 
under the joint influence of the governor and the 
fuel lever. 





The results of temperature measurement show 
that, with direct injection, far higher temperatures 
occur at the periphery of the piston than was 
formerly the case with blast injection. This 








FiG. 4—THERMO-COUPLE LEADS 


difference in temperature distribution leads 
naturally to a different thermal stressing of the 
piston, and makes it necessary to evolve new 
shapes of pistons for engines working with direct 





FiG. 5—-SWITCHBOARD FOR 


injection. But here the designer has not a per- 
fectly free hand; he must at the same time 
take into consideration that direct injection 
requires also a suitable form of combustion space. 





Of particular interest are the measurements of 
temperature made under. various working con- 
ditions, as shown in Fig. 6. The positions of the 
points corresponding to the curves K7, A, 4, and 24 
are shown in the smal] diagram and also in Fig. 3. 
In Fig. 6 (a) the temperatures of several points 
as a function of the mean effective pressure are 
given. From these curves the considerable increase 
in temperature at high loads can be seen. As is to 
be expected, this rise of temperature is less when 
the output of the engine increases according to the 
propeller law, as is shown in Fig. 6 (6). In 
Fig. 6 (c) the temperature of the edge of the piston 
is given as a function of the speed. It can be seen 
that, other circumstances remaining the same, the 
piston temperature rapidly rises with decreasing 
speed of the engine, the reason being that the charge 
of air in the cylinder decreases in consequence of 
the scavenging air pressure being lower. Finally, 
in Fig. 6 (d) the effect of the quantity of scavenging 
air used is shown. The result, namely, that the 
temperature in the combustion space should depend 
only to a slight extent on the quantity of air used, 
at first appears rather surprising; it can be 
explained, however, by the effective scavenging of 
the cylinder when using small quantities of air. 

As an example of the measurement of dynamic 
phenomena while the engine is running, the accom- 
panying engraving, Fig. 7, is given; it shows the 
change of shape in the piston upper part, or crown, 
when the engine is working at full load. The dia- 
gram is similar in shape to the cylinder gas pressure 
curve, so that it can be likened to a kind of indi- 
cating mechanism, using the elasticity of the crown 
of the piston. The measuring apparatus consisted 
of a high-frequency coil, the currents in which were 
modulated by the changing distance between the 
piston crown and the coil. 








THERMO-COUPLE LEADS AND MARINE GOVERNOR 


It was possible by this method to measure the 
static bending of the piston caused by heating ; it 
corresponded to raising the centre of the crown of 
the piston by 0-9mm. This deformation is in 
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addition to the bending caused by the gas pressure, 
which amounts, with about 60 atmospheres in 
the combustion space, to approximately 0-3 mm. 
Roughly speaking, it therefore is possible to con- 
clude that the stresses caused by temperature are 
three times the stresses caused by pressure. 
The piston is therefore mostly statically loaded 
and profits from an increase in the fatigue 
strength of the material with increasing permanent 
pre-stressing. 

With the same piston crown a parallel investiga- 
tion was made in the cold state with the piston 
removed from the engine. It was tested under 
hydraulic pressure, and the bending was found to 
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FiG. 7—DEFORMATION CF PISTON CROWN 


be about 10 per cent. less than was the case with the 
piston in the engine, a fact that can be partly 
explained by the relation between modulus of 
elasticity and temperature. 

Such measurements of temperature and changes 
of shape give valuable data to enable a conclusion 
to be drawn concerning the condition under which 
the piston rings work. The sealing effect which is 
aimed at should be reached under all circum- 
stances, even though the piston rings are subjected 
to continuously changing conditions. They slide in 
grooves which are at a very high temperature, with 
clearances varying according to the load, at 
differing inclinations to the running surface, and 
they exert a varying pressure on the cylinder liner, 
which itself is at different temperatures at different 






































Fic. 8-PRESSURE BEHIND PISTON RINGS 


paits. As an example of the measurements 
carried out, Fig. 8 shows the variation in pressure 
behind the piston rings when using gas-tight rings. 
From the diagrams it can be seen that the pressure 
behind the first ring follows the gas pressure in the 
cylinder almost exactly, whilst the pressure behind 
the second ring reaches a maximum of only 
8 atmospheres, showing that the sealing effect is 
already practically obtained. The tests were run 
at full load; speed 120 r.p.m.; M.E.P. 5-33 
atmospheres ; B.H.P. 731. 

The case is otherwise when the rings have to 
work in grooves which are not sufficiently wide. 
Here it may happen that a groove closes in at high 
loads in consequence of being distorted by heat, 
and that the ring seizes. Unavoidable movements 
of the piston inside the liner lead to the ring being 
closed to such an extent that it no longer touches 





the liner at certain points, and therefore allows the 
gases to blow freely past. 

Some further measurements carried out in the 
experimental engine regarded. distribution of 
stresses in the frame and in the cylinder. In Fig. 9 
are shown the results of these experiments, carried 
out by the Ziirich Material Testing Laboratory. 
The figures on the drawing represent stresses in 
kilograms per square centimetre, obtained by 
assuming the modulus of elasticity for cast iron to 
be 800,00 kilos. per square centimetre and for 
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steel to be 2,200,000 kilos. per square centimetre. 
The following figures are given for the pre-stressing 
of the cylinder cover bolts :—Stress measured 
when slacking off, 1580 kilos. per square centi- 
metre; stress measured when tightening up, 
1480 kilos. per square centimetre. The stresses 
were measured by loading the engine statically by 
compressed air.. They appear to be very slight, but 
it must be noted that, because of the way the 
cylinder is held down, the tensile stressing at its 
outer end is composed of a mean tensile stress and 
a compression stress caused by bending. 

An approximation of the stresses occurring 
in the frame while the engine is working can be 
obtained from measurements of the movements 





of the cylinder cover. When ignition takes 
place the cover rises about 0-6mm. The lateral 
components, transversely to the axis of the 
engine, are of the same order of magnitude. The 
curves of these motions are curves characteristic 
of damped vibration, and it is interesting that 
the frequency of vibration in these cases can be 
determined mathematically to a good degree of 
approximation. 

The influence of dynamic stressing on the 
loading of the running gear was also measured. 
Under the effect of ignition knock the running 
gear is distorted and vibrates. The stresses 
in the running gear are consequently increased, 
and become greater in proportion to the increase 
in pressure gradient in the first phase of combus- 
tion. With a compression of 35 atmospheres and 
a maximum cylinder pressure of 60 atmospheres, 
the maximum stressing with a sudden increase 
in pressure would be about 80 atmospheres. In 
reality, the conditions are more favourable than 
at first appear, for, in marine engines when working 
with normal fuel, pressure ients of 2 to 
4 atmospheres per degree of crank angle are 
rare; consequently, no great stressing will occur 
through them. 

Of particular interest are the experiments 
which were carried out on this engine with various 
kinds of fuel. If ignition be neglected, the 
diagrams obtained at full load differ only slightly 
from each other. But in the experiments con- 
ducted at light load with the same fuels, the case 
is very different and the differences occurring 
in the diagrams are quite striking. For instance, 
some fuels appear to be sluggish in starting to 
burn, whilst in others the combustion appears to 
take place practically instantaneously. It would 
therefore appear to be possible to draw a certain 
distinction between fuels in engines of this size 
based on particulars obtained from the no-load 
diagrams. 

These few examples are representative of the 
problems with which the oil engine designer has 
to deal. The possibilities of development of the 
oil engine are not yet exhausted; its speed will 
be further increased ; its mean pressures will be 
raised, and endeavours will be made to lengthen 
its life and improve its overall efficiency. All 
these efforts create fresh problems which we must 
strive to solve to the best of our ability. 
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Elements of Ordnance. Prepared under the direc- 
tion of Lrzut.-CotongeL T. J. Hayes. London: 
Chapman and Hall, Ltd. 1938. Price 32s. 6d. 
net. 

LITERATURE on the subject of ordnance and the 

various ancillary sciences connected therewith 

is of a somewhat distinctive type, depending on 
the country of origin. In Germany, as might be 
expected, learned doctors produce from time to 
time strictly scientific theses, valuable both to 
the student—provided he has picked up the 
elements of the subject elsewhere—and to the 
technician. In England a series of impersonal 
text-books are published under the authority 
of the War Office, intended both for educational 
use and as a guide to the technician. They are 
kept up to date, and revised editions are published 
when possible (but much too infrequently) by 
technical officers whose names never appear on 
the title page, and who are hard put to it to find the 
time for literary endeavour in addition to the 
arduous duties that normally beset them. In 
consequence, the English technician usually turns 
to the foreigner—and in particular to the German 

—for discussions of the more recondite problems 

that he occasionally encounters. 

In America a mean is struck between these 
two. The Department of Ordnance and Gunnery 
of the United States Military Academy charges 
itself with the publication of a text-book which, 
while it has all the stamp of official approval, 
bears an “author's”? name on the title page 
and is published by a private firm. The author, 
Lieut.-Colonel Hayes, states quite properly in 
his preface that the book “contains little that, 
in some form, has not been previously published,” 
his own contribution being mainly confined to the 
“ selection and compilation, from available mate- 
rial, of subject matter which would best meet 
the requirements of the course of instruction, which 





is designed to give the graduating cadet a broad 
ordnance foundation on which he can build in 
the future, and on which he can base such further 
technical studies as may be required by his 
military assignments.” 

It may be said at once that the object of the 
book, as stated, has been admirably achieved. 
Not only does the course as presented provide 
a foundation of which any graduating cadet might 
well be proud if he ever comes to a mastery of 
it, but it confains matter which should be of 
definite value to the technician, not necessarily 
in his own particular branch of the subject, but 
in the related branches with which his work 
is constantly interlocked and to which he has 
from time to time to refer. 

The book is essentially a new edition of 
McFarland’s “ Ordnance and Gunnery,” which, 
in its turn, has a respectable pedigree extending 
back, with a similar title, through Tschappat 
and Lissak, and it covers a prodigious amount of 
ground. A glance at the table of contents indi- 
cates that, in addition to the usual headings such 
as Explosives, Metals, Interior and Exterior 
Ballistics, Guns, Carriages and Ammunition, there 
are also chapters on ‘“‘ Bombing from Aeroplanes ”’ 
and ‘“ Automotive Equipment,” tbe latter con- 
taining short descriptions of Armoured Cars, 
Tanks, and Artillery Tractors, with a note on 
the tests applied to them. That it is a compila- 
tion, the work of several hands, is evident not 
only from the acknowledgments in the preface, 
but from a certain unevenness in emphasis. It is 
curious, for instance, that in Exterior Ballistics 
and in the succeeding excellent chapter on 
Probability, considerable use is made of mathe- 
matics, whereas in the chapter on Gun Design 
the mathematical treatment is elementary, and 
Barlow’s equations (page 170) are baldly stated, 
no attempt (other than a reference to two works 
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in a footnote) being made to show how they are 
obtained or what are the somewhat important 
assumptions contained in them. 

The work deserves some detailed examination 
not only for the sake of criticism (no book could 
be so encyclopedic and escape a few weaknesses), 
but to show to ordnance engineers, and to others 
interested in the subject, some of the places 
wherein they may find fruit for consideration and 
discussion. 

The Americans possess at least one notable 
pioneer in the ordnance hierarchy. Rodman is 
recognised in this country as probably the earliest 
to practice what is now known as the “ Auto- 
frettage’’ method of gun construction. He 
obtained the required distribution of stresses, 
during casting, by cooling the interior of his tubes 
first so that the exterior, subsequently contracting, 
was placed in a state of hoop tension. It is 
interesting to read in the first chapter (page 7) 
the claim that this redoubtable officer also dis- 
covered, in 1860, the principle of progressive 
combustion of gunpowder: ‘‘ General Rodman 
proposed the perforated grain and he also 
suggested a prismatic form, his investigations 
leading eventually to variable sizes of grain 
depending on the size of ordnance in which the 
powder was to be used.” 

It is not every inventor who achieves such 
recognition as Rodman, either in America 
or elsewhere. ‘‘ Army Ordnance,” Vol. XIX, 
No. 111, contains an article on Daniel Treadwell, 
another American, who lived at the same time 
as Rodman and whose proposals for built-up guns 
on modern principles provide a sad story of rebuffs 
and disillusionment. Treadwell, though he was 
probably an inspiration to Armstrong, whom he 
visited in England, is not mentioned in ‘‘ Elements 
of Ordnance.” 

This first propellant section boldly attempts 
the formula of cellulose and a classification of the 
Cy series. It is possible that such a classification 
may be used by American powder manufacturers, 
but to us it appears an unnecessary labour, if 
not actually misleading. On the other hand, 
the discussion of flashlessness (page 12) is interest- 
ing as indicating both the scope of the American 
line of attack and its limitations. The tests for 
propellants (pages 29 and 30), with the exception 
of the ballistic test are simple compared with 
ours. None seems to depend on the amount of 
stabiliser left, possibly because most American 
propellants contain very little stabiliser. 

The chapter on Interior Ballistics repeats from 
previous editions Le Duc’s method, which, though 
useless: for accurate work, provides a satisfactory 
introduction to the subject and is useful if approxi- 
mate solutions are required for contingent work. 

The chapter on Metals which follows, though, of 
course, much condensed, is good on the whole. 
The heat treatment of duralumin does not carry 
us very far. It also comes in the middle of two 
sections dealing with iron-carbon alloys and the 
microstructure of steel which would more logically 
have gone together. Under heat treatment 
(page 130), amongst the various purposes of 
annealing, is found that usually associated with 
normalising. It is consequently not surprising 
that no purpose is indicated for normalising. 

In the section on gun construction it is interesting 
to read (page 166) that ‘‘ monobloc construction 
is now more in favour than loose liners. . . the 
original cost of the one-piece gun is considerably 
less than the cost of the two-piece weapon.” 
This is rather a one-sided argument, omitting, 
as it does, all mention of the cost of repair. The 
calculation of the strength of a tube is based on 
the ‘“‘maximum strain” theory; though the 
exposition of this theory is clear and _ logical, 
we still retain our preference for “ maximum 
shear ” as used in England. 

Calculation of autofrettage stresses and strengths 
is dealt with rather sketchily and too much is 
made of the altered position of the elastic limit, 
ignoring the fact that the thing that matters 
most, on the whole, is the change in the elastic 
range, %.e., the proportional range, including 
both positive and negative stresses. The descrip- 
tion of the autofrettage process is succinct and 
clear. It is interesting to note that “the process 
makes possible a saving in time and cost of manu- 
facture of 25 to 40 per cent.” 

On page 192 there is a short paragraph on 
an American speciality—centrifugal casting. It 
is, no doubt with reason, not very informative. 

Chapter VI deals in a normal manner with 
Breech Mechanisms, and Chapter VII with 
Recoil. Here, Fig. 108 is in error, the position 
of the two diagrams from McFarland’s edition 





having been changed, but not the captions. 
Chapter VIII—Artillery—is descriptive. It con- 
tains a new, and rather perfunctory section on 
Anti-aircraft Artillery. The section on Aiming 
and Laying Devices has been extended from 
previous editions, while that on Fuse Setters is 
new. 

The chapter on Exterior Ballistics is entirely 
new. Whereas McFarland discarded Tschappat’s 
fairly elaborate treatment of Mayevski’s formula 
and substituted a much simplified and condensed 
statement of the problems and the way ballisticians 
can tackle them, Hayes (or, rather, Kent, the 
writer of the chapter) has opened out again, and 
has elaborated in considerable detail certain aspects 
of the subject, such as the forces which tend to 
produce, and correct, instability in a projectile. 
In a long list of references at the end of the chapter 
there appears Taylor and Macoll’s paper on air 
resistance from “ Proceedings,’ Royal Society 
A 139, but the section on this subject 
is taken from Bairstow, Fowler and Hartree’s 
work. The diagrams indicating the pressure 
distribution (Figs. 217 and 219) are not very satis- 
factory. The section (283) dealing with yaw and 
stability is good, but it seems to the reviewer 
a little doubtful if cadets tackling the subject of 
gunnery for the first time will get from this chapter 
such a clear appreciation of the real fundamentals 
as are needed, for example, in projectile design, 
as he would from the shorter and clearer treatment 
of the earlier volumes, or from our own more 
specialised text-books. 

Chapter XII on Bombing from Aeroplanes is 
new and throws an interesting light on the catholic 
activities of American Army officers. We return 
to earth again in the two succeeding chapters which 
deal descriptively with fire control instruments. 

Projectile design (Chapter XV) is dealt with in 
a somewhat perfunctory manner, and anyone 
who turns to this book for ideas on, say, the 
design of driving bands—a subject of considerable 
importance in view of the limited accuracy and 
life of modern high-powered guns—will be dis- 
appointed. The section dealing with armour- 
piercing shells and their action also carries us 
only a little way. It would be interesting to know 
whether this is intentionally to keep clear of the 
latest developments, or whether America is, in 
fact, behind other nations in this branch of 
ordnance practice and theory. The significant 
drawings in Tschappat of the process of punching 
a cone or barrel-shaped plug from a plate might 
have been expected to lead to further investiga- 
tion. But McFarland, dealing with a more modern 
type of projectile cap, omitted them, and Hayes 
has gone no further. We have to be satisfied 
with a brief mention of DeMarre coefficients. 

The book concludes with an excellent chapter 
on Small Arms and their Ammunition (a field 
in which America is perhaps second to none) ; 
a short one on light armour, and the motor car 
chapter already mentioned. An appendix gives 
the Greek alphabet (an important part of the 
equipment of every modern scientist !), and certain 
chemical data. There is an excellent index, 
numerous clear diagrams and photographs, and 
several lists of references. 

The work can be recommended to instructors 
as an excellent background for lectures and 
practical work, and to engineers interested in 
any branch of ordnance activity as a reference 
book which, if it does not necessarily give them 
the answer to a query, will probably indicate where 
it can be found. 
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Garcke’s Manual of Electrical Undertakings and 
Directory of Officials. 1939. London: Electrical 
Press, Ltd. Price 37s. 6d.—The forty-first annual 
issue of Garcke’s Manual contains financial, technical, 
commercial, and general information relating to 
approximately 2970 electrical undertakings, against 
200 when the first volume was published in 1896. 
As usual, all sections have been exhaustively revised 
and brought.up to date, the detailed accounts and 
statistics of the various undertakings being for the 
most part in respect of the years 1937-38. The 
progress of the year and analysis section, which takes 
first place in the volume, is devoted principally to-a 
statistical analysis of aggregate capital invested in 
the various branches of the industry and rates of 
dividend and interest paid on capital issued. It also 
contains comparative and comprehensive statistics 
covering the working of electric supply and traction 
undertakings. The statistics in this section provide 
an epitome of the Manual records and the progress 
of the industry from 1896 to the present time. 
Following the progress section are sections numbered 
1 to 5, relating respectively to electric supply and 





traction, manufacturing and miscellaneous, Dominions 
and British Possessions, and directory of electrical 
contractors in the United Kingdom. Finally, there 
is an addenda containing summaries of the accounts 
of supply and traction undertakings received while 
going to press. Sections 1 to 3 provide a record of 
electrical companies formed under the Joint Stock 
Acts and of electrical undertakings belonging to 
local authorities in the United Kingdom and of elec- 
trical undertakings in all British Dominions and 
Possessions. There are maps relating to various elec- 
tricity supply areas and tramway and railway systems. 
In the contractors’ section are given names and 
addresses, arranged under towns, of approximately 
6000 electrical contractors, including those on the 
National Register and members of the Electrical Con- 
tractors’ Association. Where available, particulars 
of the services afforded by the supply authority for 
the district are also given, including the addresses of 
showrooms. Approximately 12,250 names and 
addresses, all recently verified, are contained in the 
directory of directors and officials, including chair- 
men, directors, managers, secretaries, engineers, and 
other principal officials of electrical undertakings. 
The buyers’ guide is composed of the names of 
advertisers in the Manual, arranged in classified form. 





The Testing of Metallic Materials. By E. Skerry, 
M.I.E.I. London: Bunhill Publications, Ltd., 
2, Bloomsbury Place, W.C.1. Price 3s. 6d. net.—In 
this little book the author has described in a concise and 
practical manner the modern methods of mechanical 
testing of metals and the principles involved. The 
relations between the various tests are discussed and 
representative machines and instruments are described 
and illustrated. The author is superintendent of the 
testing and inspection department of Kayser, Ellison 
and Co.’s Carlisle Works, Sheffield, and the contents 
of the book were written for and printed by Aircraft 
Engineering. The work seems to be intended rather 
for the general than the expert reader, who would 
naturally be familiar with its contents. It should 
prove useful to students and others who desire a 
general survey of the meeod of metals. 
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Babcock & Walcox’s 


No. I 
THE STEEL FOUNDRY 


A FEW days ago a party of engineers visited the 
41. foundries at Renfrew as the guests of Babcock and 
Wilcox, Ltd. The steel foundry is of especial 
interest, for although steel castings have been made 
at Renfrew for upwards of twenty years, it was only 
last year that a complete reconstruction of the steel 
foundry was completed. Needless to say, it is there- 


Renfrew Foundries 


charges consist of clean steel scrap of known composi- 
tion from the forge and tube mill. 

The ladles—bottom pouring—are fired with 
specially designed oil-burner plant, ensuring perfect 
dryness at high temperature for the reception of the 
molten steel. 

Fitted with a slagging door, 





a water-jacketed 


is the electrode stand in which the electrode arms 
are guided. 

As the arms are held by a strong compensating rope 
system and balanced by counterweights, only a small 
load has to be dealt with when raising and lowering 
them, and it is therefore possible to use light but 
robust driving units, consisting of D.C. flange motors 
with oil-immersed worm gear which ensures steady 
and smooth operation. These driving units are 
mounted on the electrode stand immediately above 
the furnace platform, and to reduce friction the arms 
are guided by rollers. 

Specially constructed holders secured to the arms 
take the graphite electrodes which can be adjusted, 
without boarding the furnace roof, by hand wheels 
on the electrode stand. Where the electrodes pass 
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bay 175ft. long by 35ft. wide, and at the present time 
110 men are employed. 

Approximately 1000 tons of carbon steel and 
150 tons of special alloy steel finished castings are 
produced per annum. Steels conforming to all 
British Standard Specifications are handled as well 
as a number of alloy steels to cover the many special 
conditions to be found in steam-raising equipment, 
the principal of these alloy steels being a nickel- 
chromium alloy marked under the trade name of 
‘* Calmet.” 

The castings consist of valves, pipework, gear 
wheels, supporting members, and general engineering 
castings used in water-tube boilers, Babcock cranes, 
and Babcock equipment for pulverised fuel firing. 
The major part of the work has to satisfy outside 
specifications and tests, and test pressures up to 
2400 lb. per square inch are not uncommon. 

General contracting business is also carried on in 
steel castings of all kinds for outside firms. Castings 
weighing from 15 cwt. to 20 cwt. are quite frequent, 
but heavier castings than this can be undertaken. 


Exectric FURNACES 


All the melting is done in electric furnaces, three 
in number, all of the Heroult type, two being of 
Siemens-Schuckert design and manufacture, while 
the third was made by the Electric Furnace Company, 
Ltd. The first-mentioned furnaces each melt a 
3-ton heat of steel in 2} hours, and the latter a 15 ewt. 
heat of alloy steel in two hours. All three are basic 
lined and have automatic electrode control. The 


Siemens-Schuckert furnaces has a dished and 








SAWING MACHINE FOR RISERS 


well reinforced bottom with tilting rockers. <A 
strong and completely closed steel ring holds the 


cannot escape and the electrodes are better protected 
against loss by burning. A steel spider above the 
furnace shell supports the water-cooled cylinders in 
such a manner that they are freely suspended over the 
roof, which is consequently not subjected to load. 
The centres of the three electrode openings in the roof 
lie on the electrode circle with a diameter that 
ensures good and uniform melting, and prevents cold 
corners in the furnace. As the electrode circle is 
variable, if any alterations are made to the thickness 
of the furnace lining, it can be increased or reduced. 
The electrode arms can be adjusted longitudinally and 
laterally. By reason of the compensating rope system 
the electrodes never run hard on to the solid charge, 
for immediately contact is made with such a charge 
the load is taken off the ropes, which then slip on the 
drums. In contrast to rigid electrode guides, this 
rope system obviates forcible contact with the 
charge and electrode breakages. The furnace can be 
tilted down through an angle of 40 deg. from the hori- 
zontal, and in the opposite direction through 15 deg.., 
to facilitate slagging. Totally enclosed, the tilting 
drives are situated laterally outside the furnace heat 
zone. 

For supplying each furnace there is a 1500-kVA, 
three-phase, 11,000-volt, 50 cycle transformer, with 
voltage tappings for melting and refining. Specially 
designed for furnace operation, each transformer has 
motor-operated off-load tap-changing switchgear, an 
oil conservator, and a three-phase oil-immersed reactor 
for limiting the current during the melting period. 








furnace roof. At the side of the furnace shell 








SAND BLASTING EQUIPMENT 


As the secondary connections are laid out in accord- 
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ance with the latest practice, a good power factor is 
secured, In view of the frequent operation of the 
switch for are furnace duty, use is made of the 
Siemens-Schuckert expansion circuit breaker, which 
has been found to be far more satisfactory than an 
ordinary oil breaker, q 

The 15-cwt., three-phase, fixed roof ‘* Efco”’- 
Heroult furnace, supplied by the Electric Furnace 
Company, is provided with motor-operated tilting 
gear, water-cooled doors, and adjustable electrode 
arms to enable the electrode pitch circle to 
be varied. Motor-operated electrode gear is fitted. 
Movements of the balanced electrode mechan- 
ism are transmitted from the electrode winches to the 
electrode carriages by ropes, arranged so that in the 
event of the electrodes coming into contact with a solid 
part of the charge the ropes slip on the driving drums 
and prevent breakage of the electrodes. Electric 
regulators having current and voltage relays enable 
the load on the furnace to be automatically controlled 
throughout the complete melting period. Rated at 
450 kVA, the transformer has tappings on the 
primary windings to give various secondary voltages. 
The average time for a complete heat, including 
melting, refining, and charging, is about two hours. 

Moulding.—The principal moulding equipment 
consists of three ‘‘Pneulee Herman’ 4000 lb. 
Jarr Ram Rollover machines, each with sand bins 
and hydraulic crane. These machines are used for 
quantity production of casting from 5cwt. to 
20 cwt. and make in the region of fifteen moulds 
(from 2ft. square to 4ft. square per day). 

A ‘‘ Sandslinger ” is used on jobbing work either 
light or heavy. 

Small castings from a few pounds to 28 lb. 
required in quantities are made on a Jarr Squeeze 
Turnover machine. On this machine moulds are 
man handled and a roller track conveyor takes the 
completed moulds to a suitable casting station. 

All the heavier castings ar? made in dry sand. A 
battery of three mould-drying stoves receives the 
moulds directly from the moulding machines. These 
stoves are fitted with recording pyrometers, and a 





system of forced draught employed in the fire-box 
gives uniform drying. 

All cores are made in a section of the small bay, 
either by hand or on two “ Pneulec”’ Jarr Ram 
machines. The latter are conveyed to a continuous 
drying stove, while larger cores are dried in a forced- 
draught bogie-type stove. 

Sand Treatment.—A high quality synthetic mould- 
ing composition is used for all dry sand castings. 
This sand is mixed in a “ Pneulec ” mill of 24 tons 
per hour capacity. A disintegrator and electric riddle 
are also used in mixing green sand. ‘“ Pneulec 
Royer ”’ machines are used in the foundry for the 
mixing of backing sand. Core sand consists of 
silica sand and oil binders, mixed in a ‘ Rotoil ” 
mixer. Sand tests are made in the foundry laboratory 
during each day. Sands as delivered to the foundry 
pass through sieve tests to establish their grain size, 
and analyses are made on all materials used in sand 
mixtures. Permeability, strength, and moisture 
tests are made and recorded on each bateh of mixed 
sand. 

We noticed that the risers of castings are cut off 
close to the casting face, and were informed that 
mechanical cutting is preferred to gas cutting, as it 
eliminates the effects of local heating, whilst the 
cleaner job produced makes more easy the subsequent 
machining. 

When the runners and risers have been removed 
the castings are subjected to a high-pressure sand 
blast. Normal dressing is then proceeded with, using 
pneumatic chisels, swing and stationary grinders. 

Heat Treatment.—Heat treatment is carried out 
according to the type and composition of the casting 
being annealed, in a furnace open at either end. 
Double bogies are used. While one bogie is in the 
furnace the other is being unloaded or loaded for 
the next heat-treatment cycle. A recording pyro- 
meter provides a record of the heat treatment given 
to each charge. 

The steel foundry is illustrated on page 408 and by 
engravings herewith. 

(To be continued) 
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THURSDAY, Marcu 9TH 


T.HURSDAY morning was devoted to a general 

discussion on “‘ The Effect of Work on the Mecha- 
nical Properties of Non-ferrous Metals.” The Presi- 
dent, Dr. C. H. Desch, again presided, and the 
following papers were presented :—‘‘ Some Observa- 
tions on the Forging of Strong Aluminium Alloys,” 
by Dr. G. Sachs, of Cleveland, Ohio (presented for 
the author by Mr. A. J. Murphy); ‘“‘ A Comparison 
of the Extrusion Properties of Some Aluminium 
Alloys,” by Mr. C. E. Pearson; ‘The Effect of 
Drawing on the Hardness and Tensile Strength of 
Brass Rod,” by Dr. M. Cook and Mr. G. K: Dud- 
dridge ; and “ The Effect of Composition and Con- 
stitution on the Working and on Some Physical 
Properties of the Tin-Bronzes,” by Mr. R. Chadwick. 


FORGING ALUMINIUM ALLOYS 


The mechanical properties of forgings, which are generally 
different in the three directions, are discussed in detail. They 
depend on many factors, the most important of which are : 
The shape of the forged part, the properties of the alloy and 
the stock, and the design of the dies. The changes of h 
properties in forging dises and bars by different methods are 
followed up. The properties of shaped forgings are determined 
mainly by the properties of the stock and the local deformations. 
The most serious defects in forgings are cracks in the flash, 
at the base of ribs, and on the surface of expanded parts. They 
can be avoided by more or less radical changes in forging 
practice. Some other sources of manufacturing troubles can 
be avoided by proper heat treatment. 


EXTRUSION OF ALUMINIUM ALLOYS 


A comparison has been made of the behaviour of extrusion 
of aluminium and that of its alloys containing 1-5, 2-5, and 
5-0 per cent. copper; 1-25 per cent. copper; 10 per cent. 
zinc ; and 5 per cent. zinc. The pressures required for extrusion 
at a fixed rate by the inverted method have been determined 
experimentally for different temperatures, and the existence 
of a simple relationship between the pressure and temperature 
of extrusion has been confirmed. Evidence is given te show 
that the ng pe obtained can bly be extended to 
cover rates of extrusion approaching those used industrially. 
The system of flow in the billets has been studied at different 
rates and temperatures, The influence of the extrusion tem- 
perature br the mechanical properties of the alloys has been 
determined. 


HARDNESS AND STRENGTH OF DRAWN BRASS ROD 


A detailed study has been made of the hardness distribution 
over the cross section of typical drawn brass rods from }in. to 
2}in. in diameter. The tensile strength distribution over the 
cross section of l}in. and 2}in. diameter manganese-bronze 
rods has also been examined. The results have been con- 
sidered in connection with the application of tensile and 
diamond pyramid hardness tests to this class of material. In 
addition, some observations have been made on directional 
properties, and on the effect of cold work, both by drawing 
and reeling, on the structure as revealed by X-ray examination. 


TIN BRONZES 


The most suitable temp for the breaking down of 
the cast structure of a series of bronzes containing up to 30 per 
cent, tin was determined by forging small cylinders and observing 
the amount of cracking obtained: Both pure tin-copper alloys 














and a similar series with increasing amounts of phosphorus were 
examined. 

Small slabs of each alloy were rolled in the most suitable 
temperature range, as indicated by the forging tests, and 
ultimately the whole series of alloys with tin up to 25 per 
cent. was obtained in the form of thin strip, with the exception 
of a range from about 17-19 per cent. tin which could not be 
successfully fabricated. Micro-examination was first made of 
straight tin-copper alloys in the form of thin strip quenched 
from temperatures corresponding to the phase areas in the 
accepted tin-copper equilibrium diagram; the effect of 
phosphorus additions on the phase change was then explored. 
An examination of alloys quenched from 600 deg. Cent. gave 
sufficient data on which to base a ternary diagram at this 
temperature. 

Curves are given showing the work hardening of a series 
of alloys by cold rolling, and tensile properties are given for a 
number of alloys in the soft and the hard-rolled conditions. 


DISCUSSION 


Dr. H. W. Brownspon (Vice-President), discussing 
some basie principles underlying the science of metal 
working, said that an extreme example of the effect 
of casting conditions on workability existed in the 
case of some fusible metals which, if rapidly chilled, 
gave an elongation of over 100 per cent., but if slowly 
cooled, were quite brittle. The preheating of castings 
not only facilitated working, but also led to a homo- 
genising of the structure by diffusion, and so over- 
came some of the difficulites associated with segrega- 
tion. The general effect of that first step of breaking 
down the ingot on the mechanical properties of the 
metal or alloy might be considerable in the case of 
some metals and alloys, and much less with others. 
The transition from the cast to the wrought condition 
tended to be difficult in metals and alloys crystallising 
in the hexagonal system, such as those of magnesium 
and bismuth, but by choosing favourable conditions 
for deformation, such as extrusion, that difficulty was 
largely overcome. The amount of deformation 
necessary to transform the cast into the malleable 
condition would vary according to the characteristics 
of the metal or alloy to be worked, but, generally 
speaking, the more heterogeneous the casting, the 
greater the amount of deformation desirable, such as 
occurred during extrusion, for example. 

Mr. W. ©. Devereux, referring to Dr. Sachs’ paper, 
said he agreed that the uniformity of properties in 
all directions at any one point in castings might be 
greater than in forgings, but pointed out that the pro- 
perties in various parts of a casting might show appre- 
ciable variation, and as a general rule the lowest pro- 
perties in a properly manufactured forging would be 
higher than the best properties obtained in a casting. 

Emphasising the difficulty of obtaining uniformity 
of properties in alloys containing relatively large 
amounts of inter-metallic compounds, he said it was 
important that the minimum of such compounds 
should be present in the alloy, and that the original 





ingot should be so cast that those compounds 
were distributed as finely and as evenly as possible 
throughout the material. On the other hand, a solid 
solution alloy, worked in one direction, should, on 
annealing, show no loss of strength in a direction at 
right angles to the direction of working. 

Professor W. R. D. Jones said the idea of deforma- 
tion was so to align the crystals that they would 
present their directions of maximum stress to the 
forces to which the material was to be subjected. If 
the mechanical properties were not of first import- 
ance, the desired shape could be obtained by an 
ordinary straightforward casting method, especially 
so now that non-ferrous casting technique had 
attained so high astandard. In forging, the crystalline 
material deformed by slip and the non-erystalline 
material by a process very similar to that of ordinary 
viscous flow. To produce a forging successfully, it 
was necessary that those two should be so nieely 
balanced that the forging, after cooling, should have 
no strain hardening. 

Although it seemed to be generally accepted that 
magnesium alloys were very difficult to forge, 
he did not agree. Provided the magnesium alloy 
was properly prepared and given a preliminary forg- 
ing treatment which would not only distort the 
crystals, but cause them to rotate so that their axes 
were practically in the same direction as the axis of 
deformation, it was forged as easily as any brass 
alloy ; there was then no difficulty in securing good 
mechanical properties, as evidenced by the ductility 
tests. 

Dr. A. G. C. Gwyer said that forged articles were 
so generally regarded as superior to cast ones that 
attention should be drawn to the fact that their 
properties were not usually isotropic, and, in par- 
ticular, that their strength in the transverse direction 
was often considerably inferior. 

Dealing with Mr. Pearson’s paper on the effects 
of temperature and rate of extrusion upon a number 
of carefully graded aluminium alloys, he uttered a 
warning to those who might wish to apply the author’s 
generalisations to commercial practice. The author 
had excluded from his purview such factors as 
container temperature, die temperature, and size of 
billet in relation to the cross-sectional area of the die 
opening, all of which exerted a marked influence on 
the structure of the product. Presumably they were 
excluded from the author’s study in order to avoid 
undue complication, but with that proviso the con- 
clusions in the paper could be accepted. 

Professor A. von Zeerleder (Switzerland) referred 
to the influence of the temperature of the quenching 
medium on the properties of alloys, and said that he 
hoped to contribute a paper in the future discussing 
fully his experiments on the influence of quenching on 
forgings. 

Dr. Leopold Frommer reviewed briefly some 
research work carried out to determine how far the 
amount of cold work imparted to a material could be 
traced from X-ray diffraction patterns of the material. 

The President remarked that by reason of the pre- 
ferred orientation, one could trace the previous history 
of material, and if there were any who were still not 
convinced of the value of X-rays in metallurgy, the 
example given by Dr. Frommer should prove con- 
clusive. 

Mr. A. J. Murphy, emphasising the great benefit 
resulting from a fine grain size in the original cast 
ingot, said that that was especially true for large 
forgings made from cast ingots without the mter- 
position of an extrusion process. Commenting on a 
statement in the section of Dr. Sachs’ paper dealing 
with “‘The Flash in Forgings,” to the effect that 
segregation often oecurred in the cracks, he asked if 
that meant that in stampings of duralumin, for 
instance, there was an enrichment of copper in the 
vicinity of a flash crack, and, if so, he would like to 
know whether Dr. Sachs could suggest the mechanism 
whereby it occurred. 

Dr. P. A. Brenner, discussing Mr. Pearson’s paper 
on extrusion properties of some aluminium alloys, 
asked whether the author had determined the grain 
size in relation to the mechanical properties of his 
specimens, for he had found that the extruding con- 
ditions had a marked influence on grain size, and it 
was known that grain size had an influence on the 
mechanical properties of extruded specimens. 

Professor F. C. Thompson said that one of the most 
interesting developments of recent years was the 
extent to which engineers were deliberately using 
castings in preference to forged products. One 
reason which was often of very considerable import- 
ance, and which Dr. Sachs had not mentioned, was 
that the resistance to creep at high temperatures in 
many cases was distinctly better in cast than in 
forged products. As typical examples of the extent 
to which castings were being used in really important 
parts, he mentioned gun tubes and cast iron crank- 
shafts, and the process might possibly extend. On 
the other hand, a casting suffered, at times at any 
rate, from the different rates of cooling of the different 
sections, and the mass effect known in steel was not 
always absent from non-ferrous products. 

Some exeeption must be taken to Dr. Sachs’ state- 
ment that the mechanical properties in the transverse 
direction were inferior to those im the longitudinal 
direction in a forging, because there was a good deal 
of evidence that in many cases the tensile strength 
and yield point were comparatively little affected 
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by the direction in which the test piece was cut in 
relation to the forging. .Having given an example 
of that, he said that it was in the ductility, and par- 
ticularly the impact value, that the influence of the 
direction of working was most important. 

Confirming Dr. Sachs’ point that in many cases it 
was not necessarily desirable to use the strongest 
alloy, he said that tensile strength as such might be 
misleading ; sensitivity to notches was also important, 
and although a material might be mechanically 
superior to another when un-notched it might be the 
weaker of the two when notched—and there were 
notches in nearly all engineering materials. 

He was inclined to think that the differences noted 
in various cases between the ratio of the longitudinal 
to the transverse strength in forgings were perhaps 
due more to non-metallic inclusions than to anything 
else. The steel metallurgist had taken more account 
of them than had the non-ferrous metallurgist ; but 
there seemed to be indications that the non-ferrous 
industry would have to take more account of such 
inclusions than it had been compelled to do so far. 

Dr. R. Genders said that since the work described 
in Dr. Sachs’ paper were recorded, progress had been 
made, and the properties of forgings were now better 
than would be deduced from the paper. 

With regard to the statement by Dr. Sachs that 
small articles forged down by heavy reductions from 
large ingots were poor as compared with small articles 
to which only a small amount of reduction had been 
applied, he said that in the manufacture of large 
steel forgings the transverse properties deteriorated 
progressively as the amount of forging increased, and 
therefore a small forging was usually made from a 
small ingot. That suggested the need for the further 
study of non-metallic inclusions in the non-ferrous 
alloys. 

Dr. H. W. Brownsdon (Vice-President), comment- 
ing on the papers by Dr. Cook and Mr. Duddridge 
and by Mr. Pearson, suggested that the methods of 
testing the products might give misleading indications, 
and he mentioned that Mr. Pearson had referred to 
rod extruded to }in., which was turned down to 0- 4in. 
before testing. The sooner we arrived at more detailed 
methods of testing the mechanical properties of 
materials, whether sheet or rod, the more clearly 
would the properties of those materials be revealed. 
Mr. Pearson had measured the hardness in the centre 
of an extruded rod, but that was not the hardness of 
the rod. The British Standards Institution had much 
to do in defining detailed tests, giving a picture of 
both directional and positional properties, so that we 
should know the likely behaviour of the materials in 
service. 

The President, discussing the measurement of 
hardness, recalled that in the course of some work in 
Sheffield on cold-drawn steel bars, the hardness was 
determined right across the section at points very 
close together by means of very small diamond inden- 
tures on the Vickers machine, and there were hard 
and soft zones. They had varied somewhat in position 
from bar to bar, but they were unmistakable, and a 
surprising amount of annealing was required to 
remove them. Ordinarily annealing had diminished 
the extent of the fluctuations, but had not removed 
them entirely. Evidently the fiow of the material 
was not uniform, and there were alternate zones 
of greater and lesser deformation. That could not be 
traced merely to the segregation of the steel, 
but apparently was connected with the drawing 
process and was dependent to some extent on the 
form of die used. 

Dr. M. L. Becker, referring to fatigue properties 
being improved, recalled an experience of a few years 
ago concerning the manufacture of steel springs, and 
said there seemed to be no doubt that improvement 
arising from either surface work or heat treatment 
was due to the maintenance of a surface compressional 
layer, and that treatment, far from removing internal 
stress, had actually put the internal stress there. 
Although it had been assumed during the discussion 
that internal stresses, whether they were due to 
cold drawing or to other causes, were to be avoided, 
he said that in considering fatigue one realised that 
those stresses might be quite useful. The reason 
was that in a bar which had to be subjected to 
alternate bending stresses, the fibres which would 
be most severely stressed were on the outside of the 
bar. Any defects on the surface would behave as 
small notches, and there would be concentrations 
of stresses around the roots of such defects. If 
one could introduce into the bar surface some form 
of compressional stress, then when the bar was 
subjected to fatigue action the concentration of 
tensile stress at the roots of the notches would be 
very much reduced, because there was an initial 
compressive stress there. 

Mr. T. H. Turner suggested that the effect of 
sand blasting would be different from that of shot 
blasting, for the sharp grains of sand might give 
rise to dangerous points at which stresses might be 
concentrated ; the more rounded shot would give 
simply a cold-work effect. He added that the 


abnormally long service given by some of the old 
steel rails in this country could not be explained on 
the basis of either chemical analysis or microstructure. 
The explanation given was that the lighter trains 
of former years had cold worked those rails at the 
beginning of their life, and in consequence they were 
better able to carry the greater loads of later years. 





The Southampton-Isle of Wight 
Motor Ship ‘“ Vecta” 


Genet H not a large ship, the new Southampton- 
4A Isle of Wight motor vessel ‘ Vecta’’ possesses 
unusual interest, for she has been designed to cover a 
wide range of service and is the largest British ship 
to be equipped with Voith-Schneider oil engine pro- 
pulsion. On Thursday last, March 23rd, we were 
invited by her owners, Red Funnel Steamers, or the 
Southampton, Isle of Wight, and South of England 
Royal Mail Steam Packet Company, Ltd., and her 
builders, John I. Thornycroft and Co., Ltd., to attend 
a demonstration trial of the ship, when her excellent 
manceuvring facilities were shown to advantage in 
Southampton Harbour. On the measured mile in 
Stokes Bay a speed of over 153 knots was recorded. 
The yacht like appearance of the “ Vecta’ will be 





deck from the engine-room to the forecastle has been 
reserved for motor cars. Protection against the 
weather has been achieved by a high forecastle head, 
a very high gunwale, pierced with wide windows, 
completely enclosing the deck, and by the extension 
of the promenade deck well forward so that it forms a 
cover over three parts of the motor car carrying space. 
By strengthening the beams of the promenade deck 
at this point the use of stanchions has been obviated. 
All ventilators and other obstructions have been 
entirely removed. The high forecastle head may be 
noted. The forepeak accommodates a very roomy 
paint and general store as well as the mail room and 
perser’s office. On the deck above is an Emerson 
Walker electric windlass driven by an 11 H.P. electric 








SOUTHAMPTON -ISLE CF WiGHT MOTOR 


seen from the accompanying illustration, and the 
principal particulars of her hull and machinery are 
given in the following table :— 


Hull Dimensions 


Length overall 199- 5ft. 
Length on water line Spacek kee: apeeh Sen 
ee eS ee ore r? o> k 
Breadth on water line ... Saree: 
Depth See 10- 3ft. 
Mean draught 6ft. 


621-9 tons 


Gross tonnage 
362-5 tons 


Net tonnage ... 


Machinery Particulars 


Twin-screw eet Electric oil engines 
: Si 


Type of machinery : 
ix 


Number of cylinders each aia 


Diameter of c ema an 15in. 
Stroke es 20in. 
Normal output each engine 650 S.H.P. 
Speed es 325 r.p.m. 
Diameter of prope sller blade orbit 1800 mm. 
Number of blades each propeller Six 

1200 mm. 


Length of blades ... 
Electric generators : 
sets 
One Hamworthy 12-6 cubic foot cap- 
acity unit 


Two Ruston- English Electric 25-kW 


Air compressor : 


GENERAL DESIGN 

Besides carrying out the mail, passenger, and motor 
car services of the company between Southampton 
and the Isle of Wight, the new ship has been designed 
to act as a first-class tender for Atlantic liners 
anchoring in Cowes Roads, and is also specially 
equipped for excursion work. For these general 
purposes a 200ft. ship has been found to be best, and 
the ‘ Vecta’”’ is about the same length as the com- 
pany’s newest paddle steamer “‘ Gracie Fields,” and 
some 50ft. longer than the company’s last motor 
vessel, the “‘ Medina.’ The hull has a pronounced 
flare at the bow, with plenty of “tumble home” in 
order to meet. the requirements of tender and pier 
work, while a cruiser stern has been provided. There 
are two masts, a foremast on the bridge deck carrying 
a yardarm, and a short main mast aft on the second- 
class deck. The wireless antenna is carried between 
the masts. The streamlined funnel contains the oil 
engine silencers and the two galley uptakes, and is 
slotted at the rear to assist the exhaust gases to clear 
the ship. A noteworthy feature in the hull design is 
the teak boarding on the forward rail of the bridge 
deck, and the front part of the promenade deck, which 
lends an appearance of compactness and solidity not 
given by the more usual canvas dodger. As one of the 
** Vecta’s’ main duties will be the transportation of 
motor cars and their passengers to and from the Isle 
of Wight, a first consideration in her main deck lay- 





out was ample provision for the cars as well as their 
protection. Almost the entire fore portion of the main 
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motor fitted with a magnetic brake, used for hoisting 
the twin stockless anchors. 

For operating the ropes the deck over the forecastle 
head is carried aft on either side in the form of two 
narrow wings as far as the two 12ft. gangway doors, 
which are used as entrances for motor cars to the car 
deck. Electric light is available on this deck for 
loading and unloading at night, while around the 
sides folding seats are fitted, which can be lowered for 
the use of passengers when the ship is used as an 
excursion vessel. To withstand the unusual wear 
and tear of motor car traffic this portion of the ship 
is decked with teak, pitch pine being used for the 
promenade and silver spruce for the bridge deck. The 
car deck is divided from the rest of the ship by a bulk- 
head with doors on either side which lead into the 
amidships section containing the engine-room housing, 
main galley, crew’s galley, and ladies’ room. 

The main passenger entrances lead on to two wide 
alleyways furnished with seating and well lit by large 
windows. The small engine-room casing has resulted 
in more space being available for this section of the 
ship, which is reserved for second-class passengers and 
is well protected from the weather. On the port side 
of the ship there is a main deck bar, and beyond is a 
dining saloon designed to seat sixty passengers. 
Below the dining saloon is a steward’s storeroom with 
a Kelvinator refrigerator. Hot water is supplied by 
a Calor gas installation, and heating is effected by 
four steam radiators. Accommodation for the officers 
is arranged below the main lobby, while beneath the 
car deck is the second-class lounge bar, which is a 
clear space without stanchions and ventilators. From 
the main lobby outside the dining room there is a 
companion way leading to the promenade deck, at 
the top of which is a roomy deck house for second-class 
passengers, with a deck around it. Amidships on this 
deck are the davits and lifeboats. 

A feature of the vessel is the observation saloon 
forward, below the bridge deck. It has large windows 
and is furnished with high chromium-plated chairs, 
from which an excellent view can be obtained. 
Immediately behind is the first-class bar. On the 
bridge deck are the bridge, wheel house, and wireless 
cabins, together with a small deck for stowing gang- 
ways and for embarking or disembarking passengers. 


PROPELLING MACHINERY 

The two main oil engines are six-cylinder vertical 
four-stroke non-reversible units, manufactured by 
the English Electric Company, Ltd., at Rugby. 
Since reversing and speed variation are performed by 
the propeller equipment it is not necessary to provide 
these features on the main engines, which are there- 
fore unidirectional units running at a constant speed. 
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The engines in the “ Vecta’”’ are actually of identical 
size and type with those fitted on the recently com- 
missioned. Trinity House Oil-electric Committee vessel 
‘*‘ Patricia.”” Each main engine is designed to develop 
650 B.H.P. at 325 r.p.m. as a normal rating, with a 
margin above this figure for overload. Economy in 
operation is marked, since at no point between half- 
load and full-load does the fuel consumption rise 
above 0-37 lb. per B.H.P. hour. Quietness of 
operation has received special attention and exhaust 
noise has been eliminated by the fitting of water-cooled 
exhaust manifolds, large primary silencers, and 
secondary silencers of the Burgess type. The engine 
air intakes are also silenced and the engines run 
quietly and free of vibration. 

The main engines are independent of auxiliary 





board, depending on the combination of the control 
movements. In this case one thrust goes through the 
centre line of the water plane, whilst the other comes 
from the same point, thereby creating a small com- 
ponent athwartships. The changes of speed or direc- 
tion can be followed in the propeller room by watching 
the needle on the control column through a mica 
window in the propeller casing, which latter is marked 
with concentric circles showing the direction and 
amount of pitch given to the blades. The deck is 
furnished with portable hatches, through which the 
propellers were installed and by way of which they 
can be readily lifted for examination. The accom- 
panying engravings show the wheel house controls, 
propeller casing and control servo motors. 

The “ Vecta” is a vessel of which both the owners 





vast number of furnaces throughout the American 
Continent. 


Kootenay Developments 

Resulting from hearings of the International 
Joint Commission held last October, the West 
Kootenay Power and Light Company, Ltd., was 
granted permission to store water in Kootenay Lake 
which will benefit the output from its four power 
stations on Kootenay River during the present 
winter months. In return for the storage privilege 
the company is removing some 250,000 cubic yards 
of sand, gravel, and boulders from the north side of 
the Kootenay River and some 14,000 cubic yards 
of rock from the south side at Grohman Narrows, 
which will permit the lowering of Kootenay Lake 





WHEEL HOUSE CONTROLS 


services, as each engine drives its own circulating 
water and lubricating oil pump, while engine-driven 
bilge pumps are also fitted. Sea water is used for 
cooling with a by-pass system, by means of which a 
portion of the discharge water can be recirculated 
through the engines when desired. This arrangement 
enables the engines to reach their best working 
temperature soon after starting, and also enables this 
temperature to be maintained when running at no- 
load whilst the vessel is stationary. 

Compressed air for starting the main engines is 
furnished by a Hamworthy compressor having a 
capacity of 12-6 cubic feet at 850 r.p.m. The com- 
pressoris directly coupled to an English Electric 4 H.P., 
100-valt, 850 r.p.m. compound-wound motor. Other 
auxiliaries include two Ruston and Hornsby 40 B.H.P. 
four-cylinder four-stroke oil engine generating sets 
installed on the port and starboard sides of the 
engine-room. Each of the engines is directly coupled 
to an English Electric 25-kW, 115-volt, 1000 r.p.m., 
compound-wound generator. 

The propellers are arranged at the stern of the 
vessel at an angle of about 3 deg. from the vertical. 
With an output from each engine of 650 B.H.P. the 
shaft revolutions are 325 r.p.m. and the propellers 
turn at 135 r.p.m. through the bevel gears integral 
with the propellers. Each propeller has a blade orbit 
diameter of 1800 mm. and the blades of aerofoil 
section (six on each propeller) are of special bronze, 
1200 mm. in length. There are two servo-motors on 
each propeller, one for controlling the thrust in the 
fore-and-aft direction and the other for the athwart- 
ships thrust. These servo-motors are operated by 
pilot valves and receive their oil pressure from a 
chain-driven pump on the pinion shaft of the pro- 
peller. The oil system is totally enclosed, the runner 
wheel being in a bath of oil, with overflow pipes 
leading to the oil tank forward of the propeller. Oil 
filters are placed on the suction pipe from the tank. 
The high-pressure system for the servo-motors is 
about 3401b., whilst the low-pressure lubricating 
system is 40 lb., pressure gauges being fitted in both 
propeller and engine-rooms. 

As in all Voith-Schneider propelled ships, the 
control for direction, speed, and steering is from the 
bridge directly on the propellers, the engine maintaining 
constant speed and rotation irrespective of the speed 
or direction of the vessel. The ‘“ Vecta’s’’ bridge 
control has two speed levers and one wheel, which are 
mechanically connected by rods and chains to the 
pilot valves of the servo-motors on the propellers. 
In normal operation the two speed levers are inter- 
connected so that the same thrust is given on each 
propeller. They are vertical when in neutral position, 
pushed forward for ahead movement and pulled back 
for astern movement. The wheel operates the two 
propellers together, four complete revolutions giving 
hard over to hard over. Whether the vessel is going 
ahead or astern, the ship’s head always follows the 
direction in which the wheel is turned. In order to 
give a purely lateral movement the speed levers are 
first moved in opposite directions, thereby giving 
opposing thrusts in the fore-and-aft line. The wheel 
is then turned and the ship moves to port or star- 
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and builders may be justly proud, and Mr. C. Cyril 
Sharp, the general manager of Red Funnel Steamers, 
and the marine superintendent, Mr. J. Bartle Hastings, 
may be congratulated on the success which has been 
obtained in the latest addition to a fleet founded 
seventy-seven years ago. 








Canadian Engineering News 
(By our Canadi dent) 


Hydro-electric Progress 

THE annual review of hydro-electric progress 
in Canada shows not only a substantial increase in new 
generating capacity, but also widespread activity in 
the extension of transmission and distribution 
facilities. This has been particularly noticeable in 
many rural areas where electric service is now being 
made available to the farming community in con- 
stantly increasing degree. The rapid growth in the 
mining industry has also resulted in considerable 
activity in the extension of power facilities. New 
water power installations in 1938 aggregated 135,459 
H.P., bringing the total for the Dominion at the end 
of the year to 8,190,772 H.P. The greater part of the 
increase was made up of extensions to existing 
stations in British Columbia, Manitoba, and Quebec. 
The more important developments were a 10,200 H.P. 
Cowie Falls development of the Nova Scotia Power 
Commission on the Mersey River, the 10,400 H.P. 
plant of the Hydro-electric Power Commission of 
Ontario at Ragged Rapids on the Musquash River, 
and the 10,000 H.P. development of the Great Lakes 
Power Company at Lower Falls on the Montreal 
River in Ontario. 


Steel 

Development of the new Helen Mine of 
Algoma Steel Corporation, Ltd., Sault Ste. Marie, 
Ontario, is now going on apace, and the mining and 
sintering of its products should be in full swing by 
next June. The financing of the enterprise has been 
made possible through the granting by the Ontario 
Government of a bounty of 2 cents per unit of iron 
ore per ton of siderite ore produced from this mine. 
The old Helen Mine (a body of hematite of approxi- 
mately 2,800,000 tons) inspired Francis H. Clergue 
forty years ago, and had it not been for this discovery 
of iron ore, the steel industry of Sault Ste. Marie 
might never have been born. The old Helen Mine 
proved to be a leaching out by Nature of a relatively 
small tonnage of hematite from a mountain of siderite 
now known as the New Helen Mine. The latter mine 
was diamond drilled and established as an ore body 
twenty-odd years ago, but the development of it on a 
sufficiently large scale to be of commercial use was 
beyond the capacity of the steel industry. Now with 
the provision of a bounty by the Ontario Government, 
this has been made possible. The first operation is 
designed to produce 300,000 tons a year of sintered 
ore with an iron content of 51-52 per cent., and with 
@ manganese content giving it a special value to a 
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levels at flood periods, thereby benefiting the 
reclaimed lands in Kootenay Flats upstream from 
the lake in British Columbia and Idaho. 


Bridge Progress 

The new bridge at Bout de L’ile, Quebec, is 
progressing rapidly, and reinforced concrete railings 
are now being put in place. The structure, which will 
involve an expenditure of 2,000,000 dollars, will be in 
two sections; one span will link Montreal Island at 
Bout de L’ile with Ile Bourbon, and the other will 
cross Ile Bourbon to Repentigny. The first section 
will be 2000ft. long and the second will extend a 
distance of 3000ft., both having a 42ft. roadway 
flanked by two side walks. The road surface will be 
laid in the spring, and the completed bridge is to be 
opened in June. 


Mining Equipment 

One of the features of the gold-mining 
industry in Canada is the large expenditures in 
machinery, explosives, and other commodities re- 
quired in the operation of the mines, including power, 
freight, and other incidentals, which all amounted to 
40,625,357 dollars in 1937. This was an increase of 
40 per cent. over expenditures in 1935 and reflects 
the confidence in the practically inexhaustible supplies 
of ore in the Canadian goldfields. The principal 
expenditures were electric power, 4,500,000 dollars ; 
explosives, 4,700,000 dollars; lumber, 2,800,000 
dollars. Purchases of machinery, building equipment, 
and chemicals also reached large sums. 

Civil Aviation 

Since 1933 aircraft mileage for civil pilots 
has more than doubled, and total freight and express 
carried has jumped six-fold. In 1933 the mileage 
was 4,400,000, and this increased by about 1,000,000 
annually for the next two years. In 1936 there were 
7,800,000 miles flown, and in 1937 10,700,000 miles. 
Freight and express carried in 1933 amounted to 
4,200,000 Ib., as compared with 26,200,000 Ib. in 
1937. The amount of mail carried in the Dominion 
by air showed a distinct increase, with 539,000 lb. 
listed as the 1933 total compared with 1,450,000 Ib. 
for 1937. 


Canal Traffic 

Traffic through the Welland Ship Canal 
established a new high record during the 1938 season 
of navigation when the movement of freight aggre- 
gated 12,633,098 tons, compared with the previous 
high record of 11,747,950 tons created in 1937. Soft 
coal, which since the canal was enlarged has become 
the commodity first in tonnage, amounted to 
3,071,493 tons. Freight traffic using the St. Law- 
rence canals also created a new high record with 
9,236,318 tons in comparison with 9,195,439 tons 
in the 1937 season. ‘Traffic through the Sault Ste. 
Marie canals, Canadian and United States locks com- 
bined, was the lightest since 1904, with the single 
exception of 1932, amounting in 1938 to 40,043,316 
tons, compared with 87,636,622 tons in 1937. 
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Letters to 


the Editor 


‘We do not hold ourselves responsible for the opinions of our correspondents) 


—_—_———_—— 


THE COMBUSTION TURBINE 


Smr,—In regard to your Editorial of 3rd inst., on 
“The Combustion Turbine ” and the paper by Dr. 
Adolf Meyer on this subject, read before the Institu- 
tion of Mechanical Engineers, it would appear, to 
anyone unacquainted with the subject, to be almost 
taken for granted that the method of working this 
type of turbine, as adopted by Dr. Meyer’s firm for 
Velox boilers and certain other operations, was the 
only practically admissible one. It is therefore 
desirable to present the view of a different “‘ camp ” 
in order that this Cinderella among prime movers 
may not have too many apologies to make for its 
poor showing. 

Mr. Norman Davey, in his treatise ‘‘The Gas 
Turbine,” excerpts from which appeared serially in 
Tae ENGINEER during the year 1912, makes it abund- 
antly clear that the pressure-worked or super- 
atmospheric combustion turbine cannot be expected 
to give anything like the same efficiency as the 
vacuum-worked or sub-atmospheric turbine, although 
they might be combined together to give a reasonably 
efficient plant. 

A steam turbine worked condensing gives approxi- 
mately twice the electrical output of a turbine worked 
non-condensing. Consequently, one may infer by 
analogy that the same advantages would accrue to 
a gas turbine working on a sub-atmospheric cycle. 
The frictional losses in the impellers are much less 
and combustion may be carried out in a chamber at 
atmospheric pressure, and therefore accessible to 
inspection without shutting down. It would seem 
that the “reaction ” turbine is tending to become a 
cliché in gas turbine design, and this, in my view, 
will stultify developments, as the first few rows of 
blading have to withstand the full initial upper tem- 
perature limit of the cycle, whereas if two-stage 
impulse turbines worked with nozzles were used as 
propounded almost exclusively by Mr. Davey in his 
schematic lay-outs, the full temperature of combus- 
tion at atmosphere might be developed and _ utilised 
without dilution with excess air, which at present 
causes such a profound drop in efficiency. The 
exhauster would only take about a third as much 
energy to drive it and the heat exchanger and/or 
“‘ condenser ’’ would need only be of one-third the 
area in the latter case, as compared with the reaction 
turbine’s requirements with gas at 540 deg. Cent. 
(or 1000 deg. Fah.) at inlet to blades. 

The axial type of compressor also appears to be 
becoming standardised for combustion turbines, 
though what advantage this could have over the 
centrifugal type of turbo-compressor is not apparent, 
unless it concerns first cost. If the straight through 
flow of air through the machines gives a higher 
overall aerodynamic efficiency on an adiabatic basis, 
than the circuitous path of the air through the 
impellers, diffuser blades, and return guides of the 
multi-stage centrifugal compressor permits, it would 
appear that makers of the latter will have to look to 
their laurels. Doubtiess, the centrifugal compressor 
could retrieve its position for adiabatic compression 
(or exhaustion) if the bi-rotor principle was used, 
with bladed rotors, as the pressure rise per stage is 
quadrupled with this principle. The centrifugal 
compressor is to be preferred to the axial, in my 
opinion, as being more positive in action and less 
subject to the axial leakage or lash-back from the high- 
pressure end present with the axial type; with the 
centrifugal the rotating inertia of compressed gas 
forms its own seal against centripetal leakage. The 
non provision of the right type of rotary compressor 
for high or even moderate vacua has seriously hindered 
development of the vacuum-worked gas turbine. 

Assuming we had access to a turbo-exhauster pro- 
ducing a vacuum of 1}1b. abs., we should have an 
available pressure ratio relative to atmosphere of 
10 to 1, which from the formula 
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T; Pi 
would produce an adiabatic heat drop in the nozzles 
from 1500 deg. Cent. (1773 deg. Cent. abs.)—the 
temperature ruling in the combustion chamber—to 


440 deg. Cent. (713 deg. Cent. abs.) at the nozzle 
outlet. The gas, being now possessed of very high 


velocity, about 4000ft. per second, two-stage impulse 
turbines running at a peripheral speed of 800ft. per 
second are indicated, to recover this velocity effi- 
ciently and to give a terminal velocity to exhauster, 





and heat exchanger (if fitted) of 800ft. per second, or 
a little more. 

The work done on the exhauster is not, as com- 
monly supposed, wasted or negative work, as, aside 
from mechanical and other losses, it is largely given 
back to the turbine in the motivity of the jet from 
the nozzles in the same way that compression energy 
is restored on the power stroke in an internal com- 
bustion engine. As far as the efficiency of the cycle 
is concerned, this works out very much higher than 
the efficiency of the reaction turbine cycle, which 
stands round about 17-20 per cent; the main 
desideratum, however, being a rotary exhauster of 
turbine type capable of handling large volumes of 
cooled exhaust gas at low density. That it will not 
be beyond the wit of engineers to produce such a 
machine, I have some assurance. In the meantime, 
this ventilation of the gas turbine from another aspect 
than the somewhat limited one obtaining with current 
practice may tempt inquiring minds to make more 
research into possibilities of a different order. 

H. J. NORTHFIELD. 

Ipswich, March 23rd. 


Sir,—A viscous flow air meter of the type described 
on page 743 of your December 30th issue, to which 
reference was made in a letter from Mr. H. E. Dall 
in your January 27th issue, has been in use in this 
laboratory since 1937. Since means of checking the 
accuracy of the meter are available, the writer has 
been able to study the effect of the fouling of the dis- 
charge passages discussed by Mr. Dall. 

Before installation the meter was checked against 
a calibrated gasholder under conditions of steady 
flow. It was then connected to the induction system 
of a Ricardo E-5 variable compression engine, and 
a further check was made by “‘ motoring ”’ the engine 
and diverting the exhaust to the gasholder. The 
conclusion reached was that for steady flow or pulsat- 
ing flow over the range covered (150 to 750 pulses 
per minute), the meter readings were accurate to 
+1} per cent. The results were in close agreement 
with the maker’s calibration. 

After six months, during which time the engine 
was run for about 130 hours, the meter was again 
checked, and was found to be reading from 3 to 5 per 
cent. high. On removing the meter cell and washing 
the passages with petrol, a further test showed that 
the original calibration was once more correct, 
indicating that a surface film, probably of a greasy 
nature, had been removed by the petrol. 

After a further 70 hours’ running, a similar error 
was observed, but in this case, while the discrepancy 
was reduced by washing the cell, an error of from 
1 to 3 per cent. remained. Evidently either corrosion 
had taken place or a deposit had formed which was 
not removed by petrol. 

It seems that meters of this type, with their large 
surface : area ratio, should only be used where they 
may be checked from time to time. When this 
condition applies, the long flow range over which the 
instrument, on account of its linear law, may be used 
with accuracy, and the elimination of large capacity 
vessels make the viscous flow meter an exceedingly 
useful instrument for testing and research on the 
internal combustion engine. 

M. W. Woops, 
D. Phil., B.E., B.Sc., 
Commonwealth Research Fellow. 
Engineering Laboratory, 
Melbourne University, 
March 14th. 


ROAD SAFETY—HOODED KERBSIDE 
LIGHTS 


Srr,—Anyone who has driven at night along, for 
example, the road between Oxford and Banbury must 
have appreciated the kerbside reflectors on an other- 
wise unlighted road. By this simple device one may 
travel on the darkest night at a good speed, although 
the road may wind considerably. These reflectors 
are visible for many yards ahead, and as any person or 
obstacle in the road “cuts out” those reflectors 
directly in the line of vision of the driver, one is made 
aware of such objects even before their form is clearly 
distinguished. To my mind, and in the opinion of 
many of my friends to whom I have mentioned it, 
these little reflectors are a real aid to safety to all 





who travel on the road at night, and it is to be hoped 
that their use will quickly become more general. 

The object of this letter, however, is to call atten- 
tion to the appalling confusion that is likely to occur 
in war, when any of our cities—especially London— 
is bombed by enemy aircraft, as a result of there being 
no street lighting ; and at the same time to suggest a 
simple and relatively cheap way of providing a 
remedy. 

No matter how efficient an auxiliary fire service 
may be—and we all know now of the difficulties in 
recruiting this indispensable unit—if it has to deal 
with fire calls in pitch darkness there will be unutter- 
able confusion. 

If the fire-engines are equipped with dim lights 
there will be very serious delay and a probability of 
accidents. If it is found necessary to provide brighter 
headlights then the enemy may be apprised of our 
mutual position. Any movements of the defence 
services, whether anti-aircraft, balloon barrage, fire 
service or A.R.P. units are liable to become seriously 
hampered, if not hopelessly blocked, without adequate 
lighting. 

There is therefore a very strong case for considering 
any possible alternative for providing the necessary 
light to enable transport to operate smoothly under 
these conditions. 

I would suggest that hooded kerbside lights are the 
answer. These lights, of low wattage, would take the 
place of the reflectors previously mentioned, being 
fitted under a small canopy or hood on the kerbside. 
They would be visible only from an almost horizontal 
viewpoint and completely invisible to an aeroplane. 
A vehicle with no lights whatever would be able to 
drive along such a road at 60 m.p.h. in pitch darkness 
and perfect safety. 

I am personally convinced that kerbside lights 
would be a great improvement over any type of over- 
head lighting in peacetime. I d'slike the baneful 
influence of the mercury vapour light intensely, and 
I find sodium lights and ordinary lights nerve- 
wracking on a wet night, and a very real danger 
owing to high vertical reflections of dazzling intensity. 
I cannot drive along any of the arterial exits to 
London on a wet night without feeling a prodigious 
uneasiness. 

I realise that this is a matter of opinion and others 
have their points of view. 

It is necessary to return to matters of fact. An 
enemy bomber can carry a thousand 2-lb. incendiary 
bombs, each of which is capable of setting a house on 
fire unless promptly attended to. 

May I conclude with a wisecrack by the venerable 
Dean before the Institution of Automobile Engineers, 
some years ago, but now of greater aptitude still: 
‘* Nisi monumentum requiris, circumspice ” ? 

Fetrx Gays, A.M.I.A.E. 

Richmond, March 2lst. 








A Surpe Rue ror REAMER S1zEs.—We have received 
from David Brown and Sons (Hudd.), Ltd., of Hudders- 
field, a useful little slide rule for use in connection with its 
adjustable floating reamers. A slide which can be moved 
along the rule has a slot on one side through which can be 
seen the size of reamer required for the various hole 
diameters, and the Morse taper of the respective reamer 
shanks. On the reverse side are given the speeds for use 
with different metals, and the feeds and reaming allowance 
on diameters. In addition tobeing useful to machine shop 
executives, the rule will serve to tell planning engineers 
at a glance if they have the necessary equipment for any 
particular job. 

Tue Instrrution oF Crvit ENcrnerrs.—The annual 
dinner of the Institution of Civil Engineers was held at 
Grosvenor House, London, on Thursday, March 23rd. 
Mr. W. J. E. Binnie (President) took the chair. Sir William 
Bragg pointed out that in every enterprise the civil 
engineer had to find new means of overcoming difficulties 
because in dealing with the earth, its rocks and soils, 
nothing was stereotyped. New materials now becoming 
available had made a further change in the problems con- 
fronting the engineer. Mr. Binnie, in reply, referred to 
various international engineering bodies which helped to 
promote good international relations. The toast of ‘‘ The 
Guests” was proposed by Sir Clement Hindley and the 
Earl of Dudley replied. 

G.W.R. Tank Locomotive Reconstruction.—Ninety- 
one 2-6-2 type tank engines are being reconstructed at the 
Swindon works of the Great Western Railway Company. 
Forty-one of these engines are of the ‘‘ 3150” class and 
their boiler pressure is being increased by 25 Ib. to 225 lb. 
per square inch, and the coupled wheel diameter reduced 
by 5in. to 5ft. 3in. The tractive effort of the rebuilt 
engines, which will be numbered from 3100 to 3140, will 
be 31,170lb. Their other leading particulars are as 
follows :—Cylinders, 18}in. diameter ;’ combined total 
heating surface, 1670 square feet; weight in working 
order, 81 tons 9cwt. Fifty of the “ 5100” class, which 
are also being rebuilt and numbered 8100 to 8149, are 
having their boiler pressure increased to 225 lb. per square 
inch, their coupled wheel diameter reduced to 5ft. 6in., 
increasing their tractive effort from 24,300 Ib. to 28,165 Ib. 
The leading particulars of the new “ 8100” class will be as 
follows :—Cylinders, 18in. diameter by 30in. stroke ; 
combined total heating surface, 1349 square feet ; weight 
in working order, 76 tons 11 cwt. The rebuilt engines will 
be used for both passenger arid goods traffic. 
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Rail and Road 


New Drumm Barrery Trarns In Erme.—It is 
announced that the Great Southern Railways Company 
of Eire has decided to introduce two new Drumm battery 
trains on its Dublin to Bray suburban service. Similar 
trains have been in use on this line for some years past. 
Up to March, 1938, the Government had advanced sub- 
sidies totalling £151,300 for researches in connection with 
these batteries,-which are fitted on a number of lorries 
and vans in Dublin. 


AMERICAN Raripway MAINTENANCE EXPENDITURE.— 
According to information based on rts from forty-six 
representative railway companies in the United States to 
the Railway Age, the maintenance expenditure will be 
increased by over 45 million dollars during the current 
year. This sum is an increase of 10 per cent. on the money 
spent on maintenance work last year, and amongst other 
work the -programme includes track renewal, weed 
destruction, drainage, signals, &c. 

Train AND TRACK MrtzEaGE.—At a luncheon of the 
Royal Empire Society, Dr. Leslie Burgin, the Minister of 
Transport, said that the train mi in relation to the 
track mileage on the Southern Railway was easily the 
highest in the world. On that line over 30,000 train miles 
per route mile are run in a year. Corresponding figures 
for this country’s other lines and for overseas railways 
were quoted as follows :—L.M.S., 22,000; G.W.R. and 
L.N.E.R., 17,000; United States, 17,000; Belgium, 
15,000 ; Holland, 15,000; France, 14,000; and Switzer- 
land, 13,000 train miles per route mile per year. 

Tue HERBERT Jackson Prizz.—The London, Midland 
and Scottish Railway Company announces the award of 
the Herbert Jackson Prize for 1938 to Mr. J. N. Bradley, 
an assistant metallurgist in the company’s research labo- 
ratory at Derby, for his paper entitled ‘‘ The Separation 
of Mixed Gunmetal and White Metal Borings.”” A Jackson 
Medal has also been awarded to Mr. C. W. Newberry, 
research assistant in the engineering section of the same 
laboratory, for a paper entitled “ An Investigation into 
the Occurrence and Causes of Locomotive Tyre Failures.” 
The Herbert Jackson Prize is awarded annually by the 
L.M.S. in memory of the late Sir Herbert Jackson to a 
member of the company’s research staff for the best 
written account of an investigation carried out in the 
company’s laboratories during the yeer. 


By-passinG Two OLp DurHamM BripcEs.—With the 
assistance of a grant made by the Minister of Transport, 
the Durham County Council proposes to put in hand shortly 
a scheme for the construction of a new road across the 
north side of the city of Durham. This road is intended 
to relieve traffic on the old east-west highway, which winds 
up the steep hill from Framwellgate Bridge to the Market 
Place and down again to Elvet Bridge. Both bridges are 
ancient monuments, subject to weight restrictions of 
5 tons, and the new bridges, by diverting through traffic, 
would help to preserve the structures. Including the two 
new bridges that will be necessary over the River Wear, 
the relief road is estimated to cost nearly £230,000. It 
will have a length of about 1000 yards and the width 
throughout will be 50ft., allowing room for one 30ft. 
carriageway and two footpaths. 

EMERGENCY ORGANISATION oF ROAD TRANSPORT.— 
The Minister of Transport is informed that some owners of 
electrically propelled vehicles are in doubt whether the 
recently published scheme for the emergency organisation 
of goods vehicles applies to them. The Minister’s scheme 
is intended to include every mechanically propelled vehicle 
and trailer operated under an “ A,” “ B,” or “ C ” licence, 
whatever its method of propulsion. Although the scheme 
will provide a convenient means of rationing impo 
fuel, that is not its sole — It is important in the 
national “interest that mechanically propelled vehicles 
using steam, electricity, or gas should be grouped, and 
that particulars of them should be sent to the Chairmen 
of Traffic Commissioners on the forms provided. Such 
vehicles should be grouped with other mechanically pro- 
pelled vehicles doing similar work and of a like capacity, 
irrespective of the means of propulsion. 


RatLways In Ecuapor.—In a recent report on Ecuador, 
Mr. G. H. Bullock says that since 1937, when the short- 
lived State Railway Board was suppressed, the Ecuadorean 
railways have been administered by the Ministry of 
Public Works with very unfavourable results. Little 
progress in construction and operation has been made 
and the condition of the tracks and rolling stock is said 
to be very poor. The construction of the Quito-Esmeraldas 
railway has suffered many vicissitudes and the work has 
been delayed in spite of the Government’s desire to attend 
to it in preference to other works. The contractors 
were to terminate the work within four years, but a 
commission of engineers appointed by the new Govern- 
ment which came into power at the close of 1937, found 
that out of the 170 kiloms. to be constructed only about 
9 kiloms. had been completed during a whole year. 
Work on this line is now being carried on by the Govern- 
ment, but progress is necessarily slow. 


Bripce Work on tae L.M.S.—During the past six 
years the London, Midland and Scottish Railway Company 
has been engaged on the strengthening and reconstruction 
of bridges on its ee and Bath line, which carries 
a heavy holiday t between the Midlands and South 
Coast. Thirteen bridges are in the 6} miles of line between 
Bath and Bitton, and considerable difficulty has been 
met in the reconstruction of the last of these, which 
carries the railway over the River Avon at Kelston. 
Running sand made it necessary to drive fifty-six rein- 
forced concrete piles to make a solid foundation to carry 
the abutment and wing walls on the Bitton bank 
of the river. On Sunday, March 26th, the engineers 
took complete possession for over twelve hours in 
order to remove the old girders under the up line 
and replace them with new steel girders. Com- 
pletion of the programme will mean that the bridges 
on this section will be capable of carrying the heaviest 
L.M.S. engines. The largest steel girders used in the 
work are 115ft. long, weighing 80 tons each, and they 
were brought to the site in one piece on special twin-girder 
trolley wagons. 





Miscellanea 


A By-propuct PLant For Tunisia.—It is reported 
that a company has been formed for the purpose of 
establishing a by-product coking industry in Tunisia. 
It will exploit a number of the country’s coal deposits, 
and erect coking and by-product recovery plants. 


Tue Kur Barrace.—On Tuesday, March 28th, the 
King of Iraq inaugurated the Kut Barrage across thé 
River Tigris. Work on the was begun in 1924, 
the contract being awarded to Balfour, Beatty and Co. It 
is intended to regulate the supply of water for irrigating 
the areas formerly served by the uncontrolled flow from 
the Tigris into the Shatt-el-Gharraf. 


Runcorn Power Station Extensions.—Extensions 
costing 14 million pounds are to be made to the Percival 
Lane power station, Runcorn, by the Mersey Power Com- 
pany. Three 30,000 -kW turbo-generators with the neces- 
sary boilers, auxiliary plant, and buildings, are to be laid 
down to quadruple the size and output of the existing 
plant. The new extensions are to be completed by 
1941. 

Tue Gatineau Power Company.—The Gatineau Power 
Company of Canada has completed the installation of a 
new 34,000 H.P. generator in its Chelsea hydro-electric 
plant on the Gatineau River in Quebec. This is the fifth 
unit of similar capacity in the plant, and completes the 
station to its full designed capacity of 170,000 H.P. 
Situated 7 miles north of Ottawa, the Chelsea plant is one 
of four which the company has on the Gatineau River, 
with a total installed capacity of 506,500 H.P. In two 
of these power houses there is space for two additional 
generators totalling 58,000 H.P. With the installation 
of the new generator at Chelsea, Gatineau Power Com- 
pany has a total installed generating capacity in all its 
hydro-electric plants of 716,634 H.P., of which 608,684 
H.P. is in interconnected plants on the Ottawa River, 
Gatineau River, and other tributaries of the Ottawa. 


Kun FveEt In THE Ceramic Inpustry.—In the course 
of a paper before the Institute of Fuel, Mr. John Fox 
said that electric kilns were not used in the heavy clay 
industry, but were mainly confined to the decorated china 
trade. Comparing the relative merits of fuels, he quoted 
the gross costs, including capital charges, labour, power, 
&c. The costs per therm for the various fuels were as 
follows :—Coal, 1-1d. to 1-6d.; hot producer gas (coke), 
1-45d. to 1-8d.; clean producer gas, 1-8d. to 2-2d.; 
town gas, 2-5d. to 4d.; oil, 2- 75d. to 3d.; and 7d. to 10-5d. 
for electricity. He later said that even assuming that the 
thermal efficiency of an electric kiln was double that of any 
other type, the cost of heating was likely to be more than 
that involved when burning town gee. Apart from the 
consideration of — costs, Mr. Fox said that an elec- 
tric kiln a red to offer better possibilities from every 
point of view than those to be achieved with any other 
system of firing. 

Srructurat A.R.P. mx Hosprrats.—We are informed 
by the Reinforced Concrete Association that what 
appeared to be an obvious mistake, but one which created 
a good deal of misunderstanding, appeared in paragraph 27 
of Emergency Medical Services Memorandum No. 1 
(Structural and other Precautions Against Air Raid Risks 
in Hospitals), recently issued by the Ministry of Health, 
and the Ministry has confirmed that a mistake did in fact 
occur. In mse to the Association’s inquiry, the 
Minister states that the paragraph was intended to say 
that “a frame building is the type that will offer the 
greatest resistance to blast pressure and will be the least 
likely to collapse completely.” The Association states 
that all available evidence goes to show that reinforced 
concrete is at least not inferior to the alternative, and it is 
clear from the Minister’s letter that architects may use 
it with no less confidence than formerly in designing hos- 
pitals and other buildings for air raid protection. 


Coats rn Storace.—At a meeting of the Institution of 
Gas Engineers the results of an investigation on the 
deterioration of a number of Scottish coals in storage were 
given by Messrs. J. Jamieson and W. J. Skilling. Twenty 
coals were selected and laid down in heaps, from which 
they were removed at intervals for inspection. It was 
found that most of the coal showed a tendency to 
increase in air-dry moisture content on storage. The 
oxygen contents of the coals showed an increase on 
storage which might be about 2-5 per cent. in non-caking 
coals and 1-5 per cent. in the caking varieties. Calorific 
values showed only a slight decrease after four years’ 
exposure, but the determined values, when compared with 
the values calculated from the corresponding ultimate 
analyses, showed divergencies that were not uniform. 
The average annual loss of calorific value was about 
0-15 per cent. of the original calorific value of the dry- 
ash-free coal. The coking property reacted more notice- 
ably to the effects of storage than any other property. 
The experiments indicated that it was not desirable to 
store coals of low caking index for use in gas production. 


New Commirree to Srupy Hormpay Prosiems.— 
Lord Amulree, who was chairman of the Government 
Committee on Holidays with Pay, which reported in 1938, 
is chairman of a new committee set up by the Industrial 
Welfare Society, with the approval of the Minister of 
Labour, to investigate the many holiday problems which 
are being created by the rapid increase in the number of 
workers receiving holidays with pay. The committee 
will study and stimulate action to secure the spread-over 
of town or district holidays as far as practicable, and 
encourage the setting up of new, or the improvement of 
existing, accommodation, with the view of 
more economical holiday facilities than those which 
exist at present for workers who may desire to make use 
of them. It is fully representative of all the interests 
concerned, including the main line railways, road trans- 
port, health resorts, hotel and apartment keepers, travel 
agencies, the National Savings Committee, employers’ 
and workers’ organisations, and a number of voluntary 
social service bodies. We are informed that the com- 
mittee will welcome inquiries and information from 
persons and organisations interested, and these should be 
addressed to the Secretary, Mr. N. Bamforth, Committee 
on Workers’ Holidays, 14, Hobart Place, London, S8.W.1. 





Air and Water 


AUSTRALIAN-BUILT AIRCRAFT.—At the beginning of 
this week the first aeroplane to be built in Australia, 
the “ Wirraway No. 1,” was flown at the Commonwealth 
Aircraft Corporation’s ground at Port Melbourne. It is 
a two-seater suitable for scouting, fighting, or light 
bombing work, and five more machines have been prac- 
tically completed. 


RUBBER-COATED Surps’ PRopELLERS.—A Cardiff firm 
is carrying out experiments with rubber-coated ships’ 
propellers in order to reduce pitting and corrosion. The 
rubber is in the form of a solution which can be painted 
direct to the propeller without removing it from the 
shaft. The material is quick drying and self-vulcanising, 
and the whole job can be completed in from six to eight 
hours. 

ProposeD New GravinGc Dock For New Yor«x.— 
Admiral Leahy, the Acting Secretary of the United States 
Navy, has suggested that a large new graving dock, 
capable of accommodating the largest warships and liners, 
should be built at the New York shipyards. He points 
out that, although the yards at New York are equipped 
to construct large ships, they are unable to do so owing 
to the lack of docking facilities. 


Suiprinc at SovurnamPron.—During the first two 
months of the year 2,206,871 gross tons of shipping 
entered the Southampton Docks. This figure is slightly 
lower than that for the preceding year, but it shows an 
increase of nearly 4 per cent. over the corresponding 
period for 1937. The Pebrusey figures this year showed 
an improvement upon those for the preceding month, 
and it is anticipated that an appreciable recovery will 
be made in trade during the current year. 


Batriss Hicx Autrrupe Arm Liners.—According to the 
aeronautical correspondent of The Times, work is shortly 
to begin on the construction of the first supercharged 
fuselage for a British air liner. Two superchargers, 
coupled to two of the four engines, will supply compressed 
air to the inlet valve of the cabin. Théy will be capable of 
supplying the equivalent of 20 cubic feet of air per minute 
for every passenger, and as half of that amount should 
be enough, the failure of one engine would not incon- 
venience the passengers to any great extent. 


TRANSATLANTIC FLIGHT OF THE ““ YANKEE CLIPPER.”’— 
The Pan American Airways flying boat ‘‘ Yankee Clipper ”’ 
completed a flight’ from Baltimore to the Azores in 
17h. 32min. on Monday, March 27th. The machine 
carried a crew of twelve and nine passengers. The flight 
was in the nature of a survey of the route and to test 
air bases in- anticipation of the regular experimental 
Transatlantic air service to be operated jointly by Pan 
American Airways and Imperial Airways. At the time 
of going to press, the machine is on its way to Foynes 
by way of Lisbon, Marseilles, and Southampton. 

Furet INJecTION FOR AERO-ENGINES.—In a recent 
paper before the Royal Aeronautical Sociéty, Messrs. J. E. 
Ellor and F. M. Owner gave a review of the relative merits 
of petrol injection and carburetters for aero-engines. 
Following a detailed examination of the subject, the 
authors came to the conclusion that such evidence as is 
available in connection with multi-cylinder engines 
indicates no improvement in either power or consumption 
compared with the carburetier system, and neither is there 
any good reason to expect more from the same cylinder 
compression ratio, assuming good distribution with the 
existing system. 

Tue Cost or Warsxips.—Answering a question in the 
House of Commons recently, the Parliamentary Secretary 
to the Admiralty gave the costs of certain of the warships 
completed or under construction. He said that the approxi- 
mate cost of “ K ” class destroyers built by contract is 
£500,000; H.M.S. ‘* Gloucester,” 9300 tons, of the 
* Southampton ” class, cost £2,000,000; H.M.S. “ Her- 
mione,” 5450 tons, of the “ Dido ” class, will cost about 
£1,480,000 ; H.M.S. “ Illustrious,” 23,000 tons, being 
built by contract, about £3,830,000; H.M. submarine 
“Seal,” 1520 tons, £430,000; and H.M. submarine 
“ Triton,” being built by contract, £350,000. 


An A.R.P. SHEtTER UnpzER A Fiyine Grounp.—With 
its first A.R.P. plan virtually complete, and deep air raid 
shelters provided for some 5000 workers, the Austin Motor 
Company is embarking 6n a second scheme to provide 
shelters for over 10,000 more of its employees, at a cost of 
£25,000. The new scheme comprises a subterranean tunnel 
system, excavated out of sandstone rock, under the 
company’s test track and flying ground adjacent to the 
Longbridge works. The tunnels, which are being driven 
under the test track at four different points at the rate of 
40ft. per day, will all conform to a standard semi-circular 
design with a floor width of 16ft. 9in., and a height of 9ft., 
being reinforced with steel arches and steel sheeting. 
Their average depth will be 55ft. below the surface, and 
the tunnels will have an aggregate length of 1000 yards. 

A New Commerciat AERO-ENGINE.—The new Bristol 
“ Hercules IV ” sleeve-valve engine, specially developed 
for civil aviation, has an international power rating of 
1010/1050 B.H.P., developed at 2400 r.p.m., and at a 
height of 4500ft. The maximum output tor all-out level 
flight is 1220 B.H.P. at 2800 r.p.m. at 5500ft., but for 
take-off 1380 B.H.P. is available at 2800 r.p.m. Closely 
resembling the military ‘“ Hercules” types, this new 
commercial engine has fourteen cylinders arranged in 
two rows, giving a total capacity of 2360 cubic inches. 
In addition to passing the British Air Ministry’s official 
type test, one of these engines recently completed a 
250 hours’ endurance test, representing 40,000 miles or 
more of flying, under conditions of maximum fuel 
economy. Throughout this trial ten-minute periods at 
full-throttle take-off output were included at the end of 
every tenth hour. The engine ran with consistent gmooth- 
ness and cleanliness, and the powers obtained at the 
conclusion of the endurance test were even higher than 
those reached in the type test. The new engines have 
been chosen for Imperial Airways’ large new civil flying 
boats, whiist developments in connection with the experi- 
mental 3l-ton transport landplanes with ‘‘ Hercules ” 
engines, ordered by the Air Ministry, are also in progress, 
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SPECTROSCOPY IN’ INDUSTRY 


THE development of the spectrograph as a tool 
in the laboratory of the industrial chemist is a 
symptom of the modern demand for greater 
certainty in analysis. Spectrochemical methods 
represent a development in analysis similar to the 
use of finger prints in criminology; instead of 
identifying an individual by his pattern of 
behaviour and his appearance, we now identify 
him by a pattern of lines on his skin. In the same 
way the chemist who uses a spectrograph identifies 
elements by the pattern of lines which is character- 
istic of each, instead of the behaviour of their 
compounds when treated with known reagents. 
Even more characteristic of the modern trend is 
the speed which characterises spectrochemical 
analysis, whether it is used qualitatively or quan- 
titatively, provided that it is in use as a routine 
method. In sorting stocks of alloy steels a visual 
examination of an arc struck on a corner of the 
sample, by means of a suitable spectroscope, will 
often enable the material to be identified in a few 
seconds. In a non-ferrous metal factory where 
two batches of pressings made from different grades 
of brass had been mixed, a spectroscope was used 
to sort them at the rate of 250 samples an hour, 
using the lines of nickel which happened to appear 
only in one of the two batches. Turning to quan- 
titative work, there is a foundry in America where 
samples of melts are specially cast for spectro- 
chemical analysis, sparked, and photographed, and 
within half-an-hour of sampling a quantitative 
analysis of the elements silicon, manganese, 





chromium, nickel, copper, and molybdenum in the 
iron is available. The accuracy attainable in this 
work is within 5 per cent. of the quantity present, 
which for many elements is similar to the accuracy 
obtained by routine chemical analysis in industrial 
practice. 

It is therefore not surprising that with the two 
advantages of speed and certainty to its credit this 
method of analysis is finding steadily increasing 
use among industrial producers and consumers of 
metals. Part of the delay in its adoption is due to 
the complex appearance of spectra, for, to the 
average chemist, a metal spectrum means as little 
as a clan tartan means to the average Englishman, 
and a pioneer looking for the best lines to use in a 
strange alloy may spend a day or two identifying 
the lines on a few millimetres of the photographic 
plate. The development of reliable quantitative 


402| methods of spectrochemical analysis has been 


fairly slow, calling for the co-operation of chemists, 
physicists, and photographers. Such methods are 
now available, and the necessary apparatus is on 
the market, so that even conservative analytical 
institutions like that of the Government Chemist 
and the Admiralty Inspectorate are habitually 
relying on spectrochemical methods in controlling 
the quality of alloys. The Sheffield laboratory of 
the latter was illustrated in these columns last 
December. The association of spectrochemical 
analysis with modern methods has even been 
recognised by advertising managers, who have 
been known to advocate the inclusion of a spectro- 
graph in the picture of a laboratory to typify their 
up-to-date technical control methods. It has 
recently been suggested that measures should be 
taken to grant official recognition to spectro- 
chemical analysis, putting it on a par with chemical 
analysis as a means of complying with specifica- 
tions intended to control the quality of material. 
For one class of materials, that of super-purity 
elementary metals, this is already being done ; for 
chemical tests are so much slower and clumsier 
at recognising minute traces of impurities com- 
pared with physical or electrical tests that the 
advantage of the spectrograph in defining what is 
present as well as how much is easily recognised. 
When a specification is drawn up to define the 
quality of an alloy usually physical tests are the 
first consideration, and certain limitations as to 
the chemical composition are included for a variety 
of reasons. Sometimes the presence of a certain 
element in amounts exceeding a specified concen- 
tration is known to be invariably associated with 
undesirable properties, but this is not always the 
case and frequently limits are set to an element not 
because it is inherently harmful, but because its 
presence is associated with the use of scrap metal 
as a raw material for the alloy, and this may 
introduce other disadvantages. Spectrochemical 
methods have the advantage that each test leads 
to a photograph which contains all the evidence 
from which the figures are obtained, and it is con- 
ceivable that spectrographic enlargements, taken 
under standard conditions, might be issued with a 
batch of material sold to specification as a state- 
ment of quality. The value of such a photograph 
would depend not only on rigid compliance with 
standard conditions of sampling, sparking, expo- 
sure, instrumental conditions and photographic 
technique, but also on the expert knowledge of the 
purchaser’s chemist, who could only be an expert 
if he also used a spectrograph. Such a spectro- 
gram would often reveal more than was necessary ; 
for example, if the maker of an aluminium alloy 
changed his raw material from Swiss to Norwegian 
aluminium, certain lines in the spectrum would 
betray the change to an expert. That might not 
be desirable. 

It has been suggested that a committee 
should be set up to _ standardise spectro- 
graphic methods, and one such committee is 
already at work in Europe dealing with the spectro- 
chemical analysis of aluminium and its alloys. 
Such committees are useful if they lead to the 
interchange of information between technicians, 
but they may intrude unnecessarily if they 
attempt to standardise too rigidly the methods 
used in arriving at an analytical figure. In 
chemical practice certain methods are recom- 
mended for the analysis of most elements, but the 
chemist who produces a result is not required to 





use a specific method in arriving at his figures; 
merely to use a method which in his hands will 
always produce the same result from the same 
sample. Where spectrochemical methods have won 
a place, on their merits for speed and accuracy, in 
replacing chemical methods of analysis the results 
should certainly be accepted without question by 
the purchaser as indicating equally close com- 
pliance with specified conditions of composition 
as can be guaranteed by ordinary chemical means. 
Beyond this there is no need to go in regulating the 
methods used by analysts. 


The French Merchant Marine 

WHEN an industry is no longer governed by 
normal trading conditions it falls into a maze of 
expedients that deprive it of means of shaping 
its future. So long as shipping was allowed to 
adapt itself to the fluctuations of a free world’s 
trade the sequence of ups and downs could be 
plotted with some degree of approximation and 
shipowners knew that by holding on during a 
slump there was a practical certainty of recuperat- 
ing losses within a relatively short period. There 
is no such certainty when the character of shipping 
is changed by foreign countries employing methods 
of developing their own shipping industry on 
what has become a purely political plane. Merchant 
shipping is regarded by them as an essential 
part of a policy of self-sufficiency and as a necessary 
adjunct to naval power. This aspect of the 
shipping problem is dealt with in the annual 
report of Monsieur Marchegay, general secretary 
of the Central Committee of French Shipowners. 
He deals first with the increase of world shipping 
tonnage, which, of itself, would have upset the 
commercial balance of the industry, and as the 
increase coincided with a heavy fall in inter- 
national freights there was no possibility of owners 
carrying on their business unaided. This aid 
took the form of State subsidies to compensate 
for differences in the working costs of national 
and foreign ships, and then it was brought into 
the general plan of national armaments, with 
the result that State participation in merchant 
shipping is only limited by the extent of the 
financial help it can give. The influences under- 
lying the development of merchant shipping are 
therefore political and financial. Monsieur Marche- 
gay is of the opinion that shipping crises will 
be of much longer duration in the future, and 
that Governments will be obliged to pursue a 
still more active policy of shipping subsidies. 
Behind this pessimistic forecast the tenor of 
the report obviously places responsibility for the 
present condition of things on some foreign States 
that finance and control shipping and oblige 
other countries to seek aid from their Govern- 
ments to save them from disaster. 

At the beginning of this year the tonnage of 
French shipping was 3,008,902, an increase on 
the year that was entirely due to 54,000 tons of 
oil tankers. The total of laid-up shipping rose 
considerably. If owners could monopolise _ the 
carrying trade in and out of France they would 
probably have little reason to complain, but there 
is no legal monopoly except with Algeria, and 
while French ships carry 60 per cent. of the 
colonial trade they are responsible for only about 
30 per cent. of the traffic with foreign countries. 
The idea of a great Empire trade development 
has naturally led to the hope that something may 
be done to secure the traffic for French shipping. 
Monopolies are generally excluded by international 
treaties, but a colonial preference for French 
shipping can be created if freights are on an 
equality with those of ships under foreign flags, 
and such equality could not be maintained without 
extensive subsidies under conditions that existed 
until the end of last year. Since then matters 
have improved. Discipline on board ship has 
been restored and the forty hours’ week extended 
and adapted to the necessities of work at sea. 
Much, however, has still to be done to narrow down 
differences in operating costs of French and 
foreign ships. The Central Committee of French 
Shipowners has made an exhaustive inquiry into 
the whole question of French shipping economy, 
and the conclusion reached is that the State can 
alone solve what has become a national problem. 
Shipbuilders and owners are themselves helpless. 
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One necessary condition of economical working 
is that owners must not pay more for their ships 
than their foreign competitors, and the Govern- 
ment now makes up for the extra cost of building 
in French yards as far as possible, though the 
money available for the purpose is limited. Again, 
shipowners must have greater borrowing facilities 
for modernising their fleets, and this is a matter 
that can only be settled by a complete recovery 
of financial confidence. What is called “ free 
shipping ’’—that is to say, shipowners who are 
not subsidised by the State—must be paid the 
difference between their own costs and those of 
foreign competitors, and here again the State 
has made a concession, though on what is declared 
to be a wholly insufficient scale. Finally, the 
programme of mercantile fleet reconstruction 
must be pressed forward in order to make up for 
lost time and provide the merchant marine with 
modern ships and facilities to compete for freights. 
The State, therefore, is involved in a vast expendi- 
ture at a time when the three years’ plan of 
economic and financial recovery is based upon a 
general retrenchment of national expenditure, 
except for national defence, until the object of the 
plan is attained. 

The programme for the construction of 525,000 
tons of shipping in three years, undertaken by 
the Minister of the Merchant Marine, is proceeding 
under conditions of some difficulty. The whole 
question of the merchant marine, the heavy burdens 
imposed on shipowners by social legislation, 
and the impossibility of French shipyards building 
150,000 tons a year, was dealt with by the Merchant 
Marine Commission of the Senate, when the 
President, Monsieur Rio, a former Minister of 
the Merchant Marine, declared that certain repairs 
carried out in French yards during the forty 
hours’ week period cost four times as much, and 
took four times as long, as similar work previously 
entrusted to foreign yards. A subsequent debate 
in the Senate was a strong indictment of costly 
social and other obligations imposed on owners 
in running their ships. Criticisms were necessarily 
directed largely to past experience, and while 
there has been some ailleviation of owners’ 
difficulties their handicap remains. The inability 
of French yards to carry through the reconstruc- 
tion programme while engaged on naval work is 
admitted. The Minister of the Merchant Marine 
declared before the Senate that he would purchase 
abroad during the next few months 100,000 tons 
of shipping with credits he has already obtained 
for that purpose, and that he would endeavour to 
secure credits early next year for a similar expendi- 
ture in foreign yards. The total of more than 
half a million tons of new ships will therefore 
almost certainly replace obsolete ships within a 
reasonable period. This crisis of the merchant 
marine has had the effect of accentuating the 
control which the State has been exercising over 
it more or less directly for a considerable time. 
It has already the biggest interest in the greatest 
of the navigation companies, and it has built 
ships for other companies which run them as the 
property of the State. This practice can hardly 
fail to continue under the shipping reconstruction 
programme. The State has no desire to interfere 
with the initiative of shipowners if it can be 
avoided, and owners themselves need the help 
of the State without losing their own individuality. 
Nevertheless, its increasing association with ship- 
owners may draw the State more and more into 
direct responsibility for the future of the merchant 
marine as a matter of national interest, since it 
has come to be regarded as an essential part of 
Empire development and of national defence. 


Steel Makers and Steel Merchants 


RECENTLY a number of misleading paragraphs 
have appeared in the daily Press which would 
indicate that the relations between a section of the 
steel makers and the steel merchants had reached 
a critical point. This is entirely untrue, and a 


number of questions which have been outstanding 
between the distributive merchants and the makers 
have never been nearer a satisfactory solution 
probably than at present. So much has been said 
in the Press—and said inaccurately—that it is 
desirable that the true position should be known. 
The events to which the paragraphs referred 


occurred so far back as last September, when a 
section of the steel makers resolved that they would 
deal direct with certain classes of consumers. Pre- 
vious to that meeting negotiations on several out- 
standing questions had been proceeding between 
the National Federation of Iron and Steel Mer- 
chants and the British Iron and Steel Federation, 
and when the terms of the resolution became known 
representations were made by the former body 
that these negotiations could only be prejudiced 
by putting the terms of this resolution into force. 
As a result the most irritating provisions from the 
merchants’ point of view were at once suspended. 
Since then a similar course has been pursued with 
regard to other clauses, and as it now stands the 
merchants have little cause for complaint. Some 
months after the main provisions of the resolution 
had been suspended, one of the provincial Chambers 
of Commerce awoke to the knowledge that the 
resolution in its original form had been passed, 
but apparently not to the subsequent suspensions, 


and protested to the steel makers that they should 
do something they had, in fact, already done. 
This action appears to have been the basis of the 
paragraphs which have recently been published, 
and which have certainly not been calculated to 
improve the relations between the manufacturers 
and the merchants. It is unfortunate that the 
newspapers responsible did not consider it neces- 
sary to inquire in quarters readily available from 
which they would have received reliable informa- 
tion. The National Federation of Iron and Steel 
Merchants represents all the most powerful mer- 
chant associations in the trade, and is the recog- 
nised authority for dealing with questions affecting 
the distributing side of the steel industry. Beyond 
making the necessary representations, it has not 
protested or joined with any other body in pro- 
testing to the steel makers. In fact, since its 
formation last July, it has been conducting 
negotiations with the steel makers in a friendly 





atmosphere. 








Institution of Naval Architects 


No. I 


ee Spring Meeting of the Institution of Naval 
Architects opened on Wednesday morning last 
at the Royal Society of Arts. In the annual report 
of the Council it is stated that :— 


The Council has decided to commemorate the memory 


by naming after him the principal room in the new offices, 
by fitting it as the library, and by placing in it a memorial 
to him. The Council desires warmly to thank Margaret 
Lady Denny for the generous contribution which she 
has promised towards the cost of these works, which are 
now in process of execution. 

The accounts of the Institution exhibit a satisfactory 
financial position. The Council is well satisfied that from 
a financial standpoint the move to Upper Belgrave 
Street has been fully justified. 

The Conference held in London in June, in collaboration 
with the Institute of Marine Engineers, resulted in 
a total attendance of some 700 persons, including 300 
delegates and their ladies, representing fourteen nations. 
The Council offers to the Society of Naval Architects 
and Marine Engineers of New York its best thanks for 
the gift of a Presidential Chair tendered to the Institution 
at the conclusion of the Conference. The Chair now 
adorns the new Council Room where it is in use. 
The Gold Medal and Premium for the past year have 
been awarded as follows :— 

Gold Medal.—Mr. A. P. Cole, for his paper ‘‘ Destroyer 


Turning Circles.” 
Premium.—Messrs. J. H. Todd and J. Weedon for 


their paper “‘ Further Rudder and Propeller Experiments 
with Models of Coasters.” 

The Wakeham Prize for the past year has been awarded 
to Mr. I. C. Bridge for his paper ‘ Structural Stress in 
an Oil Tanker under Service Conditions. 


After the formal acceptance of the report, Lord 
Stonehaven, the President, read a short address, 
from which we extract the following passages :— 


PRESIDENTIAL ADDRESS 


The outstanding event of the past year from a 
domestic point of view was the International Con- 
ference of Naval Architects and Marine Engineers. 
It was a source of particular satisfaction to me to 
have been able to take a share in the welcome of so 
many distinguished visitors, not only from the 
Continent of Europe, but also from the Americas 
and from the Far East. The evening receptions 
at Lancaster House and at Guildhall added lustre 
to the occasion and both our visitors and we our- 
selves look back with grateful appreciation to the 
welcome extended to us by His Majesty’s Govern- 
ment and by the Lord Mayor and Corporation of 
the City of London. 

Another outstanding event of wider interest was 
the launch of the “ Queen Elizabeth,” which it 
was my privilege to witness. To see this greatest 
of great ships take life and movement as she left 
the ways and made her curtsey to Her Majesty 
was to me, and I am sure to all others who were 
present, an experience which redoubled our pride 
in the skill of our naval architects, in the courage 
of her future owners, and in the greatness of our 
country, then passing through a time of anxious 
stress. 

Perhaps for those of you who are from south of 
the Border, the outstanding event of the year was 
the launch at Birkenhead of the new “ Maure- 
tania,” the greatest liner ever built in England; or 
may be the putting into service of the “ Dominion 
Monarch,” the most powerful motorship in the 





world, which has just completed a record-making 
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maiden voyage and which was built on the Tyne 
on the self-same berth from which the old “ Maure- 
tania’’ was launched over thirty years ago; or 
again the launch of H.M.S. “ King George V,”’ 
the first battleship to be launched for thirteen 
ears. 

While the building or the completion of a few 
great liners such as I have mentioned gives legi- 
timate grounds for congratulation, the merchant 
shipbuilding industry cannot look back over the 
past year with any great sense of satisfaction. 
Still less can it look forward as matters stand to-day 
with the assurance, which it has a right to expect, 
of continued activity and of steady employment for 
its men. : 

The statistical position is only too well known to 
you all, and I do not propose to ask you to follow 
me through a maze of figures, but this much let 
me say: For many years to come ways and means 
will have to be found of building a million gross 
tons or more of merchant shipping a year if the 
merchant navy is merely to retain its present 
diminished position in the world, but that is not 
good enough. It is imperative to improve that 
position. Even a million tons of new construction, 
not in sight at the moment, would represent an 
activity of not much over one-half of the capacity of 
the industry at its present much reduced total. 

The merchant shipbuilder’s difficulties are great 
enough, but even greater are those of the industry 
upon which he depends for his orders. All too 
slowly is the significance of the findings of the 
committee of inquiry set up last summer at the 
instigation of the Government, reaching a far wider 
public than I am addressing, a public already 
forgetful of the lessons of the Great War, while 
the views of the Committee are receiving the atten- 
tion not only of the Board of Trade, but of a Cabinet 
Committee. 

The welcome promise of assistance on a 
large scale, announced by the Government 
on Tuesday, may well prove to be a turning 
point. The creation of a reserve of tonnage 
is now rendered possible and it may prove 
to be a solution of some of the major d.ffi- 
culties confronting the building side of the 
industry. We have been told on high authority 
that the motto of 1934, which was “ Scrap and 
Build,” should in 1939 be “ Lay Up and Build.” 
So long as the motto contains the word “ build ” 
we shall all be content. 

The greater efficiency of the newest ships 
justifies to no small extent a bold policy of replace- 
ment or laying up of older vessels. For improve- 
ment in hull form and propeller efficiency our 
thanks are due to the work of the William Froude 
Laboratory. The importance of this research 
work needs and deserves wider recognition and 
support, more especially in times such as the present 
when the research staff have opportunities to 
devote more of their energies to pure research 
provided that the necessary funds are forthcoming. 
I should like to take this opportunity of thanking 
all those who have contributed through the Institu- 
tion to the Tank Research Fund, and.of appealing 
earnestly for contributions to the Fund from those 
others, builders and owners alike, who have not 
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hitherto contributed to the support of this all- 
essential research, 

I now turn for a minute to another side of your 
activities, where a much brighter picture can be 
painted. I refer to the great work of the renewal 
und enlargement of His Majesty’s Fleet. In the 
present year the Navy Estimates are the highest 
ever presented in time of peace, and it may be 
expected that those for next year will be even 
higher. For the-year now ending some sixty new 
ships have been added to the Fleet, and the 
coming year will see the addition of some seventy- 
five further vessels. The pre-eminence of the 
Royal Navy and its preponderating influence on 
world peace are again assured. 

The Royal Navy, most of all the defence services, 
depends on the support of the merchant navy, 
and we must all feel glad that means have been 
found of creating a reserve of tonnage, more 
especially of those smaller and less spectacular 





vessels on which the salvation of the nation might 
some day depend. 

In the programme before you I am glad to 
see three papers from members of the Royal 
Corps of Naval Constructors, including one by 
the leader of that Corps on whose shoulders now 
rests so heavy a burden of responsibility. Pro- 
minence is given in his paper and in others to 
the use of welding, and I am glad to find that the 
Institution is not backward in providing ample 
opportunity for the discussion of a subject of 
rapidly increasing importance in ship construction. 
I will now make way for Sir Stanley Goodall, 
whose paper on H.M.S. “ Ark Royal” you are 
all waiting to hear. 





Mr. Stanley Goodall then read the paper on the 
“‘ Ark Royal” which is reprinted on page 416. 
(To be continued.) 








Steam Locomotive Experiments 


o- 


JEVERAL interesting investigations into the 
‘7 future possibilities of steam locomotives are 
under way on the French National Railways, and 
they embody experiments with some of the most 
recent developments in steam engineering. 

First comes the streamlined 4-6-0 four-cylinder 
compound locomotive with the Velox boiler, which 
is running experimentally over the lines of the 
Région du Sud-Est (ex-P.L.M. system), and has 
handled regular express trains up to 580 tons in 
weight between Paris and Laroche. The cylinders, 
motion, and framework are of the usual type, and 
have been little altered from those of the original 
P.L.M. locomotive ‘‘ No. 230 B. 93,”’ of which the 
present machine, “ No. 230 E. 93,” is a rebuild. 
The quick steam raising and high evaporative 
capacities of the Velox boiler are obtained by pres- 
sure combustion of oil or gas fuel, giving high flue 
gas velocity and a very high rate of heat transfer. 
The blower which provides the full combustion 
pressure is coupled to a turbine driven by the flue 
gases after they have passed over the superheater. 
The main feature of the boiler is the rapidity with 
which steam can be raised with safety, a time of 
15 min. sufficing to get a full head at 290 lb. per 
square inch starting from cold. Line tests have 
shown the Velox boiler efficiency to be from 83 to 
86 per cent. under different loads, contrasted with 
the 65 to 75 per cent. under similar conditions of 
the usual fire-tube boiler. The present Velox boiler 
has a capacity of 12 tons of steam an hour at a 
pressure of 290 Ib.per square inch, and with a super- 
heated steam temperature of 380 deg. Cent. The 
weight complete with all auxiliaries and equip- 
ment does not exceed 18 tons. For starting pur- 
poses a 60 B.H.P. Diesel generator set is installed 
in the tender, and drives the air, fuel, and water 
circulating pumps until the boiler can furnish 
flue gas to drive the turbo-blower set. Once under 
way, an automatic governing device adjusts the 
load on the boiler to the cylinder demand. 

High-pressure steam locomotives are still attract- 
ing attention, and the Soc. Alsacienne has built for 
the French National Railways a 4-6-4 engine, 
with a coal-burning water-tube boiler and fire-box, 
operating at a pressure of 870 Ib. per square inch. 
The feed water is introduced into a low-pressure 
section working at 290 lb. pressure, and is then 
pumped into the super-pressure system. Steam 
at 870 lb. pressure is fed to the cylinders and 
exhausted into the atmosphere in the usual way. 
The driving portion consists of six small engines, 
each with three 150 mm. by 225 mm. cylinders, set 
above and to the outside of the driving axles, and 
turning them through the medium of gearing and a 
form of individual axle drive. There are two three- 
cylinder engines to each driving axle, and at the 
top rotational speed each has an output of 500 H.P., 
giving a total of 3000 H.P. for the complete loco- 
motive. The driving wheels have a diameter of 
6lin. Numbered “232 P.1,” this locomotive 
was delivered for trial service on the Région Nord 
in the early part of the present year. 

A third new locomotive is a similar-powered, but 
even larger 4-6-4 streamlined non-condensing 
turbo-mechanical locomotive, built at Schneider’s 
Le Creusot works. It has the normal type of fire- 
tube boiler working at the high pressure of 365 Ib. 
per square inch, and made of special high-tensile 
alloy steel plates. It incorporates a big wide fire- 
box, having a combustion chamber, and is fitted 





with the Kylchap double-nozzle, double-chimney 
exhaust arrangements. Attached to each driving 
axle through an elastic coupling with double 
reduction gearing is a double-shaft turbine, one 
half of which is for forward motion and the other 
half for backward motion. At the top speed of 
10,000 r.p.m., each half has an output of 1000 H.P. 
The wheels are 59}in. in diameter. The control is 
so arranged that if low powers are required only 
one turbine is used, at something like its full power, 
thereby gaining greater thermal efficiency than if 
all three turbines were working at low fractional 
powers. The turbine bearings and gears are lubri- 
cated by oil under pressure, the circulation being 
maintained by a steam-driven pump when the 
turbines are in action, and by a mechanically 
driven pump when the locomotive is coasting. 
Measuring 83ft. over buffers, this locomotive is 
numbered “ 232 Q. 1,” and is to be put into test 
service on the Région du Sud-Est before the 
summer. 

That the Usines Bugatti has had under con- 
struction at Molsheim a novel form of high-pressure 
locomotive has been widely known for a long time. 
Actually, two locomotives, one of 1000 H.P. and 
one of 2000 H.P., are now being built, but the design 
has been modified considerably from the original 
intentions, which embodied multi-cylinder high- 
speed reciprocating engines driving the axles 
through gears. The cylinders now drive a form of 
crank axle and turn at the same speed as the wheels, 
and a spring drive transmits the torque from the 
shaft to the wheels. The boiler is to operate at a 
pressure of 725 lb. per square inch. Destined to 
haul light, high-speed trains, one of these locomo- 
tives is to go to the Région Ouest (ex-Etat) and 
the other to the Région du Sud-Est (ex-P.L.M.). 

In an endeavour to do away altogether with 
connecting and coupling-rods attached to the 
wheels, the Soc. Dabeg has proposed the use of a 
sixteen-cylinder vee steam engine, mounted well 
forward, and with a crankshaft arranged longi- 
tudinally down the locomotive and driving the 
axles through worm gearing earried in roller bear- 
ings. The torque is to be transmitted to the wheels 
through individual axle drive of the type commonly 
used on the French electric locomotives. The pro- 
posed rotational speed for the engine is 1000 r.p.m. 
asa maximum. A test locomotive with two driving 
axles and an output of 1200 H.P. has been ordered 
by the French National Railways, but it is not 
expected that trials will begin before the end of 
1940. The boiler is to be of the normal type, with 
a working pressure of about 290 Ib. per square 
inch. 

Finally, in the sphere of more normal design, 
the Région Nord is to take delivery during the 
course of the present year of eight four-cylinder 
compound superheated 4-6-4 locomotives for 
heavy express work on the Paris—-Channel route. 
Since the completion of electrification over the 
Tours and Bordeaux route of the Région du Sud- 
Ouest (ex-P.O.-Midi), twenty-five of the dis- 
placed 4-6-2 steam locomotives have been sent to 
Tours works for conversion into Chapelon 4-8-0 
engines, and when this work is completed the re- 
juvenated locomotives will be sent to the Région 
du Sud-Est, principally for hauling the heavy 
passenger expresses over the Laroche and Dijon 
section, with its 80-mile up gradient for south- 
bound trains. 





Obituary 





HENRY CLAUDE WALKER 


A LARGE circle of engineers will hear with regret 
of the death, on Saturday, March 25th, of Mr. 
Henry Claude Walker, one of the early pioneers of 
the lift industry. He joined the engineering pro- 
fession at the age of fifteen, when he entered a 
small works established in 1833 by Richard 
Waygood. Three years later, in 1869, he took an 
order for a hydraulic lift which proved so successful 
that it laid the foundation of the Waygood lift 
business. In 1872 he became a partner in the firm, 
and when it was converted into a public company 
some years later he became the chairman and 
managing director. In 1879, during his first visit 
to the United States, Mr. Walker became 
acquainted with Otis Brothers, and this friendship 
later led to the amalgamation of the two firms 
under the now familiar title of Waygood-Otis, Ltd. 
Amongst the many important lift installations with 
which he was associated in the early days were 
those on what was known as the “ Twopenny 
Tube ”—the Bank underground railway to Shep- 
herd’s Bush. In later years he played an important 
part in the development of escalators on the 
underground railways and in large buildings. As 
a member of the Institution of Mechanical Engi- 
neers he read, in 1902, a paper on “ The Protection 
of Lift Shafts and Safety Devices in Connection 
with Lift Doors and Controlling Gear.” He was 
also a member of the Institution of Civil Engineers, 
a Freeman of the City of London, and Past Master 
of the Worshipful Company of Turners. 








Sixty Yeats Ago 


STEAM ON Common RoOApDs 


TuHE Highways Acts of 1861 and 1865 required that 
a pilot man carrying a red flag should precede on 
foot a road locomotive travelling on a common road. 
The pilot’s chief duty was to lead timid horses past 
the engine. The Highways Act of 1878 repealed the 
red flag requirement, but retained the provision for 
the presence of a pilot, who, it was specified, was to 
precede the engine by a distance of 20 yards. In a 
leading article in our issue of March 28th, 1879, we 
dwelt on the recent case of a traction engine owner, 
who had been convicted by the justices of Kesteven, 
Lincolnshire, of an offence against the 1878 Act. 
Three men had been sent to fetch the engine from a 
distance and had performed the outward journey by 
means of a pony and cart. On the return trip two 
of them, as r quired by the Act, were engaged in 
driving the engine, while the third, acting as the 
pilot, went on ahead, leading the pony and cart. A 
red and white handkerchief was flown on a pole 
attached to the cart, in ignorance of the fact that a 
signal flag was no longer required. The Kesteven 
magistrates decided that an offence against the Act 
had been committed, in view of the fact that the pilot 
could not attend to his legal duty of leading timid 
horses past the engine without infringing another Act, 
which prohibited him from leaving his horse 
unattended on the highway. The owner appealed 
i this decision and won his case, Lord Justice 
Bramwell holding that the horse might be tied up 
if the pilot had temporarily to cease leading it, or 
other ac ion be taken to meet the situation without 
abandoning control of the horse. The result of the 
appeal would, we thought, please most people. 
Nevertheless, we noted that a Dorset magistrate had 
written to The Times, supporting his Kesteven 
brethren. He contended that in narrow and tortuous 
lanes his only safety was to keep a sharp lookout at 
each corner for the signalman and that the abandon- 
ment of the red flag had made it difficult to distin- 
guish him. If he were to be allowed to drive or lead 
a horse and cart how was anyone to guess that a 
‘* puffing steam engine ” was just round the corner 
and how could he lead a timid horse past the engine 
if he had his own animal to attend to? If Lord 
Justice Bramwell’s decision was to become law the 
risk would be so great that all classes would have to 
give up driving altogether. Our reply to these argu- 
ments was in the nature of an overwhelming broad- 
side. Narrow and tortuous lanes, we said, must be 
widenéd and improved. Could anyone expect to 
drive safely without keeping a sharp lookout at 
corners ? There was no need to guess as to the 
presence of a “puffing steam engine” round the 
corner on the part of anyone who could either see or 
hear and if he could not do both he should not drive 
or ride. Possibly some classes might have to give up 
driving and riding, but of that class which could not 
discern the inevitable in this matter it might be said 
that whether it gave up riding and driving or not was 
of exceedingly small importance compared with the 
value of traction engines to the nation. 
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Laying Long Rails in the Tube 


In connection with the new tube now in course of 
construction between Highgate and East Finchley, 
the engineers of the London Passenger Transport 
Board have evolved an interesting and rapid means 
of placing the rails in the 12ft. diameter tunnel. 

The rails are delivered to a depét, near the East 
Finchley Station, in lengths of 60ft. At this depdt 





the rails are welded together into lengths of 300ft. 


clipped into the line of hangers and hauled forward 
along the tunnel until it is over the section in which 
it is to be laid. Then, working in unison by the orders 
of the ganger, men at each of the pulley blocks lower 
the rail on to the chairs. As the pulley blocks are 
suspended from the centre of the tunnel, skids have 
been designed so that, as the rail is lowered, it slides 
down at an angle into the chairs on its particular side 
of the track. The rails are then keyed and joined, 
and the train moves along over them to the beginning 
of the next section to be laid. 

Following the rail gang comes another gang which 











FiG. 1—PREPARING RAILS FOR WELDING 


in the mobile electric welding unit, which may be 
seen in the background of Fig. 1. As each length of 
rail is joined up it is partly hauled out of the open 
end of the welding unit on to a specially equipped 
train of flat cars, and another 60ft. length welded to 
its end. This procedure is followed until a 300ft. 
section is complete. As may be seen in Fig. 2, the 
completed sections are hauled out of the welding unit 
on to pegged roller bolsters, situated at regular 
intervals along the flat trucks. At the welding station 
the rail ends are ground, to ensure good electrical 


checks the alignment and elevation of the rails. This 
gang is succeeded by a train carrying concrete mixers 
and material to complete the bed of the track. Later, 
the current cables are laid, the signalling equipment 
installed, and sound-reducing shields constructed 
along the walls of the tube. It is of interest to note 
that, as part of the noise-reducing arrangements, 
Brogden half-lapped rail joints are being used, and 
one of the sections of rail with its joint may be seen 
in Fig. 2. 





We are informed that the gang laying the rails has 
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FiG. 2—-WELDED RAILS ON SPECIAL TRAIN 


contact, and a mechanical saw is used to cut them to 
special lengths. Six welded running rails comprise 
the work for one shift, and during the day they are 
loaded on the train. At night a battery-driven loco- 
motive pushes the train with its load and a gang of 
thirty men to the limit of the rails laid in the tunnel 
during the previous shift. The sleepers with their 
chairs and fastenings are already placed ready to 
receive the rails, there being ninety-one sleepers to 
each 300ft. rail. 

Bolted to the framework at the top of the tunnel, 
at regular intervals over the section to be laid, are 
a number of chain pulley blocks. These pulley blocks 
carry specially designed roller bearing hangers in 
which the rails can be slung. A rail on the trucks is 


a rail in nine minutes. 








become so expert in the work that it can actually fit 


A Japan TO Korea TuNNEL.—Reports from Japan 
state that the Railway Ministry is seriously considering 
the construction of a submarine railway tunnel under the 
narrowest part of the.Chosen Channel to link Japan and 
Korea. It would be 72 miles long and 180ft. below the 
sea bottom. At first it would carry a single railway track 
and have spurs at two or three points to permit trains to 
pass, later it would be widened for a double track. The 
estimated cost of such a project is 1000 million yen. In 
order to carry out preliminary surveys a Bill appropriating 








800,000 yen is to be submitted to the Japanese Diet. 


Improved A.C. Motors 


Two new A.C. motors are being built in this 
country. One is a low-current squirrel-cage motor 
designed to supplant to a very large extent the 
slip-ring machine, and the other a polyphase variable- 
speed commutator motor. The former was described 
in our issue of September 23rd, 1938, and the latter in 








Fic. 1—ROTOR CORE 


THe ENGINEER of the 10th of this month. At the 
Norwich works of Laurence Scott and Electromotors, 
Ltd., which are now also making these machines, the 
details of construction and operating performance 
were recently demonstrated. In common with the 
low-current high-torque squirrel-cage motor pre- 
viously described, the rotor core, Fig. 1, of the 
Laurence Scott machine has three rows of slots. 
The upper row, close to the air gap, accommodates 
a squirrel-cage winding of comparatively high resist- 
ance and high thermal capacity. A narrow leakage 
slit connects each slot in the upper row alternately 
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ROTOR WINDINGS 


“Tre Encineea” 


FIG. 2—ARRANGEMENT OF 


to a slot in the middle row and one in the third or 
innermost row. In the second and third rows of 
slots is the main winding, consisting of turns each 
spanning the second and third rows of slots, and 
connected on one side to-a common short-circuiting 
ring, as shown in Fig. 2, where a is the start- 
ing winding, A and A, _ short-circuiting rings 
for that winding, 6 and 6, running windings, 
and B a short-circuiting ring. A typical arrange- 
ment of the windings on an actual rotor is 
shown in Fig. 3. For this construction several 
advantages are claimed. The most important elec- 
trical advantage is that the motor produces a higher 





Fic. 3—ROTOR 


torque per unit of current than other motors without 
sacrificing to any extent the performance at full load. 
The superior performance is attributable to the special 
arrangement of the slots, and the judicious propor- 
tions and distribution of the starting and main wind- 
ings, which cause high reactance of the latter when 
starting, consistent with low tooth saturation and 
leakage at full speed. 

Throughout the major part of the accelerating 
period, the torque is maintained at a high level, 
which is attributable to the fact that.in every case 
the pitch of the main winding is selected to avoid the 
detrimental influence of the higher harmonics of the 
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field, which tend to create a counter torque. Because 
of the favourable speed torque curve of the motorwhen 
‘‘ crawling,”’ or, in other words, at starting, failure 
to run up to speed does not occur. Other electrical 
advantages claimed for the machine are relative low 
magnetising current, reduction of magnetic leakage, 
and smaller slip for the same volume of copper, 
features which contribute to high efficiency and high 
power factor. In small and medium-size machines, the 
efficiency is practically the same as that of an ordinary 
squirrel-cage motor, and is therefore higher than that 
of a slip-ring motor. In the larger units the efficiency 
is at least equal to that of an ordinary squirrel-cage 
motor. 

Generally speaking, the power factor of a star- 
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a starting current of 320-360 per cent.; in the second 
case, the torque at starting is 200 per cent., with a 
current of from 250 to 320 per cent.; and the corre- 
sponding figures in the third case are 100 to 120 per 
cent. and 300-330 per cent. respectively. These 
motors may also be supplied for star-delta starting, 
when they will develop about one-third of the starting 
torque stated with one-third of the corresponding 
starting current. 

Motors designed for the duty stated under type 2 
can be used for the most exacting starting conditions, 
where previously slip machines were employed with 
starters suitable for twice full-load torque. When 
starting these slip-ring machines, up to three times 
full-load current is required at the outset, and peaks of 
the same magnitude may occur several times during 
the starting period. These peaks depend on the skill 
of the operator in manipulating the starting appa- 
ratus, although they may be minimised by incor- 
porating expensive features in the starting rheostat. 
With the low-current direct-started squirrel-cage 
motor there is only one peak, and during the whole 
of the acceleration period the current falls smoothly 
and evenly to that required at full load, and cannot 
be influenced in any way by the operator. A current 
torque curve for a 450 H.P., 750 r.p.m., 6600-volt, 
50-cycle machine is given in Fig. 4, and cur- 
rent, torque, efficiency and power factor curves 
for a 60 H.P., four pole, 1500 r.p.m., 440 volt, star- 
delta started motor in Fig. 5. 

Motors designed for the duty specified under 
type 24 have been specially developed for inter- 
mittent service, and frequent reversal, and when 
combined with pole changing are claimed to be 
eminently suitable for operating hoists, lifts, haulages, 
&c. Type 3 motors have been developed for driving 
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Fic. 4—CURRENT AND TORQUE CURVES 


delta connected low-current high torque motor is 
between the respective power factors of corresponding 
standard squirrel-cage and slip-ring motors. In the 
ease of direct-started motors, the power factor is 
slightly lower than that of a corresponding low-current 
star-delta machine. Forming rigid structures which 
consolidate the whole of the magnetic core, the start- 
ing and running windings are well adapted to with- 
stand the heaviest duty during the starting and 
running periods. With their self-fanning action they 
have a large thermal capacity. Compared with a 
Boucherot winding, the number of brazed connec- 
tions is reduced. 

The design permits of great flexibility. Within 
very wide limits motors are offered suited to the 
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FiG. 5—PERFORMANCE CURVES OCF 60 H.P. MOTOR 


starting conditions and the nature of the drive. Motors 
for star-delta starting, designated type 1, give a 
starting torque of 80-90 per cent. of full load torque 
with @ staring current of 170 per cent., and motors 
designated Type 1a, a starting torque of 100 per 
cent. with a starting current of 200 per cent. The 
former machine is claimed to be suitable for about 
75 per cent. of all duties for which slip-ring motors 
are ordinarily specified, and the latter for about 95 per 
cent. of such applications where not more than full- 
load starting torque is required. These motors 
must not be used for direct starting without con- 
sulting the makers. Motors for direct switching on 
to the line are designated Types 2, 2a, and 3. The 
starting torque in the first case is 200 per cent., with 














Fic. 6-BRUSH GEAR FOR A.C. COMMUTATOR 
MOTOR 


all kinds of centrifugal apparatus, such as pumps and 
fans requiring a relative small starting torque, but 
a constant accelerating torque if smooth and even 
starting are desirable. The torque exerted at starting 
under full-voltage conditions is more than ample, 
but no useful purpose would be achieved by reducing 
it. The ability of motors to start with low voltage 
in the case of emergency may be an advantage in 
power stations where under such conditions the voltage 
may be considerably below the normal value. For 
special conditions, however, type 3 motors may be 
supplied for a lower torque than 100 per cent. 

Having described the principle of the new variable- 
speed A.C. commutator in our issue of March 10th, it 
will suffice to remind readers that the machine has 
a stator exactly like that of an induction motor, and 
an armature like that of a D.C. motor, but with an 
auxiliary winding to improve commutation. There 
is also an auxiliary winding on the stator to improve 
the power factor. The stator winding is connected 
to the supply which also feeds the primary of an 
induction regulator with its secondary connected 
to the commutator. Speed variation is obtained by 
rotating the induction regulator through an angle 
which neverexceeds 180 deg., thereby changing thevol- 
tage applied to the commutator, and causing the speed 
to be modified. It is possible to build commutator 
motors operating on this principle, with commutating 
characteristics as good as those of D.C. machines, 
and for much larger outputs per pole than usual. 
Machines of large outputs and speed range have 
relatively small dimensions and a small number of 
soft brushes. Once fixed at the works, the brush 
gear need never be moved. All the speed regulation 
is obtained by the induction regulator, which may 
be placed in any convenient position. 

One cause of sparking in A.C. and D.C. machines 
is the rapid reversal of current in the coil under- 
going commutation. This cause is overcome by the 


efficiency as it is overcome in D.C. machines by the 
use of interpoles. But in A.C. machines there are, 
as is well known, two other causes of sparking, namely, 
(1) a transformer voltage induced in the coils under- 
going commutation by variation of the primary flux, 
and (2) the presence of higher harmonics in the field, 
which also induce transformer voltages. In the 
motor in which the speed is varied by brush shifting 
these two effects are minimised by the use of a large 
number of poles, a large number of commutator bars, 
slow speeds, thin high resistance brushes, and resist- 
ance connections between the windings and com- 
mutator bars. But in the Laurence Scott motor the 

















FIG. 7—INDUCTION REGULATOR REMOVED 
FROM CASE 


armature auxiliary winding overcomes these troubles 
in a manner free from practical disadvantages. 
The suppression of parasitic voltages enables soft 
brushes and normal commutators to be employed, 
whilst wear and maintenance are said not to exceed 
those of a good D.C. motor. As the auxiliary winding 
carries load current in inverse proportion to its 
resistance, it does not incur a waste of energy as 
might appear at first sight, but actually increases the 
efficiency. 

The auxiliary winding in the stator gives a high 
power factor at no load and full load. By slightly 
shifting the brushes from the central position the 





FiG. 8—-INDUCTION REGULATOR ROTORS 


power factor is improved at all speeds below the 
synchronous value. The brush position is fixed at 
the works and need not be altered. As the effect of 
the auxiliary winding is independent of the exact 
position of the short-circuited coil, this shifting of 
the brushesis possibie without deterioration of thecom- 
mutating conditions. Alternatively, a compensating 
voltage may be obtained from a small transformer or 
by the introduction of a small winding on the stator of 
the machine. This ensures a high power factor at 
all times, the power factor at no load being slightly 
higher than that at full load. 

A feature of this motor is that the stator current is 
proportional to the torque against which the machine 
operates, and is approximately independent of the 
speed. Normal forms of protection can therefore be 








auxiliary winding in the same way and with equal 


used to prevent damage to the machine. Built 
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according to the firm’s usual welded construction, 
the motors can be made with all the usual forms of 
enclosures, ineluding totally enclosed ‘‘ Emcol”’ enclo- 
sures. In all industries, and particularly the heavy 
industries, the motors are said to have a wide field of 
application. Many large motors, we are told, are 
operating rolling mills for ferrous and non-ferrous 
metals, where the simplicity of synchronism of several 
stands is an advantage. In chemical and gas indus- 
tries they are used to drive high-pressure tar pumps. 
Im the paper and rubber industries they drive calenders 
and paper machines. In coal-mining and power 
stations they drive fans and pumps, where the ease 
of remote and automatic control results in con- 
siderable economies. 

In the table below are given the results of a test 


therefore both weighing and straining are effected 
by hydraulic means. 


The dial is arranged so that it may be read from 


either side of the machine, and a loose pointer is 
provided to indicate the maximum load. Two sets of 

















Fic. 9-COMPLETE OlL-IMMERSED INDUCTION 
REGULATOR 


on a 475/237 B.H.P., 640/320 r.pm., 6000-volt, 
50-cycle motor, where it will be seen that the stator 
current is approximately independent of the speed 
which, as the reeent demonstration showed, can be 
increased or decreased in increments of one revolution. 


























| ! ' 
No-load speed | 437 475 | 520 | 550 | 585 | 630 | 670 
Full-load speed | 390 | 410 | 465 | 505 | 555 | 600 | 645 
Efficiency— | 
Full-load torque 87 88 873} 88 88 88}; 87} 
Three-quarter | | | 
load torque ...| 84 85 | 86 863; 86} 863) 87} 
Half-load torque 74 78 | 80 81 81 82 84 
Power factor— | 
Full-load torque | 0-70| 0-77| 0-79| 0-85] 0-92 /0-94 |0-93 
lag | lag | lag | lag | lag | lag | lag 
Three-quarter 0-83 | 0-88} 0-89} 0-93) 0-97 }0-975)0-975 
load torque lag | lag | lag | lag | lag | lag | lag 
Half-load torque |Unity|Unity|Unity| 0-96 | 0-94 |0-97 |0-98 
| lead | lead | lead | lead 
Stator current full- 
load torque 287; 29 | 31 | 30 | 29 {28-5} 29 
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The brush gear for one of these motors is shown 
in Fig. 6, an induction regulator removed from its 
case in Fig. 7, the rotors for an induction regulator 
in Fig. 8, and a’°complete oil-immersed induction 
regulator in Fig. 9. 








Testing Machine for Aircraft Struts 





We illustrate im the engraving reproduced herewith 
a testing machine designed by W. and T. Avery, Ltd., 
of Soho Foundry, Birmingham, for testing aeroplane 
struts. It aceommodates specimens up to 10ft. long 
and has a capacity of 50 tons, testing the struts in 
compression. The machine illustrated has been 
installed in the aircraft factory of Short Bros., Ltd., at 
Rochester. 

The machine is an adaptation of Messrs. Avery’s 
self-indicating universal testing machine, in which 
any of the usual tésts can be carried out by one 
operator, the load being clearly indicated on a large 
graduated dial. The arrangement comprises a pump- 
ing unit, a straining unit, and a load indicating unit. 
Oil is used as the pressure medium and is delivered to 
the cylinders of the straining unit through a control 
valve. Within the straining cylinders the pressure is 
determined by the resistance of the specimen, and 
this pressure is communicated to a smaller cylinder 
situated in the load indicator cabinet. The ram of the 
smaller cylinder, which is in direct connection with 
weighing mechanism, is reduced in area by a definite 
ratio to that of the main straining cylinder rems ; 











AIRCRAFT STRUT TESTING MACHINE 


graduations can be provided on the dia!—for high and 
low capacities—with a lever control to alter the capa- 
city when the machine is arranged for two capacities. 








Self-Adjusting Tappets 


THE self-adjusting tappet for motor cars was first 
introduced some years ago. Considerable improve- 
ments have since been made, and we illustrate here- 
with a typical modern design as supplied by Self- 
Adjusting Tappets, Ltd., of 12, Berkeley Street, 
London, W.1. In principle the device consists of a 
nut screwed on to the head of the tappet and so spring- 
loaded that it constantly attempts to unscrew, and 
consequently remains always in contact with the 
valve stem. It is so made that it will take a heavy 
axial load without shifting, and is thus able to lift 
the valve against the action of the valve spring. But 
should the valve stem increase in length as a result of 
warming up, the constant “ juddering ”’ action causes 
the nut to move down the thread a compensatory 
amount. Thus whatever the changes that may oceur, 
the head of the self-adjusting tappet remains always 
in contact with the valve stem and tappet clatter 
cannot oceur. Nor, as will be explained later, can the 
** clearance ” alter. 

Referring to the drawing, a phosphor-bronze nut A 
engages with the screwed steel member B. A wire 
rod C stretched across the hollow interior of the nut 
engages in a slot formed in the upper end of the central 
shaft D, which, at its lower end, is surrounded by a 
small coil spring. At the lower end of the shaft the 
spring is “nipped” in a slot E. The upper end of 
the spring is bent over and drops into a hole F in the 
serewed member B. Thus, if the nut is turned it 
carries with it the central shaft, whose motion the 
coil spring resists. The head of the nut is thus held 
up against the valve stem by the torsion of the coil 
spring. 

In engines designed for ordinary tappet gear it is 
necessary to leave a “ clearance” between the tappet 
and the valve stem, and the shapes of the operating 
cams are designed on the assumption that the 
clearance has some predetermined value. In order to 
allow self-adjusting tappets to be substituted for 
ordinary ones without upsetting the valve timing it 





is therefore necessary to simulate in the device the 
effect of the “clearance.” The head of the nut G is 
made as a separate piece of case-hardened steel, and 
its lower face is cut conically. Between this face and 
an internal shoulder on the nut are inserted a number 
of spring discs H. Supposing the main valve spring 
to exert a pressure of 451b., these spring discs are 
chosen to deflect at a pressure of 40 lb. The tappet 
is thus able to lift relatively to the head of the nut 
and without actuating the valve by an amount which 
is determined by the angle to which the conical face 
below the head of the nut is formed. In this way 
tappet clearances between 0-004in. and 0-015in. or 
more can be simulated. 

On one type of the device the top rim of the nut 
is spun over to hold the head in place, without, how- 
ever, preventing its rotation or other relative move- 
ment. Where, however, the engine concerned has 
the spinning type of tappet the stirrup clip J is added 
to hold the head in place and to prevent the rotation 
of the tappet having any effect upon the action of the 
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SELF -ADJUSTING TAPPET 


device. Self-adjusting tappets suitable for many 
makes of side-valve engines are made, and we under- - 
stand that similar devices for overhead-valve engines 
will be obtainable shortly. The makers claim that, 
besides eliminating tappet noise and giving perfect 
synchronisation and seating of the valves under all 
conditions, the tappets increase flexibility, give a 
noticeable increase of power on hills, and may even 
improve petrol consumption. 








A Thermal Circuit Breaker 


A THERMALLY operated circuit breaker with an 
overall length of less than 34in. has been introduced 
by Crompton Parkinson, Limited, as a_ built-in 
feature of certain of the firm’s “ Minor ” fractional 
horse-power motors. Known as the “ Thermatrip,”’ 
it automatically opens the motor circuit whenever 
any prolonged overload or other emergency condition 
raises the temperature of the windings to a dangerous 
value. As soon as the winding temperature falls 
to a safe value it automatically restarts the motor 

















“ THERMATRIP’’ CIRCUIT BREAKER 


and if the stalling or dangerous overload condition 
is removed the motor continues to run. 

The operation is simpie. Referring to the upper 
illustration, current passes through the heater 
element A, the bi-metal strip B, and contacts 
€ and D. When the contacts are closed, the upper 
contact D is raised, in its guide H, against the pressure 
of the spring bracket E on which it is mounted. If 
the temperature of the bi-metal strip B is increased, 
either by abnormal heating of the winding or by 
increase of current passing through it and the heater 
element A, the strip tends to bend downwards, carry- 
ing with it the lower contact C. At the beginning 
of this action, the upper contact D, under pressure 
from the spring bracket, follows the lower contact. 
The circuit is thus maintained until the bi-metal 
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strip has deflected sufficiently to overcome the effect 
of the spring F acting through roller and links G. 
The switch then opens with a positive snap action 
owing to the toggle effect of this link and roller 
mechanism. 

The final position is shown in the lower illus- 
tration, where the lower contact C is well clear of 
the upper contact "D. It will be noted how the 
latter moves down in its guide. As soon as the 
temperature of the bi-metal strip has dropped 
sufficiently for the strip to resume its normal position, 
the circuit is again completed. Arcing is minimised 
by the clean and positive opening of the cir- 
cuit and long life of the silvered contacts is 
thereby ‘secured. The dual protection obtained 
against excessive current overload and excessive 
temperature from any cause is secured by the com- 
bined effect of the bi-metal strip and the auxiliary 
heater element coupled with correct location of the 
apparatus inside the motor, close to the windings. 
These factors cause the ‘“‘Thermatrip” to open 
circuit when either condition occurs. 








Wire Drawing and Strip Rolling 
Equipment 


Ar the recently held Birmingham section of the 
British Industries Fair there were shown two types of 
continuous wire drawing machines working on the 
stand taken by Sir James Farmer Norton and Co., 
Ltd., of Adelphi Ironworks, Salford, Manchester. 


pinion housings are ppoorperete’ in the gear-box and 
provision is made for readily inspecting all the gears. 
A heavy bed-plate connects the roll housing stand 
and the gear-box, thus making the mill a self-contained 
unit. 

Steel castings are used for the roll stands, and the 
rolls themselves are 5}in. and 12jin. in diameter, 
with a barrel length of 12in., suitable for rolling up to 
10in. width, Cast steel chocks with self-adjusting 
roller bearings support the backing rolls and adjust- 
able side bearings are fitted to support and maintain 
the alignment of the work rolls. It is claimed that 
the arrangement enables rolls to be changed quickly. 
By means of a hand wheel and gears the top rolls can 
be adjusted ; a quick adjustment is provided for each 
screw. The four rolls are surface cooled by a complete 
circulating system, with provision for controlling the 
temperature. Thereby the rolls are evenly lubricated 
and dirt is washed away from the roll barrels. 

On the ingoing side of the rolls a slip cleaner is 
arranged, and on the outgoing side, as shown in the 
engraving, there is a self-contained coiler unit. The 
coiler is driven from the mill by an enclosed chain ; 
inside the coiler box is a stripping clutch for the 
purpose of permitting the coil to be built up. To 
control the coiler two pedals are provided, one 
engaging the forward gear and the other the neutral 
position or reverse gear. The drum to receive the 
rolled metal is of the collapsible type. By means of 
the reverse pedal the operator has complete control 
over the coiled strip and can either reverse the metal 
or collapse the drum, depending on the gauge of the 
product to be rolled. 





For driving the complete mill and coiler a 40 H.P. 


the pressures and temperatures encountered under 
short-circuit conditions, whilst the ends are sealed 
with strengthened brass caps, having extra thickness 
toeliminate possibility of burning through the cap under 
severe conditions. A special low-temperature fusible 
element permits an adequate time lag for motor 





FIG. 1—FUSES WITH VARIOUS END CONTACTS 


starting conditions, whilst in no way affecting the 
speed of operation on short circuits. The quenching 
medium is a specially graded chemically inert silica, 
which after a short circuit forms a solid insulating 
slag, having a breakdown value of about 2000 volts 
per centimetre. Before they are put into stock, all 
fuses are subjected to a routine milli-volt test and 


























Wire DRAWING MACHINE 


We illustrate in an accompanying engraving the 
firm’s G.M.3. machine, constructed on the non-slip 
principle, This and the other machine which was 
exhibited are built up from self-contained units, each 
block being independently driven, so that additional 
units can be added at any time. The machines can 
also be divided into sections and utilised for short 
holing work with any combination or sequence of 
blocks. The blocks and dies on both machines are 
water-cooled and all gearing is immersed in an oil 
bath. 

The machine illustrated is capable of various 
drawing speeds between 450ft. and 900ft. per minute 
and is suitable for all classes of rope, high tensile and 
other wires; any number of 12in., 10in., or 8in. 
blocks can be provided. The arrangement includes 
an ingenious device for threading by power or by 
hand and also means for automatically stopping the 
machine should the wire break. It is generally made 
in the form of a nine-hole machine for drawing 11’s 
to 21's gauge, or equivalent sizes, and is fitted with 
motors of 4, 34, 3, or 2} H.P. for each block. 

The second machine exhibited, designated by the 
makers as the G.M.4 type, is suitable for finishing 
wires from 26’s to 36’s gauge, with corresponding 
inlets varying from 18’s to 36’s gauge ; it is particu- 
larly suitable for fine wires, dry or wet drawn. The 
machine is provided with an 8in. finishing block and 
with 1 or 14 H.P. motors, giving a range of drawing 
speeds from 450ft. to 750ft. per minute. 

The firm also showed a four-high cold rolling strip 
mill. The mill, which is illustrated herewith, is 
built up as a unit with a double reduction gear-box 
and a strip coiling drum. The gear-box is totally 
enclosed, provided with roller bearings, and a flexible 





coupling to connect it with a driving motor. The 














motor, controlled by push buttons, giving slow 
running, full speed and stop, is arranged. The mill 
shown at the Fair was capable of rolling speeds up 
to 240ft. per minute, but the makers inform us that 
they have similar plants working at much higher 
speeds. 








Cartridge Fuses 





UNDER modern conditions of electricity supply, 
high rupturing capacity cartridge fuses may be 
employed at low cost for protecting electrical plant 
and apparatus, but on account of the initial expense 
of replacing existing fuse handles and bases by others 
suitable for holding the cartridges, a changeover to 
high rupturing capacity fuses has often been delayed. 
The majority of the gear that usually has to be 
scrapped has only been rendered obsolete by its 
inability to deal with the increased severity of present- 
day short-circuit conditions, and it is desirable that 
as far as possible it should be retained. High- 
rupturing capacity cartridge fuses, made by Lawson 
Beck, of the Trading Estate, Gateshead-on-Tyne, 
have been designed to fit various existing fuse handles 
by having small overall dimensions and a variety of 
end connections, as shown in Fig. 1, thus making it 
possible in many cases to fit the gear without exten- 
sive replacements. The gear is thus completely 
modernised and made suitable for the most exacting 
short-circuit conditions, and also continues to give 
satisfactory service on normal duty. Details of a 
standard cartridge are shown in Fig. 2. The body is 





made of a ceramic material, capable of withstanding 


Strip ROLLING MILL 


bateh samples are given full load current tests. 

The fuses are fitted with a new form of totally 
enclosed indicator, which clearly shows when a fuse 
has blown. It consists of a separate element totally 
enclosed in a transparent sleeving, and contained in 
a channel at the side of the cartridge, as shown in 
Fig. 1. As the indicator is completely separated from 
the main fuse elements, the risk of damage caused 
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FIG. 2—DETAILS OF FUSE 


by a heavy fault being transferred from the fuse 
elements to the indicator is eliminated. Moreover, 
as the indicator element in totally enclosed there is 
no possibility of an external flash while it is operating, 
and the fuses may consequently be used in places 
such as mines, &e. 

When these Lawson Beck cartridges operate under 
short-circuit conditions they clear within a fraction 
of a cycle and cut off the short circuit early on the 
rise of the wave. A 30-ampere fuse tested on a cireuit 
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where the maximum current was 42,000 amperes at 
440 volts cut off the current at 3000 amperes in less 
than three-thousandths of a second. In Fig. 3 is 
given an oscillogram showing a single-phase 100- 
ampere Lawson Beck cartridge fuse clearing a short 
cireuit of 40,000 amperes at 440 volts. As the current 
limiting feature is more pronounced the lower the 
current rating of the fuse, to secure the maximum 
benefit of the effect fuses of small current rating 
should be used wherever possible. 

Two important advantages are claimed for this 
feature. One is safety to personnel and plant, for 
when a short circuit occurs the fuse will cut off the 
fault current so quickly and at such a low value that 
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Fic. 3—OSCILLOGRAM OF 100-AMPERE FUSE 
CLEARING A FAULT 


the possibility of dangerous open sparking at the 
source of the fault is practically eliminated. The other 
advantage is that the maintenance costs of electrical 
installations are reduced because cables and geur are 
relieved of the destructive effects of heating and 
electromagnetic forces associated with heavy fault 
currents. The sizes of cables and copperwork are 
governed by the normal full-load current, and not by 
the short-circuit operating characteristics of circuit- 
breaking devices protecting the circuit. 

For the protection of motor circuits these high 
rupturing capacity non-deteriorating cartridge fuses 
are claimed to be particularly suitable. They provide 
an overload time lag adequate for the most severe 
motor starting currents, overload protection in 
service, and a high breaking capacity and rapid opera- 
tion on short circuits. All the fuses are marked with 
the horse-power for which they are suitable, calcu- 
lated on the basis of the worst conditions likely to be 
encountered in service on a three-phase system. 








NEW MOTOR TORPEDO BOAT - 


On Monday, March 27th, trials took place off 
Tilbury of a new 65ft. motor torpedo boat with a 
designed speed of 41 knots, which has been con- 
structed at the Hampton yard of John I. Thorny- 
croft and Co., Ltd., for the Defence Department of 
the Philippine Islands. The boat is the second built 
for the Philippine authorities and is both larger and of 
higher power. The first boat has a length of 55ft. and 
is powered by twin-screw twelve-cylinder Thorny- 
croft marine engines designed to use petrol fuel, the 
total shaft horse-power developed being 1200. In the 
new craft the length has been increased to 65ft. and 
there are three 600 S.H.P. engines, which give a 
measured mile speed of 41 knots. The hull is of the 





“C.M.B.” planing type and the three engines are | req 


controlled from the wheel house. The two outer 
engines are non-reversible, but the centre engine is 
fitted with an oil-operated reverse gear. The arma- 
ment comprises two torpedo tubes on deck, arranged 
at either side of the casing, so that the projectiles 
point forward and are set at a small angle outwards 
from the centre of the ship. Provision is made for 
anti-aircraft machine guns, which are mounted both 
forward and aft, and depth-charge gear is carried. 
There is accommodation for both officers and crew. 
At the demonstration trials, which were made at 
Tilbury on Monday, the good manceuvring qualities 
of the boat were shown in the waters of the Thames, 
and we are informed that in a seaway manceuvring is 
equally satisfactory. 








Tue Late Mr. Grorce E. Ritey.—We learn with 
regret of the death, in his sixtieth year, on March 21st, of 
Mr. G. E. Riley, A.M.I.E.E., manager of the switchgear 
sales department of the British Thomson-Houston Com- 
pany, Ltd., Willesden. Mr. Riley received his technical 
training at the Crystal Palace School of Engineering, and 
subsequently spent a short period with Geo. Richards 
and Co., Ltd., machine tool manufacturers, of Broadheath, 
Manchester. He joined the B.T.H. Company at its head- 
quarters in Cannon Street, in 1899, and later spent about 
a year with the A.E.G. in Berlin, after which he returned 
to England and was associated with Crompton and Co., 
Chelmsford, for a few years. In January, 1906, he 
rejoined the B.T.H. Company at Rugby, and in 1909 was 
appointed to the contract department, being made manager 
of the switchgear section in 1917. He became manager of 
the switchgear sales department when the sales organisa- 
tion was transferred to the company’s Willesden works 
in 1926, a post which he held until his death. For almost 
twenty-five years he was associated with the British Elec- 
trical and Allied Manufacturers’ Association. His name 
will also be remembered in connection with the latest 
experiment in electrical co-operation—the Association of 
Short-Circuit Testing Authorities. 





H.M.S. Ark Royal* 
By Sir STANLEY V. GOODALL, K.C.B. 


THE construction of H.M.S. “ Ark Royal” was 
authorised in the 1934 programme. In that year 
Sir Arthur Johns, who was responsible for the design 
of the ship, read before this Institution a paper.on the 
general subject of “‘ Aircraft Carriers,”’ in which the 
development of the type is fully described. It has 
fallen to the author’s lot to write this sequel. 

Standard Displacement.—When ‘‘ Ark Royal ”’ was 
designed the aircraft carrier was limited by Treaty to 
a standard displacement of 27,000 tons. A number of 
preliminary designs were prepared covering a range 
from 12,000 to 24,000 tons. These demonstrated 
that a small ship, owing to its limited aircraft-carrying 
capacity, was relatively very costly, and that the 
major requirements could be generally satisfied on a 
standard displacement of 22,000 tons. Great Britain, 
in an endeavour to reduce the size and cost of war- 
ships, had advocated for some years a reduction from 
the 27,000 tons limit to this figure of 22,000 tons, 
which was accordingly approved for the new carrier. 
The present limit of 23,000 tons (London Naval 
Treaty, 1936) was adopted when it was too late to 
modify ““Ark Royal” In effect the design was 
subject to a displacement limitation. 

Principal Dimensions 


Length between ndiculars 685ft. 
Length of flight L see a 800ft. 
Length of water line at standard displace- 

ment .. . 721ft. 6in. 
Breadth on water line 94ft. 9in. 
Standard displacement =o 22,000 tons 
Mean draught in — condition 22ft. 10in. 
Freeboard at stand 59ft. llin. 





The “ Ark Royal” was illustrated in our issues of 
April 23rd, 1937, and January 6th, 1939. 

General Arrangement.—Fig. 1 shows the general 
arrangement of the ship. Attention is directed to the 
positions of the guns, the protection, the three-shaft 
arrangement of machinery, the above-water form, 
the island, and the two hangars. 

Gun Armament.—Aeroplanes are the main arma- 
ment of an aircraft carrier. It is not the business of a 
ship of this type to fight a gun duel with an opponent. 
She is more likely to be subjected to attack by aircraft 
or by light surface craft. For this reason the gun 
armament comprises sixteen 4-5in. guns capable of 
both high-angle and low-angle fire. They are mounted 
in pairs on sponsons high up to avoid spray inter- 
ference and give good arcs of fire. In addition, the 
ship carries four pom-poms, positions for six have been 
provided, twenty A.A. machine guns, and four 
saluting guns. 

Protection.—Aircraft being the most likely attackers, 
the vitals are protected by a heavy deck. The vertical 
protection is on a sufficient scale to prevent destruc- 
tion by lucky hits from enemy warships fast and 
fortunate enough to get within range. Under-water 
protection of an improved bulge type has been pro- 
vided over a considerable portion of the length ; 
beyond this closer water-tight subdivision is arranged. 

Form.—aAll ships are propelled through two media, 
air and water, but in no type is the above-water form 
so important as in an aircraft carrier. The flight deck 
must be long if good spaces are to be provided for 
flying off, landing on, and ranging aircraft. This 
implies a long ship, unless considerable overhang 
forward and aft is adopted; the power for the 
uired speed is then moderate until considerations 
such as the displacement limit, stability, and under- 
water protection necessitate increase in beam and 
draught with a consequent reduction in length. 
Eventually a comparatively short under-water length 
was accepted, with a long projection of the flight deck 
over the stern. Forward, the structure is carried 
right up to the flight deck, an arrangement shown 
desirable by experience with earlier British aircraft 
carriers. The position and design of the island were 
carefully considered, and model experiments were 
made to measure the handiness of the contemplated 
ship, since it is an important requirement that a 
carrier must be handy in a wind in spite of the large 
extent of upper works. Experience to date has shown 
that the resulting arrangements are satisfactory in 
this respect. With regard to air flow over the flight 
deck, it was found on trials that funnel smoke came 
down abaft the island and obscured the landing-on 
area; the funnel was raised 8ft. and this trouble 
disappeared. So far the flying men have found the 
flight deck good and a great advance on previous 
carriers. 

A requirement of special importance in an aircraft 
carrier is good manceuvrability accompanied by a 
moderate angle of heel when turning, so that unsecured 
aircraft may not take charge. This implies a short 
ship with ample stability. The latter is desirable at all 
times, but stability that is too ample is generally 
associated with quick rolling, a characteristic that 
would be particularly objectionable in an aircraft 
carrier. Rolling experiments with a model of the 
proposed ship and a model of the best existing carrier 
were made, and it was concluded that the new ship 
should be at least as satisfactory. This has been 
borne out by experience up to the present. When 
crossing the Bay of Biscay in a gale of force 9 the ship 
had an easy rolling motion with an angle of roll 
generally not exceeding 5 deg. from the vertical. 


* Institution of Naval Architects, March 29th. 








Structure.—The flight deck is the top member of the 
strength girder. The two wide tall hangars necessitate 
the structure above the lower hangar deck on the 
outboard sides of the hangar bulkheads being designed 
specially to transmit forces from the main structure 
below to the upper hangar deck and the flight deck, 
which are otherwise supported by deep transverse 
girders spanning the whole width of each hangar. 
Careful records were taken during construction and 
sea trials, which showed that the ship was very stiff 
and that the problem described had been satisfactorily 
solved. Owing to the large girder depth of the ship, 
the longitudinal stresses are not high. Indeed, it is 
the transverse strength that demands more than 
usual attention; there are more continuous trans- 
verse frames and jntercostal longitudinals than is 
usual warship practice. 

The large stern overhang and the fact that the 
rudder was immediately abaft the centre screw led 
to particular attention being given to this part of 
the structure. It was found on trials that in places 
the lighter plating aft vibrated appreciably, and some 
additional stiffening was necessary, which overcame 
this trouble. 

The asymmetrical moment due to the island on the 
starboard side was compensated for by increasing 
the beam on the port side above the water line and 
placing as much of the auxiliary machinery as possible 
to port. 

Main Propelling Machinery.— The three-shaft 
arrangement was accepted on several counts. It 
fitted in best with the usual constructor’s requirement 
of maximum power on minimum weight and space, 
while the more orthodox twin-screw installation would 
have involved an undesirably high power per shaft. 
The centre screw just in front of the rudder ensured 
good manceuvrability, a very important property for 
acarrier. The boiler lay-out finally adopted simplified 
the funnel uptake difficulties. 

The machinery, designed to develop 102,000 S.H.P., 
consists of Parsons marine turbines driving three 
propeller shafts at 230 r.p.m. through single-reduction 
gearing. Each main unit consists of an impulse 
reaction type H.P. turbine and a double-flow reaction 
L.P. turbine, arranged with an underslung condenser. 
An astern turbine consisting of an impulse wheel is 
incorporated in the exhaust casing of the L.P. 
turbines. 

The special requirements of this ship involved 
machinery problems not normally encountered in 
warships. For example, it was necessary to fit an 
extension tube round the centre tail shaft in order to 
bring the stern tube gland farther forward so as to 
provide space for access and removal of bushes. 
Further, in the case of the main engine lubricating 
oil drain tanks, which were incorporated in the main 
gearcases, the usual troughs could not be accommo- 
dated, and the lubricating oil suction arrangements 
required very careful consideration to ensure satis- 
factory operation when the ship pitched and rolled. 
Another essential is rapid manceuvrability, since, 
when aircraft are being operated, sudden changes of 
speed are frequent. 

Steam is supplied by six boilers, of the Admiralty - 
Yarrow small-tube type, fitted with superheaters and 
air preheaters. The limited height between the top 
of the boilers and the deck of the lower hangar 
necessitated horizontal uptakes to the base of the 
funnel, the horizontal sections being suspended from 
the deck above by a system of sliding and fixed 
supports. The funnel itself was specially designed 
and stiffened to avoid the necessity for funnel guys, 
which would have interfered with the space essential 
for flying operations. 

On trials a power of 103,000 S.H.P. was developed 
and the ship attained a speed of 31} knots. 

Steering Gear and Hydraulic Machinery.—The 
rudder is operated through a crosshead by four 
hydraulic cylinders, with single-acting rams arranged 
in opposed pairs. The power supply to the cylinders 
is from two motor-driven variable-speed pumps. In 
addition, a steam turbo-driven pump is fitted in one 
of the engine-rooms, connected by hunting gear with 
the rudder crosshead cylinders. This unit can take 
over control of the rudder in any position of helm 
immediately, should one or both of the electrical units 
fail. Each one of the three pumps is capable of 
operating the rudder at the requisite speed under all 
conditions of 

Three large sets ‘of turbo-driven centrifugal 
hydraulic pumps are fitted for operating the aircraft 
lifts, catapults, wireless masts, telescopic steaming 
mast, aircraft signalling shutters, and windscreens. 
A small electric maintenance pump operates in con- 
junction with each main pump to relieve the main 
pump of duty for the purpose of making up leakage. 
In addition, two small electric auxiliary pumps are 
provided for use when the capacity of the main pumps 
is not required. 

Oil Fuel, Aviation Spirit, and Aircraft Lubricating 
Oil Systems.—-The oil fuel capacity is sufficient to 
ensure an appreciably greater endurance than that of 
previous British aircraft carriers. Aviation spirit 
is carried in large tanks independent of the ship’s 
structure, and is discharged to the aircraft by admit- 
ting low-pressure air to the tanks. Lubricating oil 
for aircraft is stowed similarly, and is fed to the 
machines by means of electrically driven pumps. 

Electrical Installation.—‘* Ark Royal” affords a 
particular example of the steadily increasing use of 
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electricity in warships. Pumps, capstan gear, cranes, 
winches, gun mountings, steering gear, some engine- 
room auxiliaries, bread baking, depend upon electric 
power, as well as fans, all lighting, communications, 
and some heating. Approximately 240 miles of 
cable, single and multi-core, and 620 motors are 
installed in the ship. 

Six turbo-driven generators are fitted which gene- 
rate current at 220 volts and feed into a ring inain 
run port and starboard on the main deck. Each 
dynamo feeds into’a section of the ring main at, as 
near as possible, the centre of the load on that section. 
The control of the whole of the electrical equipment 
of the ship, with a few exceptions, is centred in the 
main control switchboard. From this board the 
voltage of dynamos can be controlled, and the supply 
services are operated. In order that damage to 
unimportant services should not affect those required 
in action, all services are divided into two groups, 
important and unimportant, so that the latter can be 
switched off under action conditions. 

The ship is lighted throughout electrically by 40 or 
60-watt units. In compartments, such as hangars 
and engine and boiler rooms, where height permits, 
the main illumination is obtained from lamps of from 
100 to 500 watts. Magazines are lighted by special 
safety fittings. Other dangerous compartments, ¢.g., 
petrol compartments and dope rooms, are lighted 
externally by lamps in light boxes. All important 
compartments are lighted from two services, a number 
of lights being connected to one service and the 








ready on the deck for flight. When not in use these 
screens can be hinged down flush with the deck. 
Round the deck edge safety nets are fitted for the use 
of deck personnel during flying operations ; also fire 
extinguishers of the continuous foam type. At the 
after end of the flight deck eight arresting wires are 
fitted. The successful development of this gear after 
several years of investigation and experiment in 
British carriers has had a marked effect on the use of 
carriers. The wires are proud of the deck and the 
landing aeroplane lowers a hook which engages one 
or other of these wires, which should render in such a 
way that whatever the angle at the bight of the wire 
the maximum deceleration does not greatly exceed 
gravity. Allowing for the extension of whatever 
wire is engaged, no aircraft should over-run the after 
400ft. of the flight deck. When tested, twenty-seven 
machines landed in one winter afternoon without 
incident and in all cases the landings were quite 
smooth. 

The upper hangar is 568ft. long, the lower 452ft.; 
both have a clear width of 60ft. and a clear height of 
16ft. The lower hangar deck is shown in Fig. 3. 

Aircraft are transported with wings folded, to and 
from the flight deck, by means of three double- 
platform lifts. Each lift is operated by six hydraulic 
moving cylinders and fixed rams connected by chains, 
led over pulleys, to the lift structure. The design is 
such that absolute equality of travel of the six points 
of suspension is maintained. To ensure quick delivery 
of aircraft the lifts are fast and have a double plat- 
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In addition to the usual workshops of a large war- 
ship, an aircraft metal workers’ shop, aircraft engine 
stripping shop, and parachute shop are provided. 

The large electrically operated cranes shown in 
Fig. 1 can hoist aircraft on to the flight deck and deal 
with the heavier boats, which are stowed on the upper 
hangar deck. When not in use the cranes are housed 
so as not to project above the flight deck. The 
smaller boats are handled by means of overhead 
runways and are hoisted by electric winches. In all, 
nineteen boats are carried. 

The total complement of 1575 includes 147 officers. 
** Ark Royal ’”’ has the distinction of possessing the 
largest wardroom in the fleet. To provide satis- 
factory accommodation in a carrier is a difficult 
problem owing to the demands on cubic capacity of 
the aircraft and their attendant requirements. The 
present verdict is that the arrangements are excellent. 
A church fitted in oak, reading rooms for petty officers 
and men, recreation room with writing tables, com- 
bined library lecture room and school, soda fountain, 
canteen, bookstall, and a cinema are provided. Hot 
and cold running water is fitted to each cabin, and 
cooled drinking water is supplied to various mess 
spaces. 

In addition to the usual sick bay, operating theatre, 
and dispensary, a dental surgery has been provided 
with the most modern equipment. 

Construction.—The order for the hull and machinery 
was placed with Cammell Laird and Co., Ltd., 
Birkenhead, on April 17th, 1935. The keel was laid 


MAGAZINES. AND PETROL TANKS 


200 100 
x r 



















45° TWIN MOUNTINGS 














ARRES 








ING WIRES 





_.. MACHINE GUNS 
oes 





pS 


£2236 
Ct kms 












C.L. OF ACCELERATOR TRACKS 


































44 
MACHINE GUNS 





4 S° TWIN MOUNTINGS 


ont 


i Hy Rh) 
x; 
yf WINDSCREEN } / 











La i Bex 
45° TWIN MOUNTINGS 















eee Bay = il GRSEPLACES STE- a ae) 


-€) Meceonneanon LOWER HANGAR i LOWER HANGAR E sii — un 
: nuncaart rt jE 
ne ; sl Bae pe i 


MESSING SPACES 














= N 
Ey AIRCRAFT UFT | 
=\— emnarengen wo 
































“Tre Excimer” 


=| 


VEGETABLE STORE ETC. | e~ “eae 





Swain Sc 





? u 
ANTE-ROOM cee | wotesnors | 
> ar 


FiGs. 1, 2 AND 3—Profile, Flight Deck and Lower Hangar Deck of H.M.S. ‘‘ Ark Royal” 


remainder to the other. The services are taken from 
circuits connected to opposite sides of the ring main. 
The two circuits supply alternate lamps, so that in 
the event of a fault occurring on one circuit the 
particular compartment would have a general, but 
reduced, illumination. The total number of lamps 
fitted for lighting purposes only, excluding pilot 
lamps, instrument lighting, &c., approximates to 3500. 

A comprehensive “* low-power ” electrical installa- 
tion is provided for communication between various 
parts of the vessel by telephone and by indicating 
and controlling instruments. The latter include 
special instruments for passing orders between posi- 
tions in the ship associated with the control of air- 
craft when flying on and off, as well as for giving 
information as to the speed and direction of wind to 
the bridge and to the meteorological office. This 
installation is supplied with D.C. or A.C. at low 
voltage by motor generators and motor alternators, 
with associated control gear and distribution switch 
and fuse boards. Alternative 220-volt supplies are 
provided to the machines, and low-power batteries 
are fitted where required so that supplies to essential 
services may be maintained in the event of damage in 
action. 

Aircraft Arrangements.—The flight deck is shown 
in Fig. 2. The fore and after ends are rounded down 
to.improve the general air flow over the deck. Two 
catapults, operated hydro-pneumatically, are fitted 
at the extreme forward end. By using these, aircraft 
can be launched with the ship at rest; moreover, 
considerable space is left in the foremost 400ft. for 
other aeroplanes to be ranged up. Transverse and 
longitudinal windscreens, hydraulically operated, are 
fitted forward to afford some protection to aircraft 





form. Each time a machine is taken out of the upper 
hangar and delivered to the flight deck, another can 
be fed into the upper from the lower hangar; thus 
all aircraft may be considered for transport purposes 
as virtually stowed in the upper hangar. 

The stowage of aircraft in the hangars was a 
problem involving lengthy and almost acrimonious 
discussion. The shipbuilder wants to know early, as 
much work is involved. The aircraft specialists want 
to defer a decision to the last moment, to be sure that 
the ship will accommodate in a practical manner the 
maximum number of aeroplanes, not only of to-day, 
but of the possible future. The latter consideration 
is important, and on this score, although the ship was 
designed to carry seventy-two, it was eventually 
decided to arrange for sixty. 

The hangars being danger dreas, are divided into 
sections by steel fireproof curtains of the roller blind 
type, operated electrically. Sprinklers are fitted ; 
each of the four sprinkler pumps has a capacity of 
150 tons per hour. Fire extinguishers are also pro- 
vided. For ventilation, inductor exhausts are 
arranged to discharge air from the lower parts ; 
natural supplies are at the top; all fans are outside. 
In the sides of the hangars a number of escape lobbies 
fitted as airlocks are provided ; from these lobbies the 
fire curtains, spray, and ventilation systems can be 
worked. 

General Arrangements—A number of pumps of 
large capacity are installed to deal with leakage, heel, 
and trim caused by damage. 

The wireless aerials are supported by hinged masts 
at the edge of the flight deck. The masts on either 
side move together automatically. They are raised 
and lowered by hydraulic power. 





on September 16th, 1935. The ship was launched on 
April 13th, 1937, by Lady Maud Hoare, who was 
accompanied by Sir Samuel Hoare, G.C.S.I., G.B.E., 
&c., then First Lord of the Admiralty. A satisfactory 
acceptance trial was completed, and the vessel was 
handed over to the Royal Navy on November 16th, 
1938. On the following day the firm received their 
Lordships’ congratulations. 

When launched, the steel work was in an advanced 
state ; the shafting, centre propeller, boilers, auxiliary 
machinery, but practically no equipment, were on 
board. The launching weight (sliding total) was 
14,890 tons. The pressure per square foot on the 
ways was 1-79 tons and the maximum reaction at the 
after end of the ways was 3-14 tons per square foot. 
The fore end of the launching cradle can be seen in 
Fig. 4. The internal structure was suitably stiffened 
to withstand the launching forces, and no part of the 
ship showed any signs of distress; the maximum 
breakage in a length of 652ft. was l4in. hog. 

The ship was designed for the extensive adoption 
of welding, the estimated approximate saving in 
weight as compared with riveting being 500 tons. 
About 65 per cent. of the structure was welded, 
including transverse and longitudinal bulkheads, 
decks (except deep beams under the flight and upper 
hangar decks), the shell plating and framing above the 
lower hangar deck, and the whole of the first 100ft. 
from forward. The welded work required a gross 
weight of about 260 tons of electrodes. About 150 
welders were employed on the ship and a further fifty 
on the ground. The firm formed a welding school and 
made numerous experimental specimens representing 
typical parts before commencing general production. 
This initial work proved well worth while in indicating 
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what precautions were necessary to minimise shrink- 
age and distortion troubles. For stiffeners and 
beams tee bars were largely used; to avoid the 
furnace work entailed in splitting and turning the 
ends of such stiffeners, the stems were flame-cut, 
bent cold to a suitable radius, and a triangular plate 
was lap-welded in the gap. 

A particularly interesting feature was the welding 
of the upper hangar deck, which was eventually 
plated transversely with an edge butt at every deep 
girder 8ft. or 12ft. apart. 

The forward end was constructed by making the 
first welds at about the neutral axis of the structure, 
working upwards and downwards on both sides of the 
vessel in unison. The satisfactory nature of the result 
ean be seen in Fig. 4. 

The water test work was greatly reduced through 














Fic. 4 Ready for Launching, the Fore Part Showing 
the Welded Work 


the extensive application of welding ; smithed collars 
are conspicuous by their absence, and the welded 
connections that replaced them proved thoroughly 
water-tight. 

Conclusion.—** Ark Royal ”’ affords a good example 
of co-ordinated defence. Throughout the whole 
period of design and construction Air Ministry 
officers, especially those under the Director of Tech- 
nical Development, were mest helpful; whenever 
consulted they gave readily ail assistance in their 
power. The work of the Jot Technical Committee 
on Aviation Arrangements in H.M. Ships is described 
by Sir Arthur Johns in his 1934 paper. I wish to add 
to his tribute my appreciation ; through this Com- 
mittee many problems were solved with a minimum 
of official correspondence ; further, the resulting 
personal touch was of the utmost value in establishing 
common points of view. 








Intercrystalline Cracking in Boiler 
Plates*. 
By C. H. DESCH, D.Sc., F.R.S. 


THE type of failure in boilers which is characterised 
by the appearance of intercrystalline cracks in the 
steel has been the subject of many recent investiga- 
tions. It usually takes the form of cracks around 
rivet holes, especially in butt straps, and often 
extends along a joint through a number of rivets. 
As its presence has been associated with the use of 
alkalies in the treatment of feedwater, it has received 
the name of “ caustic cracking.” The term “‘ caustic 
embrittlement ”’ is incorrect, as the steel between the 
cracks is not necessarily brittle. Cracking which occurs 
in certain chemical plant presents such a close resem- 
blance to the cracking of boilers as to suggest a similar 
origin. Typical examples are the cracking of tanks 
for the concentration of caustic solutions under 
atmospheric pressure, and the cracking of evaporat- 
ing and drying vessels containing solutions of nitrates. 
In all these instances the cracks follow, at least in a 
large part of their course, the boundaries between the 
crystal grains of the steel. In this they differ from 
fatigue cracks, which take by preference a path 
through the crystal grains, and from grooving caused 
by acid corrosion, which takes an irregular path, 
independent of boundaries. 

This type of failure was reported in the United 
States as far back as 1895, being limited to certain 
regions which were afterwards identified as having 
supplies of alkaline water. In 1912 boilers in use at 
the University of Illinois were found to have cracked, 
and an inquiry was instituted. The water of Urbana, 
where the University is situated, contained 60-70 
parts per million of sodium carbonate, sulphates 
being practically absent. As the water contained 
calcium salts, it was clear that the salts must be present 
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as bicarbonates, and inquiry showed that numerous 
other boiler failures of which news had been received 
had been fed with water of this unusual type. Such 
@ supply does not cause scaling, as carbon dioxide 
is lost during heating, and the sodium carbonate 
which remains precipitates calcium carbonate in a 
flocculent form, so that the water is described as 
“‘ self-purging.”” A first report was issued in 1917. 
The University boilers had been in use for twelve to 
fifteen years without trouble, but the working had 
been intermittent. On changing to continuous work- 
ing and increasing the pressure from 100 lb. to 140 Ib. 
per square inch, cracking was found. Later reports 
were issued in 1926 and 1930, and some general con- 
clusions were reached. In the first place, the cracks 
were clearly distinguished from those due to fatigue 
and those due to acid corrosion, the intercrystalline 
character of the cracks in alkaline water being very 
evident under the microscope. Direct experiments 
in the laboratory showed that sodium hydroxide 
would act on iron, charging it at the same time. with 
hydrogen, so that a relation to the well-known 
“pickling brittleness”? was suggested. The effects 
of hydrogen on iron had been shown as far back as 
1875. Appreciable damage to steel by sodium 
hydroxide was, however, only found when the con- 
centration of the alkali became high, especially when 
it was 30 per cent. or more, a figure far in excess of 
anything possible in the interior of a boiler. An 
ingenious explanation was put forward by Parr and 
Straub to account for this. The usual site of the 
cracks is where butt straps are attached to the shell 
by rivets. It was supposed that slight leakage could 
occur between the plates and the strap, and also 
around the rivets, and that owing to evaporation of 
water at the surface a high concentration of dissolved 
salts, in this case largely alkali, could occur. Labo- 
ratory experiments showed that such concentrations 
could actually be produced by evaporation in capillary 
spaces. (Subsequent experiments which were claimed 
to disprove this possibility really failed to reproduce 
the conditions. The fact must be regarded as estab- 
lished, and when a cracked boiler is dismantled, 
strongly alkaline incrustations can usually be found 
between the plates and around the rivets.) By main- 
taining a tensile stress on the specimen during its 
immersion in the concentrated solution of sodium 
hydroxide in a pressure vessel, intercrystalline cracks 
could be produced in the laboratory, provided that 
the stress exceeded the yield point of the steel. 
There was no general corrosion, but a shiny coating 
of black magnetic iron oxide was always produced. 
Sulphates checked the attack, as did, to some extent, 
sodium dichromate, which formed a dense layer of 
brown ferric oxide. Cold-worked metal required a 
higher stress to cause failure than annealed steel, and 
variations of composition within the usual range were 
without effect. Even alloy steels proved to be sus- 
ceptible, until the range of stainless steel was reached. 

These experiments were the starting point of many 
other investigations. The work of the National 
Physical Laboratory is dealt with separately later. 
In Germany attention was directed to the subject 
by a disastrous explosion in 1920 which led to the 
formation of the Vereinigung der Grosskesselbesitzer. 
The quality of the steel was first held to be responsible, 
but on replacing by plates of known good quality 
cracking again occurred. The tendency of much of 
the German work, which for some time ignored the 
work of Parr and Straub, was to lay stress on processes 
of ageing in the steel when kept at temperatures of 
200 deg. or upwards. The Izett non-ageing steel 
was therefore expected to be immune, but when 
tested under the American conditions it failed in the 
same way as ordinary mild steel. 

Failures of this kind naturally come under the 
notice of boiler inspectors, and several reports on 
the subject were made by Stromeyer. In one series 
of experiments he trepanned rings out of boiler plate, 
and made them slightly taper, so that one could 
enclose another with a driving fit, the outer ring 
then being in tension and the inner in compression. 
These were then heated for three months in sodium 
hydroxide solution, of much lower concentration 
than that described above, and at atmospheric pres- 
sure. On sawing specimens from the rings and 
attempting to bend them, strips from the rings in 
tension were found to be highly brittle, and retained 
this brittleness years later, while those from the 
inner rings or from unstressed steel exposed to the 
same solution could be bent double. This result 
pointed to the importance of tensile stress in produc- 
ing brittleness, although it was not shown that this 
was identical with caustic cracking. 

That stress played an important part in the pheno- 
menon was clear from observations on boilers. Bad 
workmanship, represented by bad alignment of rivet 
holes, so that force had to be used to bring them 
opposite to one another, or by lack of parallelism 
between the edges of the plates, necessitating heavy 
caulking, as well as excessive riveting pressure, have 
been found to increase the probability of cracking, 
although there is no evidence that they will cause 
failure in the absence of the chemical conditions. Of 
course, cracking may be produced by mechanically 
defective joints in the absence of alkali, but the cracks 
are then of a different type. Examples are given in 
the work of Pfleiderer. 

In recent years a number of serious failures in power 
stations has been reported, in some instances resulting 





in disastrous explosions. In all these cases the water 
had received alkaline treatment. The likelihood of 
failure increases with the working pressure and with 
the age of the boiler. Most of the failures have 
occurred in power stations, but marine boilers have 
also been known to suffer from this cause although 
not frequently. The power station accidents have 
often been very serious, because when one out of a 
number of boilers is found to have cracked, an inspec- 
tion of its neighbours usually reveals that they are 
also cracked, although the damage has not become 
obvious, and renewal of the whole set becomes 
necessary. 

Reference has been made to the similarity of caustic 
cracking in high-pressure boilers to the cracking 
which is known to occur in chemical plant under 
atmospheric pressure when either caustic soda or 
solutions of nitrates are being evaporated. In these 
instances cracking may be very rapid. It occurs 
mainly at riveted joints, and, as in boilers, takes the 
form of intercrystalline cracks, commonly starting 
from the rivet holes and involving the rivets them- 
selves. The temperature is not high, as it cannot 
exceed the boiling point of the solution, unless it be 
assumed that cracking actually begins in a joint where 
local overheating is possible. 

There are many other forms of intercrystalline 
cracking which are familiar to the metallurgist and 
the engineer, including the season cracking of cold- 
worked brass and other copper alloys and the attack 
on stainless steels and on some of the light alloys of 
aluminium, under certain conditions of heat treat- 
ment, especially after welding. The resemblance is 
in the form of the cracks, and it must not be assumed 
that the mechanism of failure is the same in all cases, 
but it is reasonable to suppose that a full understand- 
ing of the nature of the boundary between the crystal 
grains in a metal and the special susceptibility of that 
boundary to attack by certain reagents, as compared 
with the body of the crystals, would explain all these 
types of failure. It is important to notice that 
chemical attack causing intercrystalline cracking is 
highly specific, occurring only when certain reagents 
act on certain metals, Thus brasses, when in a sus- 
ceptible condition, crack when exposed to mercury 
salts or to ammonia, but are evenly corroded by acids 
and other reagents, which show no preference for the 
crystal boundaries. 

In 1921 a discussion took place before the Faraday 
Society, in which many instances of intercrystalline 
failure were described, although the idea of the caustic 
cracking of steels had not then become familiar. 
Striking examples of the cracking of chemical plant 
were given, both of caustic and of nitrate pans, the 
failure being shown to be associated with excessive 
strain in the riveted joints, and the conditions were 
reproduced in the laboratory. Pans which had been 
used for long periods for the evaporation of sodium 
chloride solutions, and had only shown general rust- 
ing, cracked in a few days or even hours when used 
for solutions of nitrates. 

The author met with a striking instance of cracking 
caused by nitrates in 1917. In this case there was no 
liquid present in quantity, but the steel shells were 
used for drying moist crystals of ammonium nitrate, 
being surrounded by a steam jacket containing steam 
at only 30 lb. per square inch pressure, so that there 
was no excessively high temperature. The cracks 
started from rivet holes, but usually ran transversely 
across the shell plates, taking a markedly inter- 
crystalline path, deflected here and there by non- 
metallic inclusions, which were exceptionally numer- 
ous in this steel, which was of poor quality. The life 
of the vessels had been very short. They had been 
repeatedly cooled by the introduction of fresh charges 
of moist salt, the temperature then rising gradually, 
but any stresses so produced must have been low in 
comparison with the yield point, and the rapid failure 
may have been connected with the high proportion 
of inclusions, which probably opened up during the 
‘* breathing ” of the vessels. The case is mentioned 
as illustrating the rapid action of ammonium nitrate 
on the intererystalline boundaries in steel at a 
moderate temperature. 

The work of the National Physical Laboratory on 
this subject dates from 1917, and Rosenhain and 
Hanson gave an account of several instances of inter- 
crystalline cracking in boilers, associating the effect 
with corrosion of an undetermined type, combined 
with the action of stress on the amorphous cement 
existing between the crystal grains. In the same paper 
the cracking of a steel tube which had been in use in 
a bath of fused nitrates at 300 deg. Cent., without 
applied stress, was described, and the similarity 
between the two cases was indicated. Experiments 
were undertaken at a later date with the object of 
examining, one by one, the factors which might con- 
ceivably bring about intercrystalline cracking. The 
possibility had been considered that an amorphous 
layer between the crystals, if present, might flow 
under prolonged stress, so producing intercrystalline 
rupture as an effect of stress and time alone. With 
the object of settling this point, test pieces of mild 
steel were loaded to one-third, one-half, and two-thirds 
of their normal breaking load, in an oven kept at 
300.deg. Cent., in an atmosphere of dry air. After 
five years of exposure none of the specimens had 
developed cracks, and only the most heavily loaded 
showed any appreciable extension. There was ‘some 
permanent hardening, and it seemed possible that a 
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different result might be obtained if there were local 
concentrations of stress. Another series of specimens, 
some with lateral notches and others with drilled 
holes, was exposed in the same way. The results 
were again completely negative, none of the specimens 
cracking, and it followed that in the absence of 
chemical attack intererystalline failure would not 
occur at 300 deg. Cent. as the result of stress alone. 

As boilers in use are subject to “‘ breathing,’ and 
during intermittent working bending stresses are 
imposed and removed from time to time, experi- 
ments were also put in hand to ascertain whether 
repeated bending in water or in various solutions 
could bring about cracking. Bars of boiler plate steel 
were tested in air, water, salt solution, and sodium 
hydroxide solution, being bent beyond the elastic 
limit at regular intervals and the number of bends 
needed to break the bar noted. The intervals 
between successive bends were varied in an attempt 
to simulate conditions in a boiler, but at atmospheric 
temperature, and although the life of the specimens 
was found to be shorter than when tested similarly 
in air, in no case was there any sign of intercrystalline 
cracking. On repeating the experiments in air up 
to 200 deg. Cent. and in the liquid baths at 100 deg. 
Cent., the number of bends which the steel would 
withstand was further reduced, but no numerical 
difference was found in the several solutions, although 
the type of chemical attack in sodium hydroxide was 
clearly different from that in water. Again there was 
no indication of intercrystalline cracking. 

In view of these negative results, it was decided to 
carry out tests on specimens under stress at 250 deg. 
Cent. or more, and a cylindrical pressure vessel, of 
about .12 litres capacity, was constructed for the 
experiments. The heavy steel vessel, with cover held 
down by bolts, was heated electrically by means of a 
detachable hot plate. The internal temperature was 
shown by a mercury-in-steel dial thermometer, fitted 
with electrical contacts arranged to give automatic 
control. Safety devices were provided to guard 
against any rise of either pressure or temperature. 
Simultaneous tests could be made on two completely 
immersed specimens, loaded in tension by means 
of suitable weights and levers, the whole being con- 
tained within the vessel. Insulated leads passing 
through the cover made connections with devices for 
determining the level of the liquid in the cylinder, and 
for indicating when a specimen either broke or 
elongated beyond a certain limit. Using specimens 
of boiler steel in a concentrated solution of sodium 
hydroxide, the pressure being maintained at about 
300 Ib. per square inch, it was found that stresses 
exceeding the yield point (as determined at atmo- 
spheric temperature) usually brought about fracture 
in a few hours, but no typical caustic cracks could 
be seen. Specimens stressed slightly below the yield 
point withstood a run of fifteen days without rupture. 
In a further series of experiments in the same appa- 
ratus, one specimen was loaded continuously while a 
second similar one was unloaded for a few minutes 
every day in order to simulate more nearly the con- 
ditions in a boiler. Both specimens were unbroken 
after sixty-five days. Notched specimens failed at 
lower stresses than those with parallel sides, and 
cracks were found close to the notches, not, however, 
of a definitely intererystalline character. Cold-rolled 
material resisted better than that which had been 
annealed. Perforated strips were also tested, and it 
was observed that where the stress was high, in the 
neighbourhood of the holes, non-metallic inclusions 
were much enlarged by chemical action. Many 
cracks were produced in these experiments, and much 
information was gained as to the character of the 
corrosion by hot caustic solutions, but the typical 
cracks seen in boilers which had failed were not 
reproduced. 

Although it was clear that the cracks were not due 
to fatigue in the ordinary sense, yet the possibility 
remained that they might arise through “ corrosion 
fatigue,’ which is much more than a merely additive 
effect of corrosion and fatigue. With this idea in 
view, a machine was constructed in the engineering 
department, in which strips of boiler plate, 28in. 
long, 3in. wide, and ljin. thick, could be subjected 
to repeated bending while immersed in a caustic 
solution. The machine had three similar units, so 
that three specimens could be subjected to test at 
once. Many tests were made on both plain and 
riveted specimens, carried to fracture ; but the effects 
proved to be quite different from those seen in caustic 
cracking of boilers so that corrosion fatigue could be 
ruled out as the cause of intercrystalline cracking. 
At the same time, the observations proved to be of 
great interest in themselves, as this type of failure is 
actually met with in practice. 

In consequence of these successive series of experi- 
ments, it became obvious that greater knowledge of 
the mechanism of attack by concentrated solutions 
of caustic alkali was needed, and it seemed advisable 
to use small specimens, which could be examined 
after heating for comparatively short times in pres- 
sure vessels, attention being given to the appearance 
under the microscope of any cracks so produced. 
The preliminary results indicated that this method 
was likely to prove more fruitful and at the present 
time observations are being made which promise to 
throw more light than was before available on the 
mechanism of the process. It is hoped that these 
results will shortly be published. 





The work in America has been continued by the 
co-operation of the Joint Research Committee on 
Boiler Feed Water Studies and the U.S. Bureau of 
Mines, special attention being given to the chemical 
side of the problem. A report in 1936 gave the 
surprising result that at 250 deg. Cent. solutions of 
sodium hydroxide, even up to 50 grammes in 100 c.c., 
had no more effect on steel of boiler plate quality 
maintained under high stress than water alone under 
the same conditions. The cracking obtained in the 
earlier experiments was attributed to the use of 
commercial sodium hydroxide, containing impurities 
and the substance claimed to be responsible was 
sodium silicate, in quantities of the order of 0-2 per 
cent. When this addition was made to the sodium 
hydroxide, failure was produced under a stress less 
than one-third of that which was required in the pure 
solution. The specimens which failed showed a large 
number of fine intercrystalline cracks near to the 
fracture. 

This result has not been confirmed by work at the 
National Physical Laboratory, where the purest 
obtainable sodium hydroxide has been found to be 
quite active in producing failure under the given con- 
ditions. Moreover failures in practice have occurred 
in recent years, although the sodium carbonate, 
which is the usual addition, manufactured and sold 
in this country contains only negligible traces of 
silicate. 

In a further paper it was shown that when a high 
concentration of stress such as that due to a groove 
is present, cracking occurs in sodium hydroxide solu- 
tion which is free from silicate, and that under these 
conditions the type of failure recalls that produced 
by electrolytic charging with hydrogen, as in the 
well-known “pickling brittleness,” while - when 
silicate was present the effects were less similar. 

It has long been known, and has been confirmed 
by many laboratory tests, that sodium sulphate, if 
present in sufficient quantity in a boiler water, serves 
as a protective agent against the damaging action of 
sodium hydroxide, and modern boiler practice pre- 
scribes the maintenance of a ratio of sulphate to 
hydroxide or carbonate (these two being taken as 
equivalent) of a certain figure, which increases as the 
working pressure becomes higher. Phosphates have 
also been recommended, but bad results have some- 
times followed on their use. In this report, other 
salts were also found to retard attack, those which 
are strong oxidising agents, such as chromates and 
permanganates, having the greatest effect. On the 
other hand, when specimens of steel were tested under 
stress at temperatures near to 100 deg. Cent.—that is, 
in the absence of external pressure—these oxidising 
agents actually behaved as accelerators instead of 
as inhibitors. Several other compounds behaved in 
the same way. 

The contradictory nature of the results obtained 
by different investigators is very striking, and shows 
that several factors are involved, which are difficult 
to keep constant while a single factor is being studied. 
A few general conclusions may be drawn. 

Sodium sulphate has a slight effect in rendering 
iron or steel passive, and in this respect resembles 
a chromate or a permanganate, but its action in 
checking cracking may be largely mechanical, in that 
owing to its low solubility it chokes the capillaries in 
which the sodium hydroxide would otherwise become 
concentrated. There is no doubt about its beneficial 
action, this having been tested in practice on a large 
scale. The salts which accompany the hydroxide 
may, however, influence the process indirectly also. 
In the course of the reaction a black deposit of iron 
oxide, mainly Fe,0,, is produced, and this may be 
either adherent, forming a protective film, or loose. 
The texture is altered by the presence of salts, but 
their effect depends on temperature and concentra- 
tion, and is not easy to predict. It is interesting to 
note that many of the substances which are used to 
preserve boilers, consisting of various organic com- 
pounds of the nature of tannins, have a solvent 
action on iron oxide, and therefore are particularly 
active in changing its texture. The view put forward 
by Schroeder and his colleagues, however, that 
cracking occurs in a solution which reacts with iron 
or steel in such a way as to form a protective film 
over the surface of the grains, but to leave the grain 
boundaries unprotected, is purely hypothetical. It 
is difficult to picture any mechanism for such a 
selective action. That hydrogen penetrates into the 
steel is certain, but the means by which it causes 
disruption between the crystal grains is unknown. 
It is in this direction that research is proceeding 
at present. 

To sum up :— 

(1) Intererystalline cracking in steam boilers is 
always associated with a high alkalinity of the water. 
Where this is unavoidable, owing either to the origin- 
ally alkaline character of the water supply or to the 
softening process which has been applied to a naturally 
hard water, the method of protection which has proved 
its value in practice is the maintenance of a ratio of 
sulphate to alkali above a certain value, depending 
on the working pressure. 

(2) The steel must be in a condition of stress, either 
through an external constraint, as in a riveted joint 
which has been forcibly bent or by internal stress, 
as in a rivet or in a plate which has been subjected 
to a high riveting pressure. 

(3) There must be opportunities for the concen- 





tration of the solution in capillary spaces. This is 
the case at riveted joints. A seamless drum presents 
no such cavities, and caustic cracking has not been 
observed in such drums. 

(4) A high temperature must be reached. This, 
however, depends on the composition of the solution. 
Cracking may occur at or near 100 deg. Cent., or it 
may need a much higher temperature. In this con- 
nection it should be pointed out that temperatures 
much in excess of the working temperature of the 
boiler may be reached in a riveted butt strap joint 
exposed to the flame. 

(5) The cracks are not to be attributed to corrosion 
fatigue, as has sometimes been maintained. Corro- 
sion fatigue may produce cracks, but they pass in the 
main through the crystals and not around them. The 
two kinds of defect may be distinguished as a rule by 
simple inspection, but a microscopical examination is 
quite decisive. 

(6) Both hydrogen and the deposit of iron oxide 
which is formed by the reaction play a part in the 
process, but the mechanism remains to be elucidated. 








Producer Gas Propulsion for Road 
Transport* 
By H. L. PIRIE, M. I. Mech. E.+ 


THE coal industry of Great Britain is naturally 
intensely interested in the possibilities of the develop- 
ment of a new market for its products as fuel for 
road transport vehicles. It has therefore appointed a 
special committee, consisting of representatives of 
the Mining Association of Great Britain, the Coal 
Utilisation Council, and the British Coal Utilisation 
Research Association, to investigate the problems 
connected with the use for this purpose of producer 
gas (generated from coal or a solid derivative thereof). 

Until that committee has completed its work it 
would obviously be improper to express any opinions 
on questions that are still under discussion. “The 
part of this paper dealing with developments in 
Great Britain will, therefore, be confined to a state- 
ment of the existing position. It may, however, be 
permissible to express the hope that firms of repute, 
who have experience in the manufacture and opera-- 
tion of road vehicles, will co-operate in this work, 
or will themselves investigate the problems’ con- 
nected with producer gas propulsion and publish 
their considered conclusions. : 

Producer Gas Compared with Liquid Fuel.—(i) 
Imported Diesel oil or petrol for transport purposes 
bears a duty of 9d. per gallon, or approximately £9 
per ton. The producer gas vehicle operates on a 
home-produced, tax-free fuel, and, as 15 lb. of 
anthracite may be regarded as being equivalent to 
1 gallon of petrol, it would appear that fuel costs 
(which are, of course, only one item in total operating 
costs) should be substantially lower with ‘ coal” 
than with petrol. 

Both petrol and producer gas engines have a 
thermal efficiency of roughly 23 to 25 per cent. The 
efficiency of the Diesel engine is about 10 per cent. 
higher; but in spite of this the fuel costs of the 
producer engine are probably lower, even though the 
comparative calorific values of coal and oil are, 
say, 14,500 and 19,000 B.Th.U. per pound. Possibly, 
as developments proceed, more attention will have to 
be paid to the preparation, packing, and distribution 
of coal for transport purposes. This may increase 
its price ; but not to such an extent as would absorb 
the margin between the respective fuel costs, at any 
rate, so long as the existing tax on ‘“‘ road transport 
oil *”’ is not reduced. 

(2) The desirability of being able to use home- 
produced fuels in a state of national emergency need 
scarcely be stressed, and in normal times their use 
would assist our balance of trade. 

(3) The use of “‘ coal” for road transport would 
give additional employment in the mining industry 
without causing unemployment in the distributive 
trades, as the coal would have to be distributed in 
the same way as petrol or oil. 

(4) The exhaust from a producer gas vehicle is 
clear and clean. It is worthy of note that there have 
recently been three prosecutions of owners of Diesel 
vehicles in a northern city for smoke emission. Two 
were successful, one was dismissed. 

(5) There is a loss of power of about 30 per cent. 
in a producer gas engine as compared with a petrol 
engine of the same size. Therefore, to give the same 
power the cylinders must be of a larger bore, or 
superchargers must be used. It should be men- 
tioned, however, that one firm of producer manufac- 
turers considers that British engines are generally 
overpowered, and that accordingly petrol engines 
can be easily converted to use producer gas. Although 
there is undoubtedly some loss of power, the firm in 
question does not consider this to be a serious 
matter. 

On the other hand, another firm is equally emphatic 
that only new machines should be put on the road. 
While it is probably true that smaller vehicles may 





* Paper presented at the Spring Meeting of the Internal 
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often be overpowered, this does not generally apply 
to heavy vehicles. 
' Producer Gas Vehicles Now in Use in Great Britain. 
~ Vehicles that might adopt producer gas propulsion 
in this country may be divided into four categories 
as follows : 
(a) Goods vehicles weighing not more than 2} 
tons unladen. 
(6) Goods vehicles weighing over 24 tons unladen. 
(c) Passenger buses. 
(@) Tractors, either for agricultural or other 
purposes. 

In the present stage of development it is not con- 
sidered necessary to include private motor cars or 
taxicabs. 

In December, 1938, the number of producer gas 
vehicles actually in use in this country was reported 
to be as follows :— 


Class (a).——One. 

Class (b).—Seventeen, with pay loads varying 
from 3 to 22 tons (gross). 

Class (c).—One 3l-seater, single-deck passenger 
bus belonging to the Highland Transport Company. 

One Sentinel High-Speed Gas (“* H.S.G.”’) single- 
deck passenger vehicle used for demonstration 
purposes. 

Class (d)—Two experimental tractors operated 
by railway companies. 

One agricultural tractor owned by a Member of 
the House of Lords. 

Types of Producer—So far as is known, the 
following types of producer are fitted to vehicles in 
this country, some operators preferring one type, 
some another :-— 


The up-draught Koela. 

The cross-draught ‘‘ H.S.G.,” using water injection. 
The cross-draught Gohin, without water injection. 
The cross-draught Dupuy, without water injection. 


Fuels for Producer Gas Generation.—A wide range 
of solid fuels—anthracite, low-temperature coke, 
coal briquettes, wood blocks, charcoal, and peat 
coke—has been used for producer gas generation. 
In the United Kingdom the fuels most readily 
available and most commonly used are anthracite and 
low-temperature coke. 

Operating Problems and Experiences.—Although 
there has been very little operating experience on a 
commercial scale in this country, such technical 
problems as have been encountered do not appear 
to be insuperable. 

It is stated by one user that when running on 
anthracite which appears to be dry, with a certain 
make of producer that is not fitted with water 
injection, there is a heavy deposit of moisture in the 
system, which, with the filtermg medium in use, 
blocks up the filters. In an attempt to overcome this 
difficulty, hot gas is by- from the producer 
to the filter inlet ; but the hotter the gas, the lower 
the volumetric efficiency of the engine. This difficulty 
has not, apparently, been experienced with other 
producers of the same make, and the cause has yet 
to be traced. 

Although one or two low-temperature fuels are 
highly spoken of, one producer manufacturer urges 
caution in the use of a particular brand. He states 
that under certain circumstances ammonium chloride, 
which no amount of filtering will eliminate, will 
be carried over and give rise to cylinder wear. Con- 
versely, an equally eminent authority states that 
he has not experienced trouble to anything like the 
same extent with similar fuel of the same branded 
name. 

Anthracite-low-temperature coke or anthracite- 
charcoal mixtures are sometimes recommended to 
improve reactivity. Some say the mixture remains 
homogeneous, others that the charcoal or low- 
temperature coke gradually “ floats ’’ on the surface 
of the anthracite, owing to the vibration of the 
vehicle when travelling. It is also stated that by 
‘“‘doping”’ anthracite its reactivity and general 
performance can be improved. 

The 3l-seater bus operated by the Highland 
Transport Company on the Inverness-Dornoch 
service was in regular operation on that route for 
about ten months in 1938, after which it was trans- 
ferred to Glasgow for demonstration and testing 
purposes. During the period of these tests it covered 
some 1800 miles, and the independent report of 
the Glasgow Corporation Transport Department 
engineers should be a valuable document. It will 
probably largely determine the immediate future 
of producer gas passenger buses for operating in 
densely populated areas. 

A colliery owner has had a }-ton vehicle running 
for four months and states that “it is giving very 
good results, the cost of the fuel, as compared with 
petrol, being about one-fourth.’”’ He has tried 
anthracite, charcoal, and his own low-temperature 
fuel, which he prefers. He adds: ‘‘ The only trouble 
we had at first was after the lorry had run down a 
long hill and started to rise again; the gas was poor 
and power consequently short, and it took a little 
time before the gas improved, which meant the 
lorry running on low gear. This, however, was got 


over by using a smaller nozzle on the suction inlet 
pipe to engine, and we now have no further trouble 
from this cause.” 

One of the engineers of.the Coai Utilisation Council 





spent two days on an H.S.G. lorry in the West 
Country, and has submitted a favourable report on 
his experiences, but it was not possible to get full 
information regarding acceleration and ‘* pick-up.” 
Operators’ opinions differ on this matter. 

Disabilities of Producer Gas Vehicles under Existing 
Regulations—The prospect of lower fuel costs is 
not in itself a sufficient inducement to operators of 
road transport vehicles to adopt producer gas. There 
are other factors to be taken into consideration. 
Under the existing regulations, which were originally 
based mainly on the characteristics of vehicles using 
petrol, the advantages of lower fuel costs are offset 
by higher licence duties, a lower speed limit for the 
lighter vehicles, and a reduction in payload for those 
of a heavier type. 

(a) Higher Licence Duties.—The taxation of road 
vehicles for the carriage of goods is based upon the 
unladen weight. The weight of the special equipment 
of producer gas vehicles, and of the somewhat 
larger engine required, may place them in higher 
categories for licence duty than oil or petrol vehicles 
of comparable power, although they are only built 
to perform the same service. The extra duty payable 
would range from £5 a year on vehicles weighing 
from 2 to 2} tons unladen, to £20 a year on those 
with an unladen weight of between 3 and 6 tons. 

(6) Lower Speed Limit.—Classification on the 
basis of unladen weight has a further adverse effect 
upon the development of producer gas vehicles. 
Under the existing regulations vehicles not exceed- 
ing 24 tons in weight unladen are classed as ‘* motor 
cars,” and allowed a maximum speed limit of 30 
m.p.h. Vehicles weighing over 2} tons unladen 
are classed as “‘ heavy motor cars ’’ and restricted to 
a speed limit of 20 m.p.h. 

If the additional weight of producer gas equip- 
ment brings the unladen weight of a vehicle above 
2} tons, its permitted speed is reduced by 10 m.p.h., 
or one-third. The range of operation within a 
normal working day is thus curtailed, with a con- 
sequent increase in the cost per ton-mile and a 
reduction in the earning capacity of the vehicle. 

(c) Reduced Payload.—A commercial road trans- 
port vehicle depends for its earning capacity upon 
its payload, i.e., the difference between its unladen 
weight and the gross weight that is allowed under 
the regulations. An increase in the unladen weight 
therefore decreases the payload and the earning 
capacity. 

The special equipment of a producer gas vehicle, 
and the larger engine required, may increase the 
unladen weight by as much as 10 cwt. The possible 
payload is further decreased by the fact that the fuel 
for producer gas weighs about twice as much as 
petrol, and nearly four times as much as Diesel oil, 
for a given distance. 

The combined effect of these additional weights 
in the case of a popular type of vehicle would be to 
reduce the payload by licwt. to 16 cwt., repre- 
senting a loss in revenue of about £5 a week. 

(d) Passenger Service Vehicles——Under present 
regulations producer gas passenger service vehicles 
would suffer from dimensional and weight restrictions, 
resulting in a loss of seating accommodation, which 
would necessitate additional vehicles to deal with 
“‘ rush-hour ”’ traffic. 


PropucER GAS ON THE CONTINENT 


France.—In France industrial vehicles for the 
transport of goods or passengers are subject to two 
taxes—one on the weight and area of ground space 
occupied, and the other on the payload, or, in the 
case of passenger vehicles, according to the number 
of seats. Producer gas vehicles are entirely relieved 
from these taxes until July, 1939, after which date 
they will, according to the existing provisions, pay 
half the tax. It is probable, however, that before 
July, 1939, a new law will be passed extending the 
concessions to producer gas vehicles until July, 1947. 
Every owner of ten or more buses or lorries must 
fit at least 10 per cent. of his fleet with gas producers 
before July, 1939, and local councils have power to 
raise the proportion to 20 per cent. 

Germany.—All producer gas and compressed gas 
vehicles in Germany are allowed a rebate of taxation 
amounting, in the case of lorries, to 50 per cent. 
An initial subsidy granted in 1936 to encourage the 
use of producer gas vehicles was discontinued in 
March, 1938. 

Sweden.—In Sweden the Government is prepared 
to pay to manufacturers a subsidy of 1000 kronor 
(£50) for each producer gas vehicle, up to a maximum 
of 100,000 kronor (£5000) in respect of all such 
vehicles. The Government will also advance 1000 
kronor towards the purchase of a producer gas 
vehicle on the understanding that this advance is 
a temporary loan and is repayable. Concessions 
in taxation were made as long ago as 1922, when 
it was ruled that vehicles specially constructed 
to run on charcoal gas should pay only half the 
ordinary tax. 

Italy—In Italy an edict was issued ordering 
all public transport vehicles to turn over to producer 
gas or other home-produced fuel by December 31st, 
1938, and the Government pays two-thirds of the 
cost of conversion up to 18,000 lire (about £200) per 
vehicle. There is, however, no rebate of taxation. 

Russia.—It is reported in the British Press that 
the Soviet Research Institute of the motor car 





industry has carried out extensive experimental work 
in connection with the use of gas generated from 
solid fuel for internal combustion engines, and that 
models have now been passed by a Government 
Commission for mass production at the principal 
motor car and tractor plants. 

The Results of Encouragement on the Continent.— 
France: In 1935 the number of producer gas vehicles 
in France was 1300; in 1936, 2485; and in 1937, 
4436. 

Germany: In Germany, according to the return 
of the various types of fuel used by commercial 
vehicles in 1936 and 1937, the number of vehicles 
fitted with gas generators had increased from 901 
on July Ist, 1936, to 1207 on July Ist, 1937. 

Sweden: In Sweden there are at present about 
seventy charcoal-gas-driven vehicles of various 
types—buses, lorries, and tractors. A number are 
used for Army service. 

Italy: In 1937, the number of producer gas 
vehicles in use for commercial purposes was 1000. 
A recent estimate obtained from Italy shows an 
increase of 500. Of the 1500 vehicles now running 
on this fuel, about 500 are passenger buses. 

Russia: According to figures published in the 
British Press, 16,000 gas-generating lorries and 
9000 tractors will be produced in 1939, and 40,000 
and 15,000 respectively in 1940. Plans are also 
said to have been completed for the adoption of 
passenger cars of standard Soviet make for gas 
generation. 

Conclusions.—(1) No imsurmountable technical 
difficulties are likely to be encountered in the develop- 
ment of producer gas for transport purposes. (2) 
Development in this country, however, is not likely 
to be’ rapid in peace time unless vehicles operating 
on producer gas are permitted to carry the same 
payload at the same speed as do petrol or oil-engined 
vehicles of comparable size and power. 








Books of Reference 





The Mining Year Book, 1939. London: Walter E, 
Skinner, 15, Dowgate Hill, E.C.4. Price 20s. net.—The 
fifty-third edition of this useful year book has been brought 
up to date and gives full particulars of 1268 of the principal 
mining companies in the world. 





Year Book and Guide of the Rhodesias and Nyasaland. 
Salisbury : Rhodesian Publications, Ltd., P.O. Box 1082, 
Southern Rhodesia. Price 4s. 6d. net.—This is a valuable 
addition to the number of hand books and guides of the 
various of the Empire. It will be of use, not only to 
tourists and travellers, but to firms in this country which 
wish to make trade connections, or already have them in 
the Rhodesias and Nyasaland. Amongst a considerable 
amount of other information, the book gives particulars 
and statistics relating to administration, mining, and other 
industries, transport, communications, duties, &c. 





Directory of Shipowners, Shipbuilders, and Marine Engi- 
neers, 1939. London: The Directory Publishing Company, 
Ltd., 33, Tothill Street, S.W.1. Price 20s. net.—The new 
thirty-seventh edition of this useful reference book has 
been enlarged and revised, and it records the many 
important changes which have recently taken place in 
shipping managements and shipbuilding firms, both in this 
country and abroad. The publishers have wisely retained 
the handy size, which makes this book a possible companion 
on business trips. We need only say that the information 
with regard to the shipping, shipbuilding, and marine 
engineering industries and the allied Government depart- 
ments, classification societies, and scientific bodies and 
their personnel is as complete and as useful as in previous 
editions. 

Specification, 1939. Edited by F. R. 8. Yorke, A.R.I.B.A. 
London: Architectural Press, Ltd., 9, Queen Anne’s 
Gate, 8.W.1. Price 10s. 6d. net.—All sections of this year 
book have been revised and brought up to date, and many 
completely rewritten. Much of the editorial matter in the 
last edition has been compressed, and more than 120 pages 
of new material have been added. Several types of pro- 
duct, formerly dealt with individually in short articles, 
are now presented in the form of tables, so that each 
variety is described in a minimum of space under a series 
of common headings, and quick reference is made possible. 
This volume is particularly useful for the concise informa- 
tion it gives in connection with the large number of pro- 
prietary products used in the building and allied indus- 
tries. As in previous years, the book is well illustrated, 
and the printing and binding are up to the usual high 
standard. All who are in 4ny way connected with build- 
ing or architecture will find the new edition of ‘‘ Specifica- 
tion ” an accurate and reliable book of reference. 








Fuet Ignition TEMPERATURE.—An extract from a 
German publication given in the Iron and Coal Trades 
Review describes a new apparatus for the determination 
of the ignition temperature of solid fuel dusts. It consists 
of two pressure-resisting chambers, mounted one above 
the other and connected by a tube. The fuel dust under 
examination is introduced into one chamber, and is then 
blown into the electrically heated lower chamber filled 
with oxygen or air. The heat of combustion causes short- 
term, increases in temperature and pressure, the maximum 
value of the pressure increase diminishing with falling 
temperature and being zero at the ignition temperature. 
Results obtained with various fuels are said to be in satis- 
factory agreement with those obtained by the usual 
methods. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 
The International Steel Markets 


The international crisis has had more influence 
upon the export markets than upon the home trade of 
the various European producing countries. The general 
effect has been to speed up production not only in this 
country, but also on the Continent, including Germany. 
At the same time, the tendency has been for overseas 
buyers to limit their purchases, although this may 
possibly be due less to the absence of a desire to cover 
their future requirements in the event of an outbreak 
of hostilities than to their wish to avoid paying high 
war risk insurance. In fact, the upward movement of 
war risk as each crisis repeats itself every few weeks 
has become a problem in international trade, and there 
is an inclination on the part of business men to look 
to the Government for some alleviation of this difficulty. 
The Belgian steel makers report that a number of orders 
which were being negotiated in foreign markets have 
been withheld as a result of the international trouble. 
The demand, which had been disappointing for the first 
part of March had become more active as a result of the 
decision of the Cartel to permit “ fight” prices to be 
quoted. This permission, however, was apparently inter- 
preted with a certain amount of latitude, as according to 
reports current in the market very little evidence was 
required that the low quotations were necessary to meet 
foreign competition. On the other hand, there is little 
doubt that these cheap prices did have the effect of 
stimulating business. In the first half of the month, 
Cosibel, the Cartel selling organisation in Belgium, sold 
68,000 tons—36,000 tons for export and 32,000 tons for 
home use. This total included 23,000 tons of semis, 
25,000 tons of bars, 5000 tons of joists, 10,500 tons of 
thick, medium, and universal plates, and 5200 tons of 
thin sheets. The French steel makers have been con- 
centrating to a considerable extent upon the home pro- 
duction, but have made their presence felt in the market 
for joists by occasionally quoting competitive prices. 
The German industry has been concerned principally 
with compensation and barter business, and appears 
to have secured a certain number of orders, although 
that country relies chiefly upon an enormous home 
demand. 


The Pig Iron Market 


The pig iron market is the last to experience the 
effects of the revival in business in iron and steel. It is 
largely because of the poor request for the o1d.nary: high 
phosphoric qualities which is, in turn, due to the com- 
paratively small quantities which are passing into con- 
sumption at the light castings foundries. At this season 
there should be an expansion in building operations, 
which should lead to an improved demand for the products 
of the light castings manufacturers. Few signs of such a 
movement, however, are yet apparent, and the pig iron 
makers are regarding the position with some concern. 
There is a vigorous demand for the low phosphoric qualities 
arising largely from the demands of the rearmament pro- 
gramme, but until more activity develops in the industries 
consuming the ordinary foundry grades, the situation 
must remain unsatisfactory. A further reason for the 
restricted buying by consumers is that the belief persists 
that shortly prices will be reviewed, and that, in present 
trading conditions, movement is certain to be in a downward 
direction. It was expected that the revision would take 
place at the end of March, but the producers have given 
no indication of this intention, and it is now suggested 
that the movement may come at any time. Whulst this 
uncertainty prevails, it is unlikely that consumers will do 
more than buy from hand to mouth. The situation on the 
North-East Coast so far as foundry iron is concerned has 
not changed. Output is severely restricted, but, even so, 
it is said that the demand is not sufficient to absorb the 
full tonnage, and that some iron is going into stock at the 
makers’ yards. The normal demand from Scotland has 
not been in evidence for many weeks, and most of the 
consumers there appear to be able to fill their requirements 
locally. Export business in Cleveland iron is negligible, 
and merchants complain that at the current price of £5 
f.o.b., business cannot be secured in the face of the com- 
petition from Continental makers. The Birmingham pig 
iron market shows little interest in high phosphoric 
qualities, but firms engaged upon munitions and motor 
car manufacture are taking considerable tonnages of 
low phosphoric iron, the price for which is uncontrolled, 
and ranges from £5 5s. to £6 d/d. Business in the hematite 
market is improving steadily, although it cannot be said 
to be on an entirely satisfactory scale. The stocks had 
accumulated to such an extent, however, that it must be 
some time before any important reduction can be effected. 
On the other hand, the present consumption is more than 
sufficient to take care of the output of the furnaces. 


The Midlands and South Wales 


A healthy expansion in business is noticeable in 
the Midland steel markets. Not only have consumers 
bought more freely, but in some cases works have been 
pressed to advance delivery dates. One of the most satis- 
factory features of the expansion in trade is that it has 
extended to the heavy steel department in which business 
has been slower than in the lighter sections of the trade. 
The requirements of the constructional engineers have 
increased perceptibly of late and alth ugh it is probable 
that the major portion of the busir s now passing is due 
to the rearmament and A.R.P. programmes, it is satis- 
factory to note that the ordinary commercial demand is 
expanding. There is still a noticeable reluctance, how- 
ever, to put new development schemes in hand. The 
mills producing billets are busily employed, and whilst 
the principal demand from Midland consumers is for un- 
tested qualities, there is a substantial volume of trade 





passing in acid carbon billets. There have been a few pur- 
chases for delivery over a period, but notwithstanding the 
fact that prices are fixed until June 30th, re-rollers generally 
have preferred to buy only for prompt delivery. This is 
the more surprising since at the moment this section of the 
industry is well supplied with work, and is credited with 
having sufficient orders on the books to keep the mills 
busy for two or three months. The demand is largely for 
A.R.P. material, and large tonnages of angles and sections 
for air raid shelters and for strengthening basements, &c., 
are being supplied. The sheetmakers are still working 
practically full time upon A.R.P. orders, and the home 
commercial demand is slow to develop. Export business 
is quiet, and there have been many complaints of foreign 
competition at cut prices. This may have influenced the 
sheet makers in their decision last week to reduce export 
prices by from 20s. to 25s. There has been no relaxation 
in the call for colliery rails, arches, and roofing bars, 
although consumers have not yet settled down contentedly 
to the operation of the rebate scheme. A steady and more 
confident tone has developed in the tin-plate market in 
South Wales, and specifications are reaching the works on 
a satisfactory scale. Some decline has occurred in the 
volume of export business over the past week, probably 
as the result of the international crisis, but the makers 
have a good tonnage of orders on their books, and the 
industry is employed at just under 60 per cent. of capacity. 


Scotland and the North 


Government orders continue to keep the Scottish 
steel works well employed. Expectations of an accelera- 
tion in the rearmament programme are current, and this, 
of course, will bring increased activity to the mills. This 
month outputs have exceeded those for either January 
or February, and so far as can be seen production is likely 
to continue at an increasing speed for the next month or 
two. Commercial business lags somewhat, and is prin- 
cipally for prompt delivery, which the works are still in 
a position to give. If business expands according to anti- 
cipations, it seems likely that shipment dates will be 
extended in the not distant future. The production of 
billets and sheet bars is on a heavy scale, but few con- 
sumers care to do more than cover their near requirements. 
Continental billets, by arrangement with the Cartel, are 
offered at 5s. d/d below the price for similar British 
material, but the demand is not active, and the British 
industry is behind in its acceptance of Cartel deliveries. 
Business in heavy structural steel is moderately good, but 
for the most part the demand is concentrated upon the 
light and medium sections. The constructional engineers 
who are engaged upon hangars, balloon sheds, and exten- 
sions to plant to meet rearmament requirements, are well 
employed, and are providing a good outlet, particularly 
for the lighter sizes. The heavy plate mills are not well 
off for work, and until there is a revival in merchant 
shipbuilding, this section of the trade is not likely to be 
busy. Great hopes, however, are based on the Govern- 
ment’s new policy for helping the shipping industry. 
The boilermakers, who have plenty of work in hand, 
are absorbing a fair amount of material, and the tank 
makers have large Government orders on their books. 
The re-rollers are fully occupied on A.R.P. orders, as well 
as a growing commercial demand. Although Lancashire 
steel makers complain that the demand is limited almost 
entirely to small tonnages, these in the aggregate reach a 
substantial tonnage. Some of the boiler and tank makers 
in this district are rather short of work, but others have 
a good reserve of orders. Structural material is in active 
request, and there is a good demand for bright steel bars. 
Special and alloy steels are finding a good market, chiefly 
from firms engaged upon rearmament work. On the 
North-West Coast the mills are moderately busy. A con- 
siderable amount of work on hand is on Government 
account, but there have been signs lately of an increasing 
commercial demand. 


Current Business 


Dorman, Long and Co., Ltd., are to supply the 
Middlesbrough Corporation with coke oven gas from their 
Cleveland works. A gas main will be laid from the works 
to the existing muncipal gasworks, and the proposal to 
build a new municipal plant at a cost of £157,000 has 
been deferred. Extensions are being made to the works of 
Sterling Metals, Ltd., non-ferrous founders, Trafalgar 
Street, Coventry. It has been announced by the Admiralty 
that, subject to the settlement of certain details, orders 
have been given out as follows for vessels in the 1939 pro- 

e :—R. and W, Hawthorn, Leslie and Co., Ltd., 
Hebburn-on-Tyne, one mine-layer; two escort vessels 
each from John Brown and Co., Ltd., Clydebank, Cammell, 
Laird and Co., Ltd., Birkenhead, Parsons Marine Steam 
Turbine Company, Ltd., Wallsend-on-Tyne (hulls for the 
latter by Vickers-Armstrongs, Ltd., Newcastle-upon-Tyne), 
Swan, Hunter and Wigham Richardson, Ltd., Wallsend- 
on-Tyne (machinery by the Wallsend Slipway and 
Engineering Company, Ltd.), and Yarrow and Co., Ltd., 
Scotstoun. Orders for coaches and equipment, valued at 
£1,500,000, have been placed by the London and North- 
Eastern Railway Company with the Metropolitan-Cammell 
Carriage and Wagon Company, Ltd., the Birmingham 
Railway Carriage and Wagon Company, Ltd., the English 
Electric Company, Ltd., and the General Electric Com- 
pany, Ltd. The contract for the new boiler for the Ports- 
mouth electricity power station has been secured by 
Bennis Combustion, Ltd. National Shipbuilders’ Security, 
Ltd., has acquired the old shipyard of Wood, Skinner and 
Co., Ltd., Pelaw. The site is being cleared, and it is 
expected will be utilised for the development of new 
industries. The Southern Railway of Argentina has placed 
a contract, valued at £20,000, for ironwork for the con- 
version of cattle wagons, with Hurst, Nelson and Co., Ltd., 
Motherwell. The Department of Overseas Trade announces 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A domprehensive list of the prices of materials mentioned below will be found on the next page. 





Export quotations are 


that the following contracts are open for tender :—South 
African Union Tender and Supplies Board : Power plant and 
equ.pment (Pretoria, May 4th). Municipality of Simon’s 
Town, Cape Province: Two motor-driven pumps of the 
stereophagus type for raising 10 gallons per minute to a 
height of 30ft., including suction Lft and friction head 
(Simon’s Town, April 14th). Argentine State Oulfields 
Department: Supp!y and delivery of quantities of round 
and square iron bara, iron strip, angle iron, I, U, and T 
sections, black iron sheeting, &c. (Buenos Aires, April 
10ih). Egyptian Ministry of Public Health: Supply and 
delivery of three fire-engmes (Cairo, April 22nd). 


Copper and Tin 


Although the market for electrolytic copper has 
not developed any particular feature, the tone is rather 
better than during the past fortnight. The international 
situation has not resulted in any excessive buying by 
Governments, and, in fact, Japan appears to be the 
largest purchaser, having bought good quantities direct 
in the United States. German consumers are under- 
stood to be short of copper and a few small transactions 
have been reported. Germany’s exchange position, 
although it has improved a little, is still bad, and this 
prevents any important business with that country. 
Italian buying has been on a rather small scale and Little 
business has been transacted with France. In this country 
the demand from industrial consumers has been distinctly 
good, and the War office recently bought 500 tons. A 
rather unusual feature of the market is the re-shipment of 
copper from the Continent, which was originally intended 
for Czecho-Slovakia. This is probably due to the uncer- 
tainty of conditions there, and in other Central European 
countries, which might affect payment for the metal. The 
American returns show that during February 5010 tons 
were shipped to Japan, 3229 tons to Sweden, 2105 tons to 
Germany, and 2069 tons to France. It is reported that a 
new copper refinery will be established in this country 
with an annual output of 20,000 tons to 25,000 tons of 
fire-refined copper. Steady conditions have prevailed in 
the standard copper market and confidence seems to 
gradually recovering after the shock administered by the 
most recent European crisis. Standard copper is rather 
scarce and as a consequence the carrying rate has shown a 
tendency to become narrower.... The tin market, 
which had been awaiting for the past week or two the 
result of the meeting of the International Tin Committee 
on March 22nd, was apparently cheered by the news that 
the quota for the second quarter of this year would be 
reduced 5 per cent. to 40 per cent. of the standard ton- 
nages. According to the official report, the question of the 
existing over-exports was considered and arrangements 
were made for their liquidation. Another circumstance 
which contributed towards the firmer tone of the market 
was the increase in the war insurance rates. Apart from 
these developments there has been no change in the 
position of the market. Consumers appear to be buying 
cautiously and America, from which great things were 
expected a week or two ago, shows no signs of coming 
into the market on an important scale. On the other 
hand, it is stated that stocks in consumers’ hands in the 
United States are low and that sooner or later a buying 
movement must take place. 


Lead and Spelter 


Whilst there has been some fluctuation in the 
lead market, the price movements have been within 
narrow lmits, and the loss resulting from the inter- 
national crisis last week was later regamed. It has been 
noticeable that at the lower prices support has been 
forthcoming for the market. The consumption of lead 
in this country is on a fairly satisfactory scale, and 
although many of the large consumers are well covered 
there 1s a substantial volume of buying to meet near 
requirements. Expectation seems to be fairly general 
in the market that the producers will not only be able 
to hold their present quotation, but may possibly raise 
the price to £17, which, it is stated, is their objective. 
Buying from the Continent is still a disappointing feature 
of the position, although it has improved somewhat 
from the low level of February. There has been less 
evidence, however, of lead being thrown upon the British 
market as a result of the quiet Continental trade. It 
is understood that the producers hope to reduce production 
sufficiently to bring about a favourable statistical position, 
and this obviously would necessitate a reduction in the 
stocks which, at present, are on the heavy side. The 
general view, however, is that these accumulations are 
strongly held and are not likely to be thrown on the 
market. Recently, conditions in America have developed 
a rather dull appearance, but this, it is pointed out, is 
only natural after the activity which has prevailed there 
for a long period. It is understood that the consuming 
industries have covered their requirements for some 
weeks ahead.... The situation in the spelter market 
remains uninteresting and practically without change. 
The supplies are fully adequate to meet the needs of the 
market, and the demand is moderate, with practically 
no indication that there will be any improvement in 
the near future. In this country consumers have been 
taking fair quantities as a result of the activity in the 
galvanised sheet industry resulting from A.R.P. orders. 
On the Continent consumption is not very satisfactory, 
and buying by the consuming countries is disappointing, 
particularly in the case of Germany, where imports this 
year have been at a low level. Speculation in the spelter 
market has been practically dead for some weeks, and 
until there is some development which will attract outside 
interest it seems unlikely that there will be any movement 
in this direction. There have been few arrivals in the 
second half of the month, and as a result the contango 
has become narrower. 
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Makers’ official home trade price, per ton, delivered buyers’ stations. 
from Associated British Steelmakers. 


Current Prices for Metals and Fuels 


PIG IRON. 
Home. 
Foundry home prices, except for Scotland, less rebate of 5/- 


(D/d Teesside Area.) 


Export. 








t Export prices are for Empire Markets ; 








N.E. Coast— £ s. d. € esd, 
Hematite Mixed Nos. ... 6 0 0... —_ 
las | 6 0 6 5 15 0 
Cleveland— 
No. 1 ais Si 2. > 6 2 6 
No. 3 G.M.B.. ea: 6... 5 0 0 
No. 4 eee 428 @.. -- 
Basic 412 6.. _— 
MIDLANDsS— 
Staffs— (Delivered to Black Country Station.) 
North Staffs. Foundry... 5 1 0... ... ~- 
is » Forge .. 418 Oto £5 0 0 —_— 
Basic eae eae e bed 412 6... _— 
Northampton— 
Foundry No. 3 he Gee _ 
Forge 415 6to £417 6 _ 
Derbyshire— 
No. 3 Foundry a eee — 
Forge 418 Oto £5 O 0 
ScoTrLanD— 
Hematite, f.o.t. furnaces 6 0 6... ~— 
No. 1. Foundry, ditto . Se: B 26 «:. -- 
No. 3 Foundry, ditto ... 5 5 6 _ 
Basic, d/d ie ge _ 
N.W. Coast— (6 0 6d/d Glasgow 
Hematite Mixed Nos. ...;6 6 0 ,, Sheffield 
‘le OB: @ icc owinghae, 
“MANUFACTURED IRON. 
Home. Export. | 
Lancs. anp YoRKs.— = .6::8. £ a. 4d 
Crown Bars i2 & 0O.. — 
Best Bars 12 15 0O.. — 
Miptanps— 
Crown Bars ... ma 1 3. — 
Marked Bars (Staffs) 1515 0.. — 
No. 3 Quality 1017 6.. —_— 
No. 4 Quality... | a i = 
ScoTLanp— 
Crown Bars = eS O:. 12 5 0 
Best... 1215 0... 12 15 0 
N.E. Coast— 
Crown Bars BO he Buc. 12 56 0 
Best Bars oaig ~ 88: 16-4 .... 12 15 0O 
Double Best Rem: SB. OF sit 13 5 0 
NorTHERN IRELAND AND FREE StaTe— 
See A Aaa oo - es ae ie — 
STEEL. 
*Home tExport. 
. LONDON AND THE SouTH— = 2 a. £ sa. d. 
Angles 2 to sn 0 0 0 
Tees... ie i dee Bers ll 0 0 
Joists 10 10 6.. 10 0 0 
Channels... ... 10 15 6.. 10 5 0 
Rounds, Sin. ante up ake *... ll 0 0 
= under 3in. 11 17 6... ll 0 0 
Flats, under 5in. ... 82°S7* Of... 11 0 0 
Plates, in. (basis) 10 15 6.. 10 2 6 
iY ie a0" 2° 10 7 6 
= tin. ... ss 3 B... 10 12 6 
“ fein. « abe 1110 6.. 10 17 6 
Un. in. to = fasl. 
6 lb. per sq. ft. (8-G.)... 11 12 6.. 1L 12 6 
Boiler Plates, jin.... HM 19 0... 11 12 6 
NoatH-East CoastT— £ a. d. £s.d 
Angles 10 8 0O.. 10 0 0 
Tees... ls @. ll 0 0 
Joists 10 8 O.. 10 0 0 
Channels.. . 10.33 0... 10 56 0 
Rounds, in. ons up BS 8 O35 ll 0 0 
= under 3in. 11 15 Of... ll 0 0 
Plates, #in. (basis) wis"... 10 3 6 
io fein. ... 10 15 6... | pas fae. 
i tin. . Se ee 10 12 6 
a Pip csn ~~ ea 10 17 6 
Un. in. to and iat 
6 Ib. per sq. ft. Bete peck 1112 6.. 1112 6 
Boiler Plates, fin... BS} 28 Bw. 1112 6 
Mipianps, AND LEEDs anp DistRict— 
£ s. d. £ 8s. d. 
Angles - 10 8 O.. 10 0 0 
Tees... » 2 BB ll 0 0 
Joists lo 8 Q.. 10 0 0 
Channels.. e - 1013 0O.. 10 56 0 
Rounds, in. dude up » Bbs @ Duis ll 0 0 
sy under 3in. 11 16 Of... ll 0 0 
Flats, Sin. and under ... 11 15 Of.. lt 0 0 
Plates, #in. (basis) 10 13 0.. 10' 2 6 
frin. ... 1D 48-0: .. | i Se 
ma din. ee SY ee 10 12 6 
* fein. ... 1: ee fe 1017 6 
Un. fin. to end ‘nal 
6 Ib. per sq. ft. (8-G.)... 11 12 6 .. 1112 6 
Boiler Plates, jin.... 3 6 3 11 12 6 








* Joists, pestens.s oR and Plates. are subject to a rebate of 15s. to home users purchasing only 
for other Markets British quotations conform to Cartel prices. 


STEEL (continued). NON-FERROUS METALS. 
*Home. tExport. Official Pri March 29th 

Giascow anp Districr— £ s. d. £ s. a. | Corea— ee en, Mae 

oo =m ~ : P ms = . : Ea cge £43 3to £43 2 6 

Joiste 10 8 0.. 10 0 0 Three Months ... £43 6 3to £43 8 9 

Channels.. 5 - 1013 0.. 10 5 0 Electrolytic ite: £48 10 Oto £49 10 0 

Rounds, Min. and up 31> 8° Os. 11 0 0 Best Selected Ingots, dja Bir- 

* under 3in. 11 15 Of... ll 0 0 . - 
ham £49 5 O 

Flats, 5in. and under ... 11 15 Of... ll 0 0 pits: 

Plates, jin. (basis) 10 10 6... 10 2 6 Sheets, Hot Rolled £80 0 0 
” fein. . eS = oe 10.7 6 Home. Export. 
as su le Cols ce er 10 12 6 Tubes, Solid Drawn (basis) ... 123d. 123d. 

» iin. . ll 5 6... 1017 6 »  Brazed (basis) 123d. 123d. 

Un, in. to ond “deal. Brass— 

Fy es sae ie 9 a a cn Ingots, 70/30, d/d Birmingham £38 0 0 

Home. Export. 

| Sours Ww A — - £ s. d. 

pa agg ais z re hee < Tubes, Solid Drawn, 2/1 Alloy Ilya. LAG. 

Tees... en Geordie 11 0 0] . » Brased 134d. 134d. 

Joists ; 10 8 0O.. 10 0 0} Try— 

Channels... a. 1013 0. 10 5 0 Ne dalle ttt . £215 15 Oto £216 5 0 

Rounds, at - up “ . a? : . Three Months ... . £214 10 Oto £214 12 6 
” under Jin. eee 

Flats, Sin. and under ... 11 15 Ob... 11 0 0 | SPeLTER— 

Plates, jin. (basis) 10 13 0.. 9-.2 4 ee ey See ee £13 12 6to £13 13 9 
» in. ... 1018 0.. 10 7 6 Three Months ... £13.17 6to £13 18 9 
=m tin. ... Mi 220. 10 12 6 ED 
” fin. ... te ee ee 10 17 6 

Un. #in. to and te CM so £14 11 Sto £14 12 6 
6 Ib. per sq. ft. (8-G.)... 11 12 6 ... 11 12 6 Three Months ... £14 15 Oto £14 16 3 

IRELAND—¥.0.Q.— BEFast. Rest oF IRELAND: | Aluminium Ingots (British) ... £94 (net) 

£ 2...4 £ s. d. 

Angles 10 13 O.. 10 15 6 

Tees... ~ BB -3Bi7@ «. 1115 6 

Joists 1013 0.. 10 15 6 FUELS. 

Channels... . . 1018 0... il 0 6 SCOTLAND 

Rounds, Sin. ene up “BF. 10.7: 11 15 6) LanarKsHiREe— 

» ‘under 3in. 12 0 Of.. 12 2 6! (f.0.b. Grangemouth)— Export. 
Plates, jin. (basis) 1015 6... 10 18 0 Navigation Unscreened 18/— to 18/6 
» Yin. ... 11 0 6... 11 3 0 Hamilton Ell 18/6 

" din. 19: 5 Ms 1l 8 0} Splints 18/6 to 19/6 
en im “ £32054... 12 10 od, a 
Un. in. to See inel. 1112 6. 11 12 6 " 
.0.b. ome 16/¢ 
$: Meuinlie cath Hate tected quality 5 enteated,'20: late. Ae, Fuute)— Stone o 
FiresHIRE— 
OTHER Bias MATERIALS bee (£.0.b. Methil or Burntisland)— 
Sheets gen KN ee: , a 
sid = i Nav ti 18/6 

11-G. and 12-G.,d/d 1315 0 11-G.to14-G. 11 5 0 rie genet. eee ’ 

13-G.,d/d ... ... ...14 2 6 15-G.to16-G. 1115 0 Loralans— : 

14-G. to 20G.,d/d ...14 10 0 17-G.to18-G. 12 0 0|  (f-0-b. Leith}—Hartley Prime... 17/6 

21-G. to 24-G., d/d ...14 15 0 19-G.to 20-G. 12 5 0 Secondary Steam ... vee 16/9 

25-G. and 26-G.,d/d 15 10 0 21-G.to 22-G. 12 17 6 

South Africa, Rhodesia, Nyasaland, £14; Canada, £14 12s. 6d., ENGLAND 
f.o.b. basis. Irish Free State, £14 15s., f.0.q., 4-ton lots. | Sour YorKsume, Doncaster— 

The above home trade sheet prices are for 4-ton lots and over; Steam Hards... tad 19/- to 20/— 
2-ton to 4-ton lots, 7s. 6d. per ton extra ; and-under 2-ton Washed Smalls 16/- to 17/- 
lots to 10-cwt., £2 per ton extra. 

‘ : NORTHUMBERLAND, NEWwcssTLE— 
Galvanised Corrugated Sheets, basis 24-G.— Blyth Best 18/6 to 19/- 
Home, £ s. d. <=: Meoond... 4... 17/6 

4-ton lots and up ... 17 5 0 » Best Small ... 15/6 

2-ton to 4-ton lots 17 12 6 . Unsereened 17/- to 18/- 

Under 2 tons ove BAg.. HERBIE 

Ezport : India, £15 15s. cif; Irish Free State, £17 5s., | DURHAM— me 

f.0.q.; General, £15 15s., f.0.b., 24-G. basis. Best Ges... -.. / 

TIN-PLATES— Foundry Coke 27/- to 28/-- 
20 by 14 basis, f.o.b., Bristol Channel Ports, 20s. 3d. TH WALES 
Tin-plate Bars, d/d Welsh Works, £7 5s. Canpirr— 80U 

BrteTs—100-ton lots and over, 35 to 100 tons, 6s. extra; less| Steam Coals : dar 

than 35 tons, 10s. extra. sad Best Admiralty ne 33 / 23/6 

Soft (up to 0-25% C.), untested 7, 7°s Best Seconds as 2 [- to 33/ 

hs tested ... 712 6 Best Dry Large 23/- to 23/6 

Basic (0-33% to 0-41%C.)___... 717 6 Ordinaries. 23/- 

» Medium (0-42 to 0-60% C.) 810 0 Bunker Smalls 1G/~ t0:17/6 
» (088% to 0-99% C.) 910 0 Dry Nuts. [6 to 38/- 
» ow» (over 0-99% 0.) ... 10 0 0 Foundry Coke Po = 
Rails, Heavy, 500-ton lots, f.o.t. 910 0 Furnace Coke Ey is 
» Light, f.o.t.... ate 8 10 0 Patent Fuel ... / 
ms - SwaNnszEa— 
Anthracite Coals : 
FERRO ALLOYS. Best Large ... ... -.- 36/- to 38/- 

Tungsten Metal Powder 4/9} per lb. (nominal) Machine-made Cobbles... 41/- to 45/6 

Ferro-Tungsten ss 4/8 per Ib. (nominal) RMI. acct ann é 2.658 mase 40/— to 45/- 

Per Ton. Per Unit. Beans 33/- to 38/6 

Ferro-Chrome, 4 p.c. to 6 p.c. carbon... £23 10 0 7/6 Peas el ads 26/— to 30/- 

o 6 p.c.to8p.c. ... £23 5 0 7/6 Rubbly Culm... 15/- to 16/- 
a 8 p.c. to 10 p.c. ... £23 5 0 7/6 Steam Coals : 
2 Max. 2 p.c. carbon £36 0 0 II1/- Large Ordinary 22/6 to 24/6 
a » 1 p.c. carbon £38 5 0 II1/- 
= » 0-5 p.c. carbon £41 0 0 = 12/- ea TAS 2 Cea F 
» carbon-free 10d. per Ib. 
Metallic Chromium 2/5 per Ib. FUEL OIL. 
Ferro Manganese Giou); 761 p-c. £16 15 0 home Inland consumption contracts in bulk. 
» Silicon, 45 p.c. to 50 p.c. ... £1210 Oscale 5/-p.u P 
™ Ste ee £17 0 Oscale 6/-p.u Exclusive of Governm.ut tax of Id. per gallon: and 9d. per 
»  Venadium ... 14/- per Ib. gallon on oil far road vehicles. 
» Molybdenum ie 4/10 per lb. 5/- forward x Occnt Tacteliotion: Per Gallon. 
» Titanium (carbon free) 9d. per Ib. f ; 33d. 
Nickel (per ton) aye £185 to £190 per ton Furnace Oil (0-950 gravity) 
8/6 to 8/9 per Ib. Diesel Oil 4$d. 


Cobalt 
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French Engineering Notes 
(From our own Correspondent in Paris) 
The Armament Decrees 


THE first batch of decrees issued by the Daladier 
Government after obtaining plenary powers provides for 
the creation of a department at the Ministry of National 
Defence with the object of organising the manufacture of 
war material and co-ordinating the requirements of the 
military, naval, and air services. By so doing the Govern- 
ment puts in hand a method of work inspired by the recom- 
mendations of the committee of inquiry into industrial 
production towards the end of last year. In the first place, 
the fullest use is to be made of modern machinery and 
plant, for the purchase of which advantages and, in some 
cases, financial facilities are offered by the State, while for 
war material standardisation is to be made as complete 
as possible. Again, economies are to be effected in the 
buying of raw materials which will be centralised for all 
the services and obtained in quantities largely ahead of 
requirements. The different branches of manufacture will 
be co-ordinated so that one or the other may be speeded up, 
as the case may be, to keep the final production at a 
maximum. Makers who are engaged partially on arma- 
ment work will have to give priority to it over private 
business. As raw materials will be supplied from Govern- 
ment stocks, and specialisation and standardisation will 
reduce manufacturing costs, the economies realised in this 
way will profit the State. All existing contracts are to be 
revised, and a further decree will fix the percentage of 
profits that manufacturers are entitled to on armament 
work. As regards working hours, it should be explained 
that the forty hours’ legislation has not been repealed, 
but decrees issued towards the end of last year provided 
that the forty hours could be extended with overtime pay, 
when necessary, to forty-eight and even more in excep- 
tional circumstances. For work on national defence it was 
explicitly stated that no limit could be fixed. By the new 
decree the weekly number of working hours is provisionally 
fixed at sixty, and this number may be increased, if 
necessary, by the Minister of Labour. The arrangement is 
temporary because the decrees have only force of law until 
the end of November, after which period they will be 
renewed if circumstances necessitate it. These hours of 
work apply to all State and private works and factories 
engaged on contracts with the war, naval, and air depart- 
ments, as well as to works of sub-contractors, a list of 
which will be published later on. A cause of serious 
dislocation has long been the drawing of men from one 
works to another by competitive offers, principally to 
State arsenals and factories, and this trouble will be 
avoided in the future by employers being required to 
apply to factory inspectors for additional hands, who will 
be supplied through the Ministry of Labour. The Minister 
has taken all departmental labour exchanges under his 
control. Men will work under the system of collective con- 
tracts with overtime pay of 10 per cent. from forty to 
forty-five hours and of an additional 5 per cent. for more 
than forty-five hours. 


The Decrees and Unemployment 


This organisation for a maximum armament 
production meets with general approval except from 
extremist unions, and Monsieur Jouhaux, general secretary 
of the C.G.T., says that he feels humiliated at this alleged 
blow to Syndicalist principles. Additional hours, he 
affirms, should not be tolerated until the unemployed are 
absorbed and production is organised in a manner to put 
a firm check on employers. As a matter of fact, unem- 
ployed workers are being mobilised so far as they are 
capable of being put on armament work. They will be 
selected for jobs for which they seem to be fitted and will 
be required to go where they are sent, failing which they 
will be deprived of unemployment relief for a year. When 
the industrial machinery is fully at work it is expected 
that there will be something for everyone to do. As the 
partial mobilisation of industry is carried out by the 
Ministry of National Defence, which groups the three 
services, military compulsion may be applied if resistance 
is offered by extremist unions. So far, there is no sign 
of possible trouble, and workers show a willingness to do 
all that is required of them to carry out the programme of 
armament production. As a gesture of conciliation the 
federation of employers has favourably responded to the 
appeal of Monsieur Daladier to reinstate men who were 
discharged after the strike at the end of last November. 


Production for Export 


The plenary powers invested in the Government 
are not limited to armament production. They cover 
everything essential to national defence, including national 
economy, for which a long series of decrees was issued by 
Monsieur Paul Reynaud, the Finance Minister, under his 
three years’ plan. A structure was created that is being 
completed by new decrees. On Friday last a decree was 
signed extending facilities for the development of export 
trade. Manufacturers are already encouraged to produce 
for export by a progressive reduction of taxation with an 
increasing output of goods for foreign markets, and, under 
certain conditions, raw materials imported for the manu- 
facture of such goods may be exempted from duties. The 
new decree extends and amplifies these fiscal facilities to 
“groups specialising in foreign trade” and also to indi- 
vidual exporters. The former groups will be relieved of 
the tax on industrial and commercial profits for a period 
of five years and the cost of their “ patents ’—that is to 
say, the tax imposed on all producers and traders will be 
halved. The export trade is thus freed from a heavy 
internal fiscal burden, and the benefit accruing to it may 
be inferred from the stimulus that was given to exports 
of motor cars by partial relief a few years ago. At the 
same time these measures can only be a preparation for a 
foreign trade expansion which depends upon the results of 
active negotiations which are now being carried out for 
new commercial arrangements, particularly in Eastern 
Europe. Nevertheless, in view of the adverse balance of 
trade with nearly all countries there is a wide field for 
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When an invention is communicated from abroad the name and 
address of the communicator are pri: in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sales Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
ls. each, 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 








DYNAMOS AND MOTORS 


500,487. August 9th, 1937.—DyNAMO-ELECTRIC MACHINES, 
The British Thomson-Houston Company, Ltd., of Crown 
House, Aldwych, London, W.C.2 ; and Alan Adair Pollock, 
of Croxton House, Sherbourne Place, Leamington Spa. 

The invention has for its object a method of making stiffening 
ribs for the frames of electrical machines which is cheaper and 

more effective than usual. Where conditions are suitable a 

preferred method of construction is illustrated in Fig. 1 and 

‘ig. 2, where Fig. 2 shows a straight bar or billet of the correct 
proportions in which are flame-cut V-shaped notches A of the 
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Fig 2 





special noes illustrated (or other similar shape) so that the bar 
can easily be formed into a regular polygon by bending it cold 
round a forming bar to close up the notches, leaving at each 
corner a substantially circular hole B to be used as a lifting eye. 
The polygonal rib or ribs can then bé flame cut to a circle on the 
inside to fit the outside periphery of the bent slab frame and be 
electrically welded to it to form a single piece. Alternatively 
(in order to avoid the expense of flame cutting to a circle) the 
polygonal ribs can be placed at the ends of the bent slab in such 
a manner that the sides of the polygon inside forms chords to a 
circle having a diameter approximately the same as the outside 
of the bent slab.— February 9th, 1939. 


500,488. August 9th, 1937—E.ectric Motor SPEED ConTROL 
Systems, The British Thomson-Houston Company, Ltd., 
of Crown House, Aldwych, London, W.C.2. 

The chief cause of the fluctuations of speed of a working 
machine, such as a paper machine, is the alteration of the 
voltage and of the frequency of the current source. The altera- 
tions of the load or of the conditions of the machine with 
temperature variations have a smaller influence on the speed. 
In accordance with this invention, a voltage regulator A is 
provided. It is connected through a rheostat B to the 
terminal voltage of the driving motor C of the paper machine D. 
The voltage regulator acts upon the shunt regulator E of a D.C. 
generator F driven by a three-phase current motor. To avoid 
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the speed fluctuations resulting from the alterations of the load 
of the paper machine, or of the resistances of the field winding 
of the motor, the speed regulator G is provided. This is con- 
nected through a rheostat H to the armature of the generator J 
coupled to the paper machine, and acts upon a separate rheostat 
K arranged in the circuit of the regulator A when a deviation 
from the adjusted pre-selected value occurs. The range of 
regulation of the speed regulator G and of the regulating resist- 
ance controlled by coupling it is relatively small, since only small 
differences of speed are to be balanced. Since the latter occur 
only with a relatively large delay, the of regulation of this 
regulator need not be very large, whereby the danger of hunting 
is avoided. The rheostats B and H are positively coupled, 
though this is not essential—February 9th, 1939. 


MACHINE TOOLS AND SHOP APPLIANCES 


501,023. August 19th, 1937.—RoTatiInc MECHANISM FOR 
LATHE AND LIKE TurRRETs, Alfred Herbert, Ltd., Arthur 
Harold Lloyd, and Charles Montague Pearson Smith, 
all of the company’s address, Canal Road, Edgwick, 
Coventry, Warwickshire. 

This invention relates to rotating mechanism for lathe and 

like turrets, of the kind having a “turning” finger which 

is arranged so as successively to engage, during the backward 
movements of the turret, with different projections carried 
by the turret, whilst the locating means of the latter has been 
released, for turning the turret. Its main object is to avoid 
shock loads which may arise in those cases when the turret is 
supporting particularly heavy tools and/or the turret-turning 
operations are being rapidly effected. In the construction 
illustrated, as applied to an automatic or capstan lathe where 
the turret has a number of angularly spaced projecting arms 
providing recesses disposed ively to d by the 





is being withdrawn. The finger A is formed with a slot B 
engaged by a stationary pivot pin C on which it can turn 
slightly to follow the turning movements of the turret, and the 
rear or non-operative end of the finger is engaged by a stud D 
forced in the engaging direction by a spring. The stud and 
spring are mounted in a housing secured to the part E in which 
the pivot pin C is mounted. The remote end of the housing, 
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against which the adjacent end of the spring abuts, may be 
closed by a detachable plate F, which may, if desired, be adjust- 
ably mounted so as to allow of varying the loading of the 
spring. In ordinary conditions the maximum rearward move- 
ment of the finger need only be of the order of, say, yin., 
and the spring is sufficiently strong to limit such rearward 
movement unless the load on the operative end of the finger 
exceeds a predetermined value.—February 20th, 1939. 


TRANSFORMERS AND CONVERTERS 


499,579. 
Siemens-Schuckertwerke 
Siemensstadt, Germany. 

The invention applies to a metal vapour electric converter 
in which the anodes are within protective tubes enveloping 
them, and the object is to minimise back fires, short circuits, 
and other troubles. The anode 

head A is fixed to the stem B 


August 8th, 1938.—MetTat Vapour CONVERTERS, 
Aktiengesellschaft, of Berlin- 


to form the anode unit loosely N°499,579 
surrounded by the anode pro- E 
tective tube C. The latter is sup- 7 

ported by the anode insulator D D 


at the upper end of the stem B, 
preferably by known resilient 
means, as indicated. Move- 
ments of the anode unit, on the 
one hand, and the anode protec- 
tive tube C, on the other hand, 
during operation of the conver- 
ter are substantially pendulous 
movements about the point of 
oscillation indicated at E. 
Between the anode protective 
tube C and the rear of the anode 
head A is a gap bounded by the 
spherical surface F on the anode 
protective tube and the corre- 
sponding spherical surface G 
on the back of the anode head. 
The centre of curvature of 
both these spherical surfaces 
substantially coincides with the 
centre of oscillation E, although 
t is not necessary that the 
two points should exactly coincide. Any oscillatory movements 
of the anode unit during operation will not cause approach 
of the parts C and A (which are at different potentials) as to 
bring about concentrations of field in the gap between the 
surfaces F and C, or between the upper part of the protective 
tube and the anode stem B, which lead to undesired discharges 
between the anode unit and the protective tube.—January 25th, 
1939. 




















TRANSMISSION OF POWER 


500,986. September 23rd, 1937.—Exxctric Castes, Wladyslaw 
Siwecki, of 8, Zgoda-Street, Warsaw, Poland. ~ 

An electric cable constructed in accordance with this invention 

consists of a copper conductor A surrounded by an inner con- 

tinuous layer B of impregnated solid insulating material such 

as paper. Concentric layers C and D of similar insulating 
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material are spaced from each other and from the inner layer 
B by distance pieces E and F of rolled impregnated solid 
insulating material such as paper, laid helically all along the 
cable. In this manner spaces are formed between the solid 
layers B, C, and D, which spaces are filled with oil. The filling 
of the cable with oil may be effected by any suitable vacuum 
process employed in the filling of cables.—February 20th, 1939. 


MISCELLANEOUS 


500,337. August 6th, 1938——ComBinep Liquip HEATER AND 
Stream DESUPERHFATER, Alfred George Dobbs, 91, St. 
Mary’s Avenue, Whitley Bay, Northumberland; Harry 
Hunter, High Cottage, Dees Avenue, Wallsend-on-Tyne, 
Northumberland ; and Wallsend Slipway and Engineering 
Company, Ltd., Wallsend-on-Tyne. 

The invention relates to a combined liquid heater and steam 

desuperheater for raising the temperature in cases where the 

initial temperature of the heating steam requires to be reduced 
before the steam enters the heating chamber containing the 
tubes through which flows the liquid to be heated. A heating 
chamber A has a heater B divided into an inlet compartment 
C and an outlet compartment D by a partition E. The com- 
partments C and D are connected by tubes F which are in A. 








useful negotiations. 





operative end of the ‘ turning ” finger whilst the turret slide 





The chamber A has a condensate outlet branch G to which is 
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secured a condensate or desuperheater chamber H in which 
is arranged a coil of piping I. The chamber A is connected through 
a desuperheated steam inlet branch J by a pipe to the discharge 
end of the coil of piping I. The chamber H has a condensate 
overflow branch K connected to a drain trap L by a pipe pro- 
vided with a control valve. In operation liquid to be heated 
enters the compartment C and flows through the tubes F to 
D, from which it is discharged. Superheated steam is supplied 
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to the coil I, from which it enters the chamber A through the 
branch J, which is provided with a control valve. Condensate 
from the chamber A enters the chamber H through the branch 
G. The condeusate overflow K is so situated that the level of 
the condensate in H is always above the coil of piping I, whereby 
the steam, as it flows through I, is desuperheated by the con- 
densate before it enters A and contacts with the tubes F.— 
February Tth, 1939. 


500,344. September 2Ist, 1938—-Dry Surrace Contact 
Exvecrric Rectiriers, The British Thomson-Houston 

_ _ Company, Ltd., of Crown House, Aldwych, London, W.C.2. 
Electric valves constructed in the manner of a dry rectifier 
having a control grid embedded in the barrier layer have the 
disadvantage that the barrier layer is extremely thin. According 
to this invention, the difficulty is overcome. A layer A of 
selenium is applied by vaporisation, fusing, or in any other 
manner as the semi-conductor layer on the carrier electrode 
consisting, say, of iron. A layer of easily fusible metal, e.g., 
Woods metal, lead-bismuth alloy, or the like, is sprayed on to 
the free surface of the semi-conductor layer as counter-electrode 
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B. Between the counter-electrode and the semi-conductor 
layer A is the barrier layer C, say, of selenium dioxide. The 
supply conductors to the carrier electrode D and to the counter- 
electrode B are formed by two wires E and F. Buried in the 
semi-conductor layer A is a control grid consisting of a fine silver 
wire network, the grid bars or wires G of which are coated with 
@ quartz layer vaporised thereon as an insulating envelope H. 
The insulating envelope is made of such thickness that a grid 
emission at the potentials applied in practice is absolutely 
avoided. In the drawing the grid bars running from the front 
backwards can be seen in section, and are represented as flat 
rolled wires. The grid voltage is applied by the supply wire J.— 
February 7th, 1939. 

500,667. December 13th, 1937.—NoN-RETURN VALVEs, 
Cockburns, Ltd., and Thomas Grant, both of the company’s 
Clydesdale Engineering Works, Cardonald, Renfrewshire. 

The non-return valve deseribed ineludes a non-return element 

A of pot form movable within a cage B having an annular seat C 

for engagement by the face C' of A. B has also lateral ports 

D which are unmasked progressively by the skirt A as the valve 

element rises from its seat C, there being thus constituted, in 
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effect, a combined mushroom valve and a piston valve in series, 
with the space E above serving as a dashpot cavity te prevent 
violent movement of A. For permitting adjustment of the speed 
of dashpot control there is provided a by-pass passage G (Fig. 2) 
directly connecting the hpot cavity E with the outlet 
side of the valve and controllable by a manually adjustable 
by-pass needle F, The ports D are so proportioned that the 
unmasked area is always less than the corresponding through 
area between the co-operative faces C, C!. As will . under- 


stood, in use, the dashpot cavity E above the valve element A 
‘8s exposed to the fluid pressure on the outlet side of the valve 





element by way at least of the ports D and the clearance between 
the cage and the skirt. When A is unseated by excess fluid 
ag es on its inlet side, its opening movement is cushioned 
y dashpot action and pressure fluid passes from the inlet 
between the faces C, C!, and through the unmasked fractions 
of the ports D to the outlet H. When the inlet pressure drops 
sufficiently below the pressure on the outlet side, A moves in 
closing direction and progressively masks the ports D and 
ultimately interrupts the main flow before the faces C, C! 
interengage, which latter action takes place without shock 
and therefore without damage to these faces, as the speed of 
movement of the valve element A is at all times controlled 
by the dashpot action. So that the valve element A may be 
caused to rotate slowly in use, there are formed in the external 
eylindrical surface of the skirt a plurality of equispaced grooves 
of helical form, extending from end to end so as to form conduits 
for passage of pressure fluid.—February 14th, 1939. 
500,946. June llth, 1937.—SeaLine Devices For UsE witH 
PIPES OR THE LIKE, The Newport and South Wales Tube 
Company, Ltd., Corporation Road, Newport, Mon; 


+ 


Institution of Locomotive Engineers 
To-day, March 3lst.—Trocadero Restaurant, Shaftesbury 
Avenue, W.1. Annual dinner. 6.30 for 7 p.m. 
Institution of Mechanical Engineers 
To-day, March 3lst.—Sream Group: Storey’s Gate, West- 
minster, 8.W.1. Second Report of the Pipe Flanges 
Research Committee. 6 p.m. s 
Institution of Naval Architects 
To-day, March 3\1st.—Royal Society of Arts, John Street, 
Adelphi, W.C.2. Spring meetings. 10.30 a.m. each day. 
For programme see page 388. 
Institution of Sanitary Engineers 
To-day, March 3\st.—Caxton Hall, Westminster, 8.W.1. ‘* Con- 
erete Practice,” R. C. Blyth. 6.30 p.m. r 
Institution of Professional Civil Servants 
To-day, March 31st.—Royal Society of Arts, John Street, 
Adelphi, W.C.2. “‘ The Modern Uses of Plastics,” N. J. L. 
Meg 6 p.m, 





Edwin Stinson Smith, “‘ Ingleside,” Fields Park Cr . 
Newport, Mon; and Rudolf Francis Weiser, ‘‘ Rosefield,”’ 
27, Queens Road, Sketty, Swansea, Glam. 

The invention relates to a device for applying internal or 
external pressure to a ring for the purpose of connecting one 
member to another, or for the purpose of providing sealing 
means for a pipe or other joint. The device comprises a solid 
ring adapted to be forced into contact with the member in 
question by radial pressure exerted by a fluid or plastic sub- 
stance, the pressure being exerted directly upon the whole 
of the inner or outer surface of the packing ring, and this being 
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the only pressure mediu:n employed. The pressure medium 
which exerts pressure on the ring is varied to suit the applica- 
tion of the invention. Various forms of construction of the 
invention as applied to a sealing device for a pipe joint are 
illustrated, and two are shown in the accompanying drawings. 
Referring to Figs. 1 and 2, an annular space A between a joint 
ring B and a surrounding housing C is occupied by plastic 
material. Pressure is exerted on this material by means of 
screws D which engage bosses E integral with the housing C. 

The form of construction shown in Figs. 3 and 4 is intended 
mainly for use in connection with high-pressure pipe lines. 
In this case the plastic material is located in an annular space 
between a joint ring B and a junk ring J of inverted U section 
surrounding the joint ring, but arranged internally of the 
housing C. A plurality of external stiffening webs K is provided. 
-—-February 13th, 1939. 








Forthcoming Engagements 





Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this sted to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the tings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 
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Chartered Surveyors’ Institution 
Monday, April 3rd.—12, Great George Street, Westminster, 
8.W.1. ‘ Air Raid Precautions with Special Reference to the 
Duties of Surveyors,” T. E. Scott. 6.30 p.m. 
Institute of British Foundrymen 
Saturday, April 1st.—LANCASHTRE BraNcH: Engineers’ Club, 
Albert Square, Manchester. “ Some Experiments Referring 
to the Phenomenon of Porosity and Suckling in Cast Iron,” 
W. West and C. C. Hodgson. 4.15 p.m. 
Institution of Automobile Engineers 
Tuesday, April 4th—Royal Society of Arts, John Street, 
Adelphi, W.C.2. ‘‘ Noise Measurement and Analysis in 
Relation to Motor Vehicles,” G. W. C. Kaye and R. 8. 
Dadson. 7.45.p.m. 


Junior Institution of Engineers 
To-day, March 31st,—39, Victoria Street, Westminster, S.W. 1. 
“Engineering on the Stage,” R. Gillespie Williams. 
7.30 p.m. 
Rugby Engineering Society 
To-day, March 3\st.—Conservative Assembly Room, Albert 
Buildings, Rugby. “‘ Design as an Aid to Manufacture,” 
D. W. Kinnaird. 7.30 p.m. 
Sheffield Metallurgical Association 
Tuesday, April 4th.—198, West Street, Sheffield. ‘‘ Properties 
of Steels at High Temperatures,” W. E. Bardgett. 7.30 p.m. 
Societe des Inganieurs Civils de France 
Tuesday, April 4th.—British Section: Inst. of Mechanical 
Engineers, Storey’s Gate, Westminster, 8.W.1. ‘‘ Refrigera- 
tion on Railway Rolling Stock,” J. B. Verlot. 6 p.m. 
Society of Engineers 
Monday, April 3rd.—Geological Society’s Rooms, Burlington 
House, Piccadilly, W.1. ‘‘ Sea Defence Works in Lincoln- 
shire,” E. W. A. Price. 6 p.m. 


Stephenson Locomotive Society 


Monday, April 3rd.—Dining Club, Kings Cross Station, 
London, N.1. ‘‘ The Hook Continental from the Fireman’s 
point of View.” W. Lee. 6.30 p.m. 








LAUNCHES AND TRIAL TRIPS 





BriraMer, motor tanker; built by Barclay, Curle and Co., 
Ltd., to the order of Halle and Pet 3 di i length 
488ft., breadth 66ft. 6in., depth 35ft. 6in., deadweight 15,000 
tons. Engines, opposed piston, four cylinders, 670 mm. 
diameter by 2320 mm. combined stroke ; trial trip, March 15th. 

Kars, motor tanker; built by the Blythswood Shipbuilding 
Company, Ltd., to the order of Western Oil Shipping Company, 
Ltd.; dimensions, length 490ft., breadth 63ft. 6in., depth 
34ft., deadweight 13,500 tons. Engines, four stroke, single 
acting, eight cylinders, 650 mm. diameter by 1400 mm. stroke, 
constructed by John G. Kincaid and Co., Ltd.; trial trip, 


March 16th. 











PERSONAL AND BUSINESS ANNOUNCEMENTS 





Grorce Exuson, Ltd., Birmingham, informs us that the 
firm’s Newcastle office has been removed to Watson House, 
Pilgrim Street. 

WEARDEN AND GuyteE, Ltd., Louden Tool Works, Archer 
Road, Sheffield, inform us that they have completed extensions 
to their factory, consisting of additional ground floor accom- 
modation for steel and oil storage, and another storey giving an 
additional machine shop, 120ft. by 60ft. Further additions 
include new canteen, &c. The total additional floor space 
obtained by these extensions is 10,300 square feet. 








CONTRACTS AND ORDERS 
The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





Tue Ismari1a Vatve Company, London, has received instruc- 
tions from the Admiralty to design and supply an Ismailia 
multiple reflux valve for the main oil engine exhaust pipe of 
R.B.S. ‘* Research.” 

RaNsoMEs AND Rapter, Ltd., Ipswich, have received an 
order for a new type of dragline excavator capable of digging 
34/4 cubic yards of earth per bite and having a boom 135ft. 
long. This machine, which is for use in a Northamptonshire 
ironstone mine, has a new walking system consisting of a large 
foot on each side and walks forward in steps. The walking 
system, it is claimed, enables the machine to travel over ground 
too soft for any other type of traction. 

Tue CAMBRIDGE INsTRUMENT Company, Ltd., has received 
an order for equipment for the boiler-house in the new exten- 
sion of the Battersea power station. The contract includes 
multi-point electrical di ther ter indicating and 
recording outfits, thermo-electric pyrometers, CO, indicator, 








Rolls-Royce Cant 


Monday, April 3rd.—DerBy CENTRE : 2 
Terms 


Nightingale Road, Derby. “ Automobile Design in 
of Aluminium,” L. H. Pomeroy. °7.30 p.m. 
Institution of Civil Engineers 
Tuesday, April 4th.—Great George Street, Westminster, S.W.1. 
“Investigation of the Outer Approach Channels to the 
Port of Rangoon by Means of a Tidal Model,” O. Elsden ; 
and ‘‘ Schemes of Improvement for the Cheshire Dee: An 
Investigation by Means of Model Experiments,” J. Allen. 
<pae. NEWCASTLE-UPON-TYNE Assoc.: Mining Institute, 
estgate Road, Newcastle-upon-Tyne. ‘‘ The Launching 
of a Ship,” A. H. Diericx. 7.30 p.m. 
Thursday, April 6th.—Bristot Assoc.: Royal Hotel, College 
Green, Bristol. ‘“‘ Land Drainage,” J. C. A. Roseveare. 


5 p.m. 
Institution of Electrical Engineers 
Wednesday, April 5th.—WirE.eEss Section :, Savoy Place, Vic- 
toria Embankment, W.C.2. ‘‘ Radio in Aviation: A 
General Survey, with Special Reference to the Royal Air 
Force,” N. F. 8. Hecht. 6 p.m. 
Institution of Engineers and Shipbuilders in Scotland 
Tuesday, April 4th.—39, Elmbank Crescent, Glasgow. Annual 
general meeting. “ Marine Salvage,” H. Thomas. 7.30 p.m. 





p ders, and an indicator and a recorder for smoke 
density. For the turbine ee the firm is supplying six two- 
point thermo-electric recording pyrometers, each recorder being 
fitted with internal illumination. 








CATALOGUES 





Marsuatt, Sons anv Co, (Successors), Ltd., Gainsborough. 
—Publication No. 2470 on steam road rollers. 

HARLAND ENGINEERING ComPpanyyLtd., Alloa.—Publications 
on small and medium-sized electric A.C. motors. 

Auumintum Ustoy, Ltd., The Adelphi, Strand, London, 
W.C.2.—Brochure on aluminium architectural sect 

Heap, WricHtTson anv Co., Itd., Stockton Forge, Norton 
Road, Stockton-on-Tees.—New booklet on light alloy skips and 
cages. 

Hacksripce Exzcrric Construction Company, Ltd., 
Walton-on-Thames.—Descriptive brochure on artificially cooled 
transformers. 
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A Seven-Day Journal 


The Employment Returns 


On Monday evening, April 3rd, the Ministry of 
Labour announced that it was provisionally estimated 
that at March 13th,.1939, the number of insured 
persons, aged 16-64, in employment in Great Britain 
was approximately 12,403,000. This was 181,000 
more than the total for February 13th, 1939. It 
is estimated that on a comparable basis there was 
an increase of approximately 180,000 as compared 
with March 14th, 1938. Employment improved, 
between February 13th and March 13th, in almost 
every industry. The improvement was most marked 
in building, public works contracting, agriculture 
and horticulture, coal mining, the iron and steel 
industry, tin-plate and metal goods manufacture, 
engineering, the cotton and wool textile industries, 
the pottery industry, the distributive trades, and hotel 
and boarding house service. There was a slight decline 
in employment in shipbuilding and repairing. At 
March 13th, 1939, the numbers of unemployed persons 
on the registers of Employment Exchanges in Great 
Britain were 1,429,085 wholly unemployed, 231,245 
temporarily stopped, and 66,599 normally in casual 
employment, making a total of 1,726,929. This was 
169,789 less than the number on the registers at 
February 13th, 1939, and 22,052 less than at March 
14th, 1938. The total on March 13th, 1939, comprised 
1,285,366 men, 44,268 boys, 349,133 women, and 
48,162 girls. The total of 1,726,929 registered 
unemployed included 1,584,015 persons who were 
applying for benefit or unemployment allowances. 
An analysis of these applicants according to the length 
of the last spell of registered unemployment is as 
follows :—286,000, or 18 per cent., twelve months or 
more; 1,136,000, or 72 per cent., less than six 
months ; 881,000, or 56 per cent., less than three 
months, and 630,000, or 40 per cent., less than 
six weeks. 


Director of Road Research 


Wirn the beginning of the month Dr. W, H. 
Glanville, M. Inst. C.E., took up his appointment 
as Director of Road Research in succession to Dr. 
R. E. Stradling, M. Inst. C.E., who is continuing 
his work as Director of Building Research. As 
Assistant Director of Road Research, Dr. Glanville 
has been in charge of the Road Research Laboratory 
for the past 2} years, and prior to that time he held 
a senior position at the Building Research Station. 
He has been associated for many years with research 
aspects of building and civil engineering and serves 
on numerous committees concerned with research 
and the application of research to practice. Dr. 
Glanville is also a member of the committee of the 
newly formed Road Engineering Section of the 
Institution of Civil Engineers. The Road Research 
Laboratory, we may recall, has been an establish- 
ment of the Department of Scientific and Industrial 
Research since 1933. The original buildings were 
erected and equipped by the Ministry of Transport 
in 1930 as a testing laboratory associated with experi- 
mental work on roads, but the urgent call for funda- 
mental research on road materials has led to a rapid 
extension of its functions. The Laboratory is advised 
in its work by a Road Research Board composed of 
engineers and scientists with special knowledge of 
road problems. It is concerned with the improve- 
ment of bituminous, concrete, and other road-building 
materials as well as with the study of soil problems 
and the surface characteristics of roads. Close 
contact is maintained with the full-scale experiments 
carried out by the Ministry of Transport on public 
highways, and several members of the Road Research 
Board, in addition to the Director of Road Research, 
are members of the Ministry’s Experimental Work on 
Highways (Technical) Committee. 


The P.L.A. Thirtieth Anniversary 


THIRTY years ago, Friday, March 31st, was the 
appointed day on which the Port of London Authority 
came into being. Two of the original members are 
still serving on the Board, namely Lord Ritchie 
of Dundee, the present Chairman of the Authority, 
and Sir [on Hamilton Benn, the Chairman of the Law 
and Parliament Committee. The Port of London 
Authority was constituted in 1908 to take in hand a 
specific work, viz., to bring the old docks, hitherto 
under the management of a number of dock com- 
panies, and the tidal portion of the River Thames, 
formerly under the jurisdiction of the Thames Con- 
servancy, into harmony with modern requirements 
to preserve and administer the Port of London, and 
to restore its ancient commercial supremacy which 
was being threatened by inadequate facilities and con- 
flicting interests. The Authority’s first concern was 
to deepen and widen the approach to the Port and 
the channels of the Thames. Whereas in 1909 the 
draught of the largest vessel that then used the port 
was 27ft., vessels drawing up to about 37ft. have 





been accommodated in recent years, and vessels up 
to 6000 tons now discharge and load cargoes at 
London Bridge. During the last thirty years 
£3,200,000 have been spent on the removal to sea of 
some 52,700,000 tons of dredged material. Since 
its inception the Authority has carried out vast 
improvements in the port by way of enclosed dock 
accommodation, the provision of modern equipment, 
and the widening and deepening of the river channels. 
The total expenditure involved on works completed 
amounts to £20,000,000. During the past thirty 
years the whole of the Authority’s dock estate has 
been developed and extended without disturbance 
of trade; indeed, throughout the most intensive 
period of reconstruction and expansion the trade of 
the port increased. Comparative statistics for 1909 
and 1939 reflect the magnitude of the Authority’s 
task. During this period there has been a steady 
expansion of trade. The tonnage of shipping that 
annually uses the Port of London is nearly two- 
thirds more than in 1909; last year 61,896,484 net 
registered tons of shipping arrived at and departed 
from the port. Comparable figures for 1909 in 
respect of the volume of goods handled are not avail- 
able, but the increased flow through the port is 
comparable with the increase in the amount of 
shipping; last year 42,080,000 tons of imports, 
exports, and transhipments were dealt with. The 
value of the port’s seaborne trade is over one-third, 
or 37-7 per cent., of the total overseas trade of the 
United Kingdom. 


The Chamber of Shipping 


AT a meeting of the Council of the Chamber of 
Shipping of the United Kingdom, which took place 
on Thursday, March 30th, a resolution was unani- 
mously adopted, welcoming the announcement by 
the Government in Parliament on Tuesday, March 
28th, of its proposals as an indication of its deter- 
mination to maintain and develop an adequate 
British mercantile marine. The resolution expresses 
regret at the discrimination which excludes certain 
sections of the industry or classes of tonnage from 
these proposals, but pledges its support to the 
Government in maintaining and developing an 
adequate mercantile marine, and holds itself at the 
immediate disposal of the Board of Trade to work 
out the details of the various schemes in such a way 
as to render them fully effective for the objects in 
view. As regards the future organisation of the 
industry, in order to avoid any misunderstanding 
of the Government’s announcement in Parliament, 
the Council desires to emphasise that the industry 
is not disorganised. At the same time, the resolution 
points out that there is no industry in the country 
the organisation of which is not capable of improve- 
ment. The shipping industry therefore welcomes the 
Government’s support of its endeavours to secure 
continuous improvement of its organisation. We 
may place on record that the week has been note- 
worthy in the placing with British shipbuilding 
yards of several orders for mercantile tonnage, which 
have been warmly welcomed by the shipyards 
and marine engine works in all the shipbuilding 
centres in which orders have been placed. 


Prevention of Road Accidents 


THE report of the Select Committee of the House 
of Lords on the Prevention of Road Accidents was 
published on Thursday, March 30th, by the Stationery 
Office. It makes a large number of detailed recom- 
mendations, and expresses the opinion that most 
important contributions towards the lessening of 
accidents would be the education of all users of 
roads in road behaviour, and the segregation of the 
different classes of road users. The Committee 
states that it was not impressed by the evidence it 
heard from the Ministry of Transport about the 
organisation and the working of the Department so 
far as road accidents and road construction were 
concerned. It formed the impression that there 
was in these matters a lack of vision, of initiative, 
and of driving force in the Department. At the 
same time, the Committee adds that the difficulties 
of the Ministry are often increased by the necessity 
of securing the concurrence of a large number of 
local authorities to projected road improvements. 
Regret is expressed that the Road Fund is now 
merged in the Exchequer. Although there are many 
claims on the Treasury, the suggestion is put forward 
that the balance sheet should take account of another 
item—human life. New roads would, it is held, 
remove congestion and, it is hoped, lessen the number 
of accidents. It is recommended that the driving 
test should be made more searching than it now is. 
The stricter control of cyclists is suggested, and the 
carrying of a red rear lamp on cycles is put forward 
as a compulsory measure in addition to a reflector. 
It would be an advantage, the Committee suggests, 
if the Ministry of Transport would subsidise a repre- 





sentative district as a show area containing all that 
is best in road control. There should also be, it holds, 
a considerable extension of the use of fly-overs 
or tunnels on main roads. All ievel crossings on 
main roads should be bridged or tunnelled as soon as 
possible. Street lighting should be made uniform, 
particularly in the case of trunk and Class I roads. 
Tramlines should be removed, and trams should 
be replaced by trolley vehicles. Strident horns should 
not be permitted, and the position of obligatory 
lights should be standardised. 


The P.E.P. Gas Industry Report 


On Thursday, March 30th, there was published by 
the P.E.P. (Political and Economic Planning) a 
report on a proposed scheme for the reorganisation of 
the gas indistry. The report can be obtained from 
the P.E.P. Office, 16, Queen Anne’s Gate, London, 
S.W.1, at the price of 10s. 6d. It outlines a plan for 
the constitution of a National Gas Authority, local 
units and regional groups, the appointment of gas 
commissioners, and the substitution of the present flat 
rate by a tariff, which might be a two-part rate. The 
scheme which is elaborated in the report provides for 
the creation of small Local Units, either separate 
undertakings or branches, whose main responsibility 
would be to maintain local contact with consumers, 
and whose work would include such matters as sales, 
installation, maintenance, and service. The Regional 
Group which might take the form of either a co-opera- 
tive body or an amalgamation, would have as its 
purpose the planning of the production for the region 
as a whole, arranging, where necessary, bulk supply 
and the extension or closing of works. It would also 
provide common services of a technical or specialised 
nature, and would direct marketing and bulk purchase 
of appliances within the region. The National Gas 
Authority would, the report proposes, be constituted 
from existing national organisations within the 
industry, including the appliance makers. Its 
purpose would be to supervise and co-ordinate the 
operations of the Regional Groups and provide 
certain central services, as well as to direct the 
relation of the industry with the public in general, 
the State, and other industries. The gas com- 
missioners would administer the system of ultimate 
control in the interests of the consumer, under 
parliamentary supervision, which is now administered 
by the Board of Trade. There are many other 
recommendations, and the report is a lengthy one 
with many tables and diagrams. Its. purpose is to 
stimulate voluntary reorganisation within the 
industry, but it suggests that it may be necessary to 
have powers in reserve, and that such powers would 
best be exercised by the proposed National Gas 
Authority. 


A Non-Magnetic Research Ship 


On Tuesday evening, April 4th, the non-magnetic 
research ship “ Research,” which was ordered by 
the Admiralty from Philip and Son, Ltd., Sandquay, 
Dartmouth, was launched. The naming ceremony 
was performed by Mrs. H. Spencer Jones, the wife of 
the Astronomer Royal. After the ceremony a 
reception was held in the Dartmouth Guildhall. In 
the course of a speech proposing the health of the 
builders, Vice-Admiral J. A. Edgell made reference 
to some of the difficulties which had been met and 
overcome in the building of the ship. He read a 
telegram from the Department of Terrestrial Mag- 
netism of the Carnegie Institute at Washington 
sending best wishes for the successful launch of the 
** Research ” and wishing the vessel a long and useful 
life in its task of getting data for the advancement of 
scientific knowledge. The telegram congratulated 
the Admiralty on building the vessel and thus main- 
taining the continuity of the magnetic survey of the 
ocean. The “ Research” which has already been 
mentioned in our columns, is a 750-ton sailing ship, 
which is rigged as a brigantine, but she will carry 
auxiliary oil engines, which are non-magnetic and 
have been supplied by Petters, Ltd. A description 
of the engines is given elsewhere in this issue. The 
purpose of the ship is to gather data on behalf of the 
Admiralty on magnetic variation, and the charts 
which will be prepared as a result of the work of the 
* Research” are to be made available to all nations 
in the interests of the safe navigation of the ocean and 
the air. Survey work of this kind was carried out 
for twenty years by the American vessel ‘‘ Carnegie ” 
until she was destroyed by fire, and the present 
vessel has been built to carry on the work. In 
the event of war the “ Research ” would be assigned 
a special mark, which, by arrangement with the 
Powers, would protect her from any attack. We 
may record that for the construction of her hull 
James Booth and Co. (1915), Ltd., of Birmingham, 
have supplied some of the heaviest sections of non- 
ferrous metal which have yet been produced by the 
extrusion process. 
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A History of Rotary 


Engines and Pumps 


No. XIII 
(Continued from page 396, March 31st) 


DIFFERENTIAL MACHINES 


TN all the machines so far dealt with there have 
been two principal parts necessary to attain 
the action, the piston and abutment respectively. 
In Differential machines the distinguishing feature 
is the total absence of any abutment whatsoever. 
Two or more pistons able to rotate about the same 
axis in a cylindrical case are constrained either 
to travel at a speed which varies throughout a 
revolution so that they alternately approach and 
recede from one another, or, alternatively, to 
move through part of a revolution and then 
become stationary as another piston performs a 
similar evolution. In either case, the piston that 
is moving more slowly than its fellows acts tempo- 
rarily as an abutment for them and no other abut- 
ment is required. The first of the class was Horn- 
blower’s, already described in article No. II. 

It is difficult in this class of machine to find 
characteristic qualities of general application to 
the whole of the machines in the group. The 
remark, however, may be ventured that those 
mechanisms which require the pistons to have a 
“ stop-and-go ” action are inferior on mechanical 
grounds to those constraining the pistons to move 
at a varying speed, but without a halt. Never- 
theless, some of the means suggested for producing 
the latter motion were at least as impractical as 
the “ stop-and-go” motions. Further it may be 
pointed out that the machines suffer as a class 
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Fic. 85—MEAD, 


all the disadvantages in relation to the length 
of packing required which have already been 
noted in relation to other types of rotary. At the 
very least, there must be twice as much packing 
as there is in a conventional reciprocator since there 
are two pistons to pack instead of one. Several of 
the designs suggested in the nineteenth century 
suffered also from excessive clearance volume since 
the pistons when at their nearest included between 
them a considerable volume. The remedy, to 
increase the thicknesses of the pistons so that this 
volume might be reduced, does not seem to have 
been clear to many inventors, or else they did not 
appreciate the harmful ensuing effects. In some 
cases, too, though the mechanism appears 


attractive, it will be found on examination that 
the line of thrust from the piston or from attach- 
ments to its shaft to a second driven part of the 
machine lies at an objectionably oblique angle 
so that wear would become excessive and knocking 
was liable to develop. 





The variety available is not actually very large. 
Broadly, the machines can be divided into three 
groups distinguished by the mechanism used to 
obtain the varying motion. Free wheels can be 
used and ratchet devices are included under 
that head; elliptic or other gears can link the 
pistons together so that they move with unequal 
speeds; or lastly, the excentric principle first 
suggested by Mead in 1808 may be employed 
either in the form of a sliding block turning about 
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FIG. 86—GALLOWAY'S MODIFICATION OF MEAD'S 
ENGINE 


an axis excentric to that of the piston or by driving 
the pistons directly or through connecting-rods 
from an excentric disc. But the fact that only 
these three varieties appear to exist does not limit 
the interest of Differential machines. 

The chief object of interest, in fact, lies in the 
ingenuity or otherwise of the mechanism adopted 
to produce the peculiar motion required and to 
convert it when obtained into a regular motion 
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of the driven shaft. Hornblower, it will be 
remembered, achieved his result by means of a 
most ingenious, but, as the result proved, imprac- 
ticable, free-wheel device. More than twenty-five 
years later Mead patented a machine with the 
true continuous action that has caused us to label 
this class of machine “ Differential.” 


1808/3163: Mead—From the _ illustration 





1 Mechanic’s Magazine, 1933, Vol. XIX, pages 177, 193. 








(Fig. 85) re-drawn from the Mechanic’s Magazine 
it will be seen that Mead’s engine has two pistons 
confined within a circular cylinder and so mounted 
coaxially that they are able to move independently. 
Each piston shaft carries externally an arm or 
crank A terminating in a roller, and the rollers 
engage with a slot B cut along a diameter of the 
fly-wheel, the axis of which is excentric to that 
about which the pistons turn. Since the two 
arms only reach in one position just beyond the 
centre of the wheel and in another position extend 
nearly to the periphery, the pistons are constrained 
to move at varying speeds according to their 
angular positions. Steam and exhaust valves are 
suitably placed to connect with the expanding and 
contracting spaces. Mead had high hopes of his 
machines. “They may be applied as powerful 
engines for extinguishing fire or for raising or 
forcing water up to any height required, and may 
also be used as air pumps for philosophical experi- 
ments, or for air pumps and condensers for steam 
engines, and for many other useful purposes.” 

According to Stuart, ‘‘ Mead made some engines 
on this principle, but their fate did not vary from 
those which had preceded them. ‘The great 
friction of the circular plates by which the pistons 
were attached to the axle and their consequent 
wear was in practice a bar to the apparatus 
becoming generally useful. It is inferior to Horn- 
blower’s in the circumstance of the piston moving 
over the perforations made for the steam and con- 
denser pipes, but it excels the model in the means 
for making one of the pistons alternately become 
the abutment.” In the early days, when hemp 
soaked in tallow was the only known means of 
adequate packing, the fact that the piston moved 
‘over the perforations made for the steam and 
condenser pipes’’ was a rather serious disad- 
vantage. The edges of the perforations were 
liable to cut the packing to pieces. 

Many years later the machine was modified by 
Elijah Galloway, who linked the ends of the arms 
to the periphery of the fly-wheel by means of con- 
necting-rods, thus producing a machine—Fig. 86— 
free from the friction of the wheels riding in the 
slot. 

1820/4517 : Carter.—Carter reverted to a free- 
wheel design, not unlike that invented by Horn- 
blower. Two narrow leaves C and D (Figs. 87 
and 88), were mounted on a central revolving 
axle and two broad leaves E and F were carried 
about the same axle from plates A and B at 
each end. The cylinder in which these leaves 
were contained was also able to revolve and 
was in fact maintained in constant motion by the 
alternate connection of the leaves with it. Power 
was transmitted through a ring of teeth on its 
periphery. The pairs of leaves which alter- 
nately drove the cylinder were clamped against 
turning back when acting as abutments by means 
of the free-wheel mechanism shown in one of the 
sections, Fig. 88. Near the end of the axle there was 
a ring G, which carried on its periphery two wedge- 
shaped pieces. On top of the wedges and retained 
in position only by the springs H were two loose 
clamps J, and the whole mechanism was confined 
within a fixed ring attached immoveably to the 
foundation plate. So long as the rotation of the 
axle continued to be counter-clockwise the device 
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1820: LONGITUDINAL SECTION AND ELEVATION OF WHEEL R 


was free to move since the loose clamps urged 
forward by the springs tended to lag behind the 
wedges. But when the axle tended to turn back 
the wedges at once advanced beneath the clamps 
and, thrusting them outwards, clamped them firmly 
against the immoveable ring, thus entirely pre- 
preventing the motion. Two such mechanisms, 
one for each pair of leaves, were arranged within 
the fixed ring, and two more identical mechanisms 
were situated within a ring K on the end of the 
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revolving cylinder to transmit the motion from the 
leaves to the cylinder. 

Admission of steam to the machine took place 
through a lantern ring to the hollow shaft L and 
an eduction pipe within the hollow shaft led the 
steam away to exhaust. Admission and exhaust 








caused the valve to be thrown over and locked in 
position by a familiar spring action. The inventor 
proposed that the air pump for the condenser 
should be constructed in a similar way to the engine, 
but without the free-wheels, and that its two pairs 
of pistons should be driven from the wheels P and 
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Fic. 88—CARTER: SECTIONS THROUGH CYLINDER AND FREE WHEEL 


to and from the actual working spaces was con- 
trolled by an oscillating valve M, which moved 
around at the same time as the broad leaves, but 
could be swung to and fro relatively to them in 
order to admit the steam before or behind them. 
The valve was pressed up against its face by means 
of coil springs fitting over pins which penetrated 
at the other end into a supporting plate N. One 
of the pins projected right through the plate N and 
through a slot in its backing plate O, and thus 
emerged from the cylinder. By oscillating this 
pin from side to side the valve could therefore be 
moved. The necessary motion was provided by 
catches on the wheel P at the other end of the 
machine. This wheel was mounted on the same 
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FIG. 89—SMITH, 1829 

shaft as the narrow leaves and turned with them. 
As it moved a catch upon it came into contact 
with the arm on the end of the shaft Q which 
projected axially along the machine and _pene- 
trated through a hole in one of the broad leaves. 
At its other end the shaft Q carried another 
arm adapted to engage and move the projecting 
valve pin. The valve being thus thrown over, the 
rotation of wheel P ceased. The shaft Q was now 
carried around together with the valve by the 
movement of the broad leaves until the arm on the 
end of the shaft contacted with another catch on 
wheel P when the valve was again reversed. In 
order to ensure that the movement of the valve 
should be rapid there was mounted on wheel R, 
which turned in company with the broad leaves, 
the valve and the valve pin, the device S which 





R, which, being themselves an intermittent motion, 
would provide the required alternate movement of 
its pistons. 

1829/5755 : Smith.—There are, of course, several 
means by which the pistons of the Differential 
machine can be caused to move with unequal 
speeds during each revolution. Not all of them 
are good, and Smith chose to patent a number of 
the least preferable. Most of his suggestions were 





patent only elliptic gears. He also suggested, 
amongst others, the horrible contrivances illus- 
trated above in the engraving. 

1833/6419: Stein—lIn this machine of the 
“ stop-and-go’”’ type, a rather remarkably neat 
ratchet release mechanism was suggested. There 
are two pistons A and B, Fig. 90, carried from 
plates at the ends independently of the central 
shaft. In each piston there was a loose piece C 
able to slide in and out radially to engage with a 
number of slots in the central shaft or with a single 
slot in the cylinder between the inlet and exhaust 
ports. Assuming piston A,as shown in the first draw- 
ing, is restrained from turning back by reason of its 
catch being engaged with the slot in the cylinder, 
piston B will be driven around by the steam and 
will carry the shaft with it, being engaged to that 
member by its catch. When piston B comes up 
behind piston A, its head closes off the outlet to 
exhaust, with the result that a small amount of 
steam is trapped between the pistons. A fly-wheel 
on the central shaft now maintains the motion of 
piston B, and piston A is forced to move 
forward by the pressure of the trapped steam. 
But the spacing of the slots in the shaft is so 
arranged that one now lies exactly beneath the 
catch piece in piston A, and that piston as it 
advances is consequently engaged with the shaft. 
As the motion continues, steam from the inlet 
port finds its way to the space between the two 
pistons, and whilst piston A is thus forced around, 
piston B is pressed back. The shaft by continuing 
to turn forces up the catch in piston B into engage- 
ment with the slot in the cylinder, thus preventing 
that piston from performing a retrograde move- 
ment, and conditions are now exactly as they were 
at the beginning of the action, save that it is piston 
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for arrangements of gears. If the two coaxial 
shafts on which the pistons move are brought out at 
opposite ends of the cylinder they can be made to 
drive a second parallel external shaft—Fig. 89— 
through the medium of, for instance, the elliptic 
gears shown in the drawing. It is only required 
that the two gears on the second shaft shall have 
their major axes at right angles, for then one 
piston, driven from one end, will be moving rapidly 
whilst the other, operated from the other end, is 
moving slowly. But Smith was not content to 





1832 


A which is now in motion and piston B that is 
stationary. 

Apart from mechanical troubles—the wear of 
the catches seems likely to be rapid—the machine 
suffers the disadvantage of a quite lengthy dead 
period. But as compared with Hornblower’s and 
Carter’s engines, the simplicity and neatness of 
the device is remarkable. It would be interesting 
to know whether any engines were made to this 
plan, but information appears to be lacking. 

(To be continued) 
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(Continued from page 398, March 31st) 


L.M.S.R.: 
“Tar Royat Scot’? anp ‘“ CoRONATION Scot ” 


| a articles dealing with North American and 
English locomotives, it is particularly fitting 
that a description of the running of the “ Royal 
Scot ’’ and “ Coronation Scot ” should find a place, 
because, owing to the enterprise of the L.M.S.R. 
in sending the “Royal Scot” engine and 
train to America in 1933, a very good opportunity 
was then given to compare locomotive design and 
methods in the two countries, and the tour un- 
doubtedly taught American engineers quite a 





number of useful lessons that have since borne 
fruit. It will be remembered that the engine and 
train were exhibited at the Chicago World’s Fair, 
and that they toured Canada and the States, 
covering over 11,000 miles, being visited by 
3,000,000 people. The visit is being repeated this 
year by the “ Coronation ”’ engine and train, which 
have gone to the New York Fair, and have toured 
the Eastern States. It is a great pity that an 
American locomotive and train cannot return the 
compliment, but, of course, loading gauge and 
weight restrictions make it quite impossible. It 
would be like trying to put a quart into a pint pot. 
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After having made the trip to Edinburgh with 
the “ Flying Scotsman,” hauled by an “A4” 
class engine, as has been described, it was with 
considerable pleasure that I looked forward to 
travelling to Glasgow on one of the L.M.S.R. 
“ Coronation’ class, with the ‘‘ Royal Scot,” 
because the two types of engine are built to do 
much the same work, and I felt that comparisons 
were sure to prove interesting. This turned out to 
be the case. Both classes have features in common, 
yet in some important points they differ, and the 
“ Coronations ”’ are really a more recent design. 
The following are the leading dimensions of the 
latter class :— 

It is a “ Pacific,” 4-6-2, with four cylinders, 
as against three on the “A4’s.” The drive is 
divided, the outside cylinders driving the middle 
coupled axle and the inside pair the leading one. 
They are 16}in. by 28in., with piston valves 
actuated by Walschaerts’ gear, those of the 
outside cylinders being driven direct in the 
usual way, the inside valves deriving their motion 
from the external gear through horizontal rocking 
levers placed in front of the cylinders, this being 
possible because the inside and outside cranks are 
opposite each other, at 180 deg. Thus two sets of 
valve gear suffice for the four cylinders. ‘“‘ Silver- 
town” lubricators are fitted, taking care of cylin- 
ders, valves and driving axle-boxes. The driv- 
ing wheels are 6ft. 9in. in diameter, and carry 
67 tons, the weight of the engine being 108 tons and 
of the tender 56 tons 7 cwt. Tractive effort, 
40,000 lb. The boiler, of taper form, has a Belpaire 
fire-box, with a combustion chamber, the total 
heating surface being 3663 square feet, to which 
the superheater contributes 856 square feet ; 
the grate area is 50 square feet, and the steam 
pressure 2501lb. The centre line of the boiler is 
9ft. 6in. from the rails, the highest, I think, of any 
locomotive in Great Britain, and to the top of the 
chimney is 13ft. 2in. The dome is perforce very 
restricted in height ; top feed has been adopted, 
which is standard on modern L.M.S. locomotives. 
The tender runs on six wheels, carries 10 tons of 
coal and 4000 gallons of water; it has pick-up 
apparatus, and a coal pusher to bring coal forward 
when the front part of the bunker empties, thus 
saving the fireman considerable labour. This is 





operation being fostered by the lightness of the 
revolving and reciprocating parts, this, in turn, 
being the outcome of the comparatively small 
size of the multi-cylinders. Roughly, a pair of 
234in. cylinders would be the equivalent of four 
163in. in diameter, with correspondingly heavy 
motion. It is interesting to compare the side rods 
&c., of these engines with those of the C.P.R. 
** 2900 ”’ class, which have the same size cylinders, 
16}in. by 28in. Though these are light by Canadian 
standards, the greater factor of safety worked to 
in Transatlantic practice is evident. The motion, 
including the valve gear, is fluted, needle roller 
bearings being fitted to it in various places, and 





was told that the length of the engine is such 
that on bends the end overhang might cause 
trouble by bringing the steps into contact with 
platforms where these are built on a curve; hence 
the steps are dispensed with. An illustration of 
the difficulties that result from our restricted 
loading gauge. 

With the exception of the 2-8-2 “ Mikados ” 
on the L.N.E.R., which are not built for the highest 
speeds, these ‘‘ Coronations ”’ are the most powerful 
express engines in England ; powerful not only 
as regards “tractive force,” which is a very 
nominal indication of an engine’s capabilities ; 
but basically powerful, taking boiler and fire-box 








Fic. 19—L.M.S. ‘*‘ CORONATION ** 


ball bearings to the big ends of the excentric rods. 
The valve gear is hand actuated, by vertical wheel. 

The leading bogie has a pair of inverted springs 
connected to equalising beams, and the Bissel 
trailing truck has its axle-boxes in a frame extend- 
ing forward to a centre pin held in a stretcher a 
little in front of the throat plate of the fire-box. 
This is standard practice in America, even if a 
four-wheel truck is used. Compensating beams 
are not fitted between the coupled axle springs, 
nor are these connected with the trailing truck 
suspension. 

The steam pipe from the superheater header is 
carried to the outside of the smoke-box, where it 
branches to inside and outside cylinders, as can 
be seen in the photograph of the unstreamlined 








Fic. 18—L.M.S. 


the first time, to my knowledge, that this device 
has been used in England. 

The streamlining, as will be seen, is of quite a 
different shape to that found on the L.N.E.R. 
“ A 4’s,” yet it seemed to be equally effective in 
preventing trouble from drifting steam. Latterly, 
some of this class of engine have been built with- 
out streamlining, and both types are illustrated 
(Figs. 18 and 19), providing an interesting contrast. 
The cab is vee-fronted, a better outlook being the 
result. 

One of the principal features is, of course, the 
four-cylinder divided drive, the chief point wherein 
the design contrasts with that of the ‘“ A4.s,” 
which have their three cylinders all driving the 
middle axle. It results in something of a paradox. 
The engine is well balanced, and yet in a way it is 
not. The inside and outside cranks on each side are 
in opposition, and so the engine as a whole can be 
looked on as well balanced, disturbing forces can- 
eelling out fairly well. Nevertheless, as these 
opposing cranks are on different axles they do not 
really balance each other at all, so far as those 
individual axles are concerned. From this aspect 
they are simply the equivalent of two separate two- 
cylinder engines. This arrangement is in the direct 
line of descent from the “ de Glehn—du Bousquet ”’ 
four-cylinder compounds, three of which ran for 
many years on the Great Western Railway, 
resulting in the divided drive being adopted 
by that railway, and thence coming to the 
L.M.S.R., other engineers also adopting the plan. 
In practice, the action is very good, smooth 
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4-6-2 LOCOMOTIVE 


engine. One of these is fitted with a hopper 
ash pan and drop fire-grate. 
Fig. 20 shows the cab and its fittings. The regula- 


tor is of the single-lever type, working across the } 


fire-box. I do not like it quite so well as the ““A4” 
pattern, which is ideal. The reverse is by vertical 
wheel, the cut-off scale being put in the same in- 
accessible position, in which it is so hard to see, that 
I have so often noticed on both sides of the Atlantic. 
The “ A 4” arrangement, vertically on the fire-box, 
right in front of the driver, is better. No steam- 
chest gauge is provided; I missed this. The 
speedometer is straight before the driver, in a 
good position. A sand gun, or soot blower, is 
fitted, just over the fire door, a steam jet blowing 
a stream of sand over the brick arch on to the 
tube plate, the turning of a wheel directing the 
sand in a spiral course over it, removing any 
clinker that may have caked on, and being carried 
through the tubes, scours them, too, on the same 
principle as the more primitive C.P.R. method 
of pouring sand into the fire-box, to be sucked 
through the tubes by the draught. The cab is 
not quite so commodious as that of the “ A 4’s ” 
and the seats are merely wooden shelves, 
uncushioned ; this, to me, seems a real blemish. 
It is somewhat breezier, too, and when the roof 
is not joined to the front of the tender by rubber 
sheeting—as was the case with one of the 
engines I rode—downdraught is felt. Deflector 
strips at the side are fitted, electric light is not. 
I noted the absence of steps on the engine, up to 
the footplate, only the tender having them, and 
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“ DUCHESS OF SUTHERLAND,"' UNSTREAMLINED 


as the criterion. Tube and superheater surface 
and grate area, 50 square feet, are all generous 
according to English standards, though, of course, 
they fall short of what would be considered 
necessary in America. There, to supply two 
23}in. cylinders, approximately 5000 square feet 
of heating surface would be provided, a super- 
heater giving about 1500 square feet, and the grate 
would be in the neighbourhood of 85 square feet. 
This is speculatively interesting. But they are very 
fine machines, a development of the “ Princess 
Royal” class, without the little blemishes that 
marred the latter, and show English locomotive 
design at its most recent and best. 

The “ Royal Scot” and “Coronation Scot” 
run between London and Glasgow, the former 
detaching the rear portion of the train at Symington 
for Edinburgh. The distance to Carlisle, 299 














FIG. 20—‘“‘CORONATION’’ CLASS CAB 


miles, is covered non-stop, and the gradients are 
decidedly easier than on the L.N.E.R. Both 
routes have the same climb out of London, the 
L.M.S. being longer, but less severe, the gradient 
extending 32 miles to Tring, only the first mile, 
to Camden, being really sharp—l in 70. After 
Tring there is nothing of importance until at 
Carnforth, 237 miles from London, the long 30-mile 
almost continuous up grade to Shap is entered on. 
This is severe, culminating in 4 miles of 1 in 75. 
Just beyond Carlisle there is an even worse stretch, 
of 43 miles, the Beattock Bank, mostly up grade, 
the last 14 miles being very severe, much about 
1 in 70, after which there is nothing of note, the 
prevailing tendency being a fall to Glasgow. It 
is safe to say that except for these two steep 
climbs, the West Coast route from London’ to 
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Scotland is not difficult ; probably easier than the 
East Coast route, which, though it has no extreme 
peaks, has a much greater number of shorter 
but trying gradients and sudden variations. 

The “ Royal Scot ’’ leaves Euston at 10 a.m. 
reaching Glasgow in seven hours, with two stops, 
and the engine upon which I travelled was the 
‘* Duchess of Devonshire,’ ‘‘ No. 6227,” the 
train weighing about 440 tons gross. Acceleration 
was good, but-directly the station is cleared, the 
1 in 70 Camden bank has to be attacked, and it 
is the rule for the engine that has brought the 
empty train into the station to help as a “pusher” 
up the incline. There is no need to refer very 
much to cut-off and regulator positions, because 
full regulator and as early a cut-off as possible have 
evidently become largely the rule in Great Britain 
—at all events, with modern engines. Up the 
heavy Camden Bank the cut-off was about 25 per 
cent., shortened afterwards to 15-20 per cent., 
the regulator being generally kept fully open. 
The speed rose to 60 m.p.h. a little after Wembley, 
and “even time” was reached at Wolverton— 
that is, 52 miles had been covered in 52 min. Rugby 
—83 miles—passed at reduced speed, was reached in 
80 min.; Nuneaton, 97 miles, in 94 min.; Stafford, 
134 miles, in 133; Crewe, 158, in 152. I give 
these distances and times to draw attention to 
the wonderfully running, which was quite 
outstanding. None other of all the many journeys 
I have made in the cab showed such consistently 
regular speed. There were no spectacular “ peaks,” 
such as the 90 m.p.h. of the “‘ Flying Scotsman ; ” 
hour after hour Driver Curran almost “ ambled ” 
along at about 65 m.p.h.; always on time or a 
few seconds ahead, this example of fine engine 
handling being so perfect as to make the run almost 
verge on the monotonous. At no point in the 
whole 299 miles to Carlisle did we exceed 70 m.p.h., 
yet the average was nearly 60 m.p.h. At Preston, 
207 miles in 207 min., I noticed we were again on 
“even time,” after having been a little ahead 
ever since Wolverton, and my notes show this 
even at Tebay, at the foot of the last 5-mile steep 
climb to Shap summit ; Tebay was passed 262 min. 
from Euston, 262 miles. As this heavy incline 
is so well known, I give the speeds—taken from 
the speedometer—at passing points on the way 
up :—Milnthorpe, 60; Oxenholme, 57; Peat 
Lane Box, 55; Lambrigg Box, 53; Grayrigg 
summit, 51. Here the track falls a little, and at 
Dillicar Troughs we were doing 65, at which speed 
the final pull up to Shap summit was begun. 
On the culminating 4 miles of 1 in 75, I noted the 
following speeds :—52, 48, 28, 25, the last figure 
being the lowest recorded between London and 
Glasgow. On this steep pitch both the fireman 
and the engine were grunting a little! The total 
time for the very heavy 24 miles from Milnethorpe 
to Shap summit was 32 min., and at this point 
we were only 3 min. behind “even time ’’—268 
miles in 271 min. In all these figures I am dis- 
regarding fractions, as whole numbers are quite 
close enough to reality to bring out my points. 
From Shap it is downhill all the way to Carlisle— 
31 miles—which were covered in 30 min., and 
the ‘‘ Royal Scot” came to a stand 301 min. 
after leaving Euston, 299 miles away. I am not 
as a rule at all interested in times and speeds 
worked out with meticulous care, but I give these 
rough figures to stress the wonderful regularity 
of the running, and the high average reached with- 
out any extreme fluctuations. It was really the 
most striking trip I have ever noted from these 
points of view. Here driver Curran and fireman 
Graig left me, to my regret. They are “ top link” 
men, and well werth watching. 

I was naturally interested in the riding of 
“ No. 6227,” as I wanted to compare it with that 
of the “A 4’s,” the only other class of engine in 
Great Britain of the same general type, doing the 
same work. I found it very good, undoubtedly 
better than on any engine I have ridden, on either 
side of the Atlantic, including the L.N.E.R. 
“A 4.’s.” I am not saying, of course, that the 
“‘Coronations”’ are superlatively good, and their 
‘opposite numbers” bad ; there is no justification 
for such emphasis as that. Both are good, but the 
“Coronations”’ are unmistakably the better. 
I took some trouble to try and track down the 
explanation, and rather think I did so, but I will 
not be too positive about it, as there are so many 
factors that may have some bearing on the matter, 
such as wheel base, weight distribution, centre of 
gravity, and so on. These, however, are so much 
alike in the two designs that probably they more 
or less cancel out. The bogie wheel base 
is quite a little longer—lft. 3in.—otherwise the 
figures are the same. I rather think the deciding 





factors narrow down to three : (1) the four-cylinder 
divided drive, (2) the design of the bogie and the 
trailing truck, and (3) the permanent way. I 
doubt whether No. 1 has very much to do with it, 
because the balance of a three-cylinder engine 
where all the drive is on the centre axle, as it is 
with the “ A 4’s,” should be good enough. I suspect 
No. 2 is probably responsible for the good riding, 
with No. 3 as a minor contributing cause. The 
design of the bogies is quite different, the “‘ Coro- 


nations” having equalising beams between the | speed 


axles, with a pair of inverted springs, and the 
trailing truck is a Bissel, swinging about a centre 
pin several feet in front of the axle, with 8}in. of 
side play. Both these features are universal in 
America, where the track was generally bad—it 
is not so now, of course—and good “ road-holding ” 
was essential. I am not saying definitely which 
end of the engine is chiefly responsible; both 
may contribute to the undoubtedly good final 
result in the “ Coronations,”’ but if I may make a 
suggestion, in all diffidence, the L.N.E.R. people 
may find the nigger in their wood pile under the 
cab ; it is the mechanism there that needs investi- 
gation, I think. The metaphor is somewhat 
involved, but so also may be the difficulty! It is 
possible that all may be satisfactory until wear in 
the guides develops, when unsteadiness would be 
in evidence. Wear in the anchor pin of the “ Coro- 
nations ’’ would be of little importance, presumably, 
so far as steady running is concerned. 

The “ Royal Scot,’’ having reached Carlisle, 
still has 102 miles to cover before it gets to Glasgow, 
which stretch includes two heavy pulls, the first 
from Floriston troughs to Castlemilk, 15 miles, 
mostly at 1 in 200, and the second the famous 
Beattock bank, 14 miles at 1 in 200 to 1 in 70. The 
former was entered on at 68 m.p.h. and finished 
at 60; the latter began at 65 m.p.h. and ended 
at 30. On both the Shap and Beattock inclines 
the firemen had to work hard, which I had never 
seen any of them doing before, on either “ A 4’s” 
or “ Coronations.”’ In fact, their job had been so 
much easier than I had expected to find it, that 
I was agreeably surprised. Going up Shap, 
seeing Graig pause in his shovelling to 
straighten his back and mop his forehead, I smiled 
sympathetically, and offered to “spell him” a 
little. He smiled also, and shouted in my ear: 
“You see, all hard labour isn’t done in gaol!” 
I agreed—clearly it was not. Of course, he had 
help from the coal pusher, which had come into 
operation by this time, making it unnecessary for 
him to get into the bunker and bring coal from the 
back to within reach of his shovel, and thus to 
handle it twice. Well for him that this labour- 
saving device is fitted, as it is obviously necessary 
on the “ Coronations,’ with their 50 square feet 
grates. I admit that I always feel irritation when I 
see a fireman forced to enter the bunker to do work 
for which there should be no need ; on big engines 
he has quite enough to occupy him without this 
doubling of his labour, when a simple thing such 
as a pusher should be there to obviate it. 

The 50 miles from Carlisle—left at 3.05 p.m.— 
to Beattock summit were covered in 51 min., a 
really fine performance, as at least half the distance 
is uphill, much of it being heavy; it included 
getting under way, and no higher speed than 
70 m.p.h., at Nethercleugh. It looks impossible, 
yet I do not think my notes are wrong; in any 
case, it shows what splendid work this engine did 
in charge of driver Kerr and fireman Reid. 
“Even time ”’ was again nearly reached at Beattock 
summit, 349 miles in 356 min. The 52 miles from 
the summit to Glasgow were covered in 63 min. 
and included the stop at Symington to detach the 
Edinburgh portion, plus one or two reductions of 
speed for pit subsidences, but it is nearly all down 
grade, and as no speed over 70 m.p.h. was done, 
no real call was made on engine power. Glasgow 
Central was reached one minute under the seven- 
hour schedule—402 miles in 419 min., with two 
stops, the actual running time being 410 min. A 
very fine performance, reflecting the greatest 
credit on both crews—they changed at Carlisle— 
and on the engine, which was simply playing with 
the train except on Shap and Beattock. The most 
striking thing about the run was the 70 m.p.h. maxi- 
mum speed with a high average—attained by 
consistent running uphill and on the level, without 
any excessive speed down gradient. It might 
well serve as a model for the kind of running 


of which I am sure there will have to be much more 


in the future over the crowded rails of England. 
The following day I travelled on “ No. 6223,” 
‘** Princess Alice,” of the same class, with the 
“Coronation Scot,” from Glasgow to Carlisle. 
This is a lighter train, 300 tons, and rather faster 





than the “ Royal Scot,” taking thirty minutes less 
to cover the same distance to London. But as it 
only makes one stop, at Carlisle, that and the 
reduced weight offset the faster schedule; it is 
certainly no harder on the engine. From Glasgow 
it is nearly all a climb to Beattock summit, 52 
miles ; there are only a few brief stretches of level 
or downhill track. On one of these, near Laming- 
ton, 80 m.p.h. was touched, the highest figure. 
Down the steep 1 in 70 on the south side of Beattock 
is limited to 65, but in spite of this, and of one 
or two slacks for pit subsidences and signals, the 
102 miles to Carlisle were covered in 104 min. 
Here I left the engine and continued the journey to 
London in the train, the comfort and smooth 
motion of which delighted me. 

I will conclude with some reference to points 
noted while running. The cab is not quite so 
comfortable as that on the “ A4’s”’; it seemed a 
little draughtier, and I missed the cushioned 
bucket seats. I hope proper seats have been 
installed in the ‘Coronation’ that has gone to 
America; if not, every person entering the 
cab will notice their absence. The revers- 
ing wheel, placed vertically in front of the 
driver, is not so easily operated as the L.N.E.R. 
horizontal handle, and the cut-off scale is in so 
inaccessible a position that the driver could not 
see it clearly, and this accounts for the absence of 
some i in this article, as I could not see it, 
either. The “A4” arrangement is certainly 
better. The sand gun for cleaning the tubes while 
running seems a very good device. It was used 
several times, and the cloud of soot that became 
visible when this was done gave clear evidence of 
its efficiency. Drifting steam caused no difficulty 
by obscuring the cab windows, and the look- 
ahead was good, owing to the vee front; rather 
better than on the “ A 4’s.” 

I have dealt with the running of the engine 
before, much in its favour; there was no doubt 
that it made light work of a 59 m.p.h. average 
speed with a 440-ton train. The firemen had quite 
a comfortable time, under ordinary conditions, 
but up Shap and Beattock it was a very different 
story, and I am far from convinced that they could 
keep up steam if the engine was really extended 
to its limit for an hour or two ; the 50 square feet 
grate would probably be too much for them. One 
or two men I have questioned on the point 
admitted this, though others were more optimistic. 
The short, wide box apparently needed the same 
simple firing methods that I had noted on the 
“A 4’s”; heavy, infrequent attention rather than 
little and often, and a deep fire resulted. 

The engine as a whole made the most favourable 
impression on me, and I am sure will do so in 
America, too. The L.M.S.R. has every reason 
to be proud of the class, which reflects great credit 
on everyone concerned in its production. In 
comparison with the “ A 4’s”’ it is more powerful, 
boiler, heating surface, and grate area all being 
larger ; it 1s somewhat better riding ; the cab and 
its fittings, however, are not quite as convenient. 
Mechanically, the working of both class€és was 
admirable ; in neither could I detect the action 
of reciprocating or revolving parts, so strikingly 
different from the massive two-cylinder machines 
in America, on which thud and thump are nearly 
always perceptible. It is hardly necessary to 
say that no trouble of any sort developed with 
either engine. Water troughs are found at nine 
points between London and Glasgow, as against 
six on the L.N.E.R. to Edinburgh, and I was 
again struck by the way the track was kept clear, 
in spite of its crowded condition; at no point 
were we stopped by signals, or, in my recollection, 
even seriously checked. Finally, as has always 
been the case, I met with nothing but cour- 
tesy and helpfulness from everyone with whom 
I was brought into contact, which inevitably 
went a long way towards ensuring pleasant 
journeys. The crews seemed glad to have 
an observer with them, and did their utmost 
to make me comfortable. I only wish I 
could say the same of the fireman’s seat. It did 
nothing whatever to make me feel at home, and 
we parted with mutual lack of regret. I offered it to 
the fireman several times, but he always courteously 
refused to deprive me of it. After the first hour 
or so I understood why—he was more comfortable 
standing up. So was I. He was not showing 
courtesy, but common sense. I have tried hard 
to find something to say in favour of these stools 
of repentance, but I can only think of one thing. 
So far as the running department is concerned, 
no company retaining them will ever have to 
cope with a sit-down strike. 


(Zo be continued) 
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Babcock & Wilcox’s Renfrew Foundries 


No. ll 
THE IRON FOUNDRY 
(Continued from page 403, March 31st) 


YHE manufacture of the Babcock and Wilcox boiler 
was begun in Scotland in the year 1882, when 
the iron foundry formed a very important shop in 
the works. Since that date the story of the foundry 
has been one of continual expansion and improve- 
ment, culminating in a complete rebuilding, which 
was begun some four years ago and which terminated 
during 1938. 
The general arrangement of the foundry and 
dressing shop is as shown on the accompanying 
drawings, from which it will be seen that it consists 





SAND WMIXER FOR CONTINUOUS-CASTING PLANT 





WHEELABRATOR AND CONVEYOR FOR LIGHT CASTINGS: 


of four bays 512ft. long, with a total width across the 
four of 256ft. 

Bay No. | is confined to green sand moulding and 
is equipped with two large Jarr Rollover moulding 
machines and one “Tractor Sandslinger.” It is 
served by one 10-ton and two 5-ton Babcock and 
Wilcox electric overhead travelling cranes, while 
the “‘Sandslinger’’ machine has a special gantry 
which supports two 14-ton cranes operated from the 
moulding floor. 

Bay No. 2 is occupied by the melting unit, 
storage bins for metal, and other raw materials, 
and in the remainder of this bay light castings are 
also made. 

Bay No. 3 contains the dry sand moulding section, 
where the largest castings are made. One stationary 
“Sandslinger”” and one ‘“Jarring’’ machine 
assist in the moulding of these castings. At the other 
end of this bay there is a continuous casting plant 
and a battery of snap flask moulding machines. 

Bay No. 4 contains the Bailey block department, 
including moulding, dressing, machining, and packing. 
Part of this bay is also used for alloy iron casting, 








and an oil-fired crucible furnace for melting these 
special alloys, with suitable storage bins for materials, 
is housed in this section. 

At the present time 140 moulders are employed in 
this foundry. Approximately 21,000 tons of finished 
iron castings are produced per annum. Cast iron 
in accordance with all existing British Standard 
Specifications is produced, as well as many special 
mixtures giving wear-resisting and _heat-resisting 
qualities, and also malleable iron castings. 

The foundry is served by a battery of five cupolas 











ANNEALING 


of which four are of the balanced blast design. They 


melt at a rate of 10 tons per hour and an average of 


600 tons per week. The lay-out for preparing metal 
charges is worth special mention as it facilitates 
the accurate weighing of each component of the 


charge and results in a very uniform quality of 


product. The cupola charges are weighed into self- 
discharging vessels, which are lifted by a special 
charging crane and deposited within the cupola. 
The central position of the melting unit makes for 
very good distribution of metal throughout the 
foundry. Views of the cupola charging platform and 
the charging crane are reproduced on page 438. 
Moulding.—Hand moulding is confined to castings 
made in small quantities and where additional 
pattern-making costs for a pattern suitable for 
machine moulding would not be justified. About 
500 moulds per day are made by hand. The largest 
casting is a base plate for pulverised coal plant. 
It measures 16ft. long by 6ft. 6in. wide by Ift. 6in. 
deep, and weighs approximately 5 tons. Various 
types of Jarr Rollover moulding machines, hydraulic 
squeeze machines, and “ Sandslingers”’ are used. 











The total production is about 2600 moulds per day. 

Continuous-casting Plant.—The most interesting 
feature of the foundry is the continuous-casting plant 
(see page 438) consisting of a Morris endless conveyor 
which carries the moulds from the moulding machines 
to the casting station and from there to the knock-out 
and sand-reclaiming plant. This plant is serviced 
by nine hydraulic squeeze moulding machines 
designed and made within the Babcock and Wilcox 
organisation. Twenty-seven men and eight’ youths 
provide the man power for this unit, which produces 
5500 to 6000 moulds per 8}-hour day, the total 
number of castings per day being in the region of 
30,000 and the weight approximately 40 tons. This 
output is based on a single shift only, and were a 
double shift worked it would, of course, double 
the production. The moulding sand in this plant 
is prepared and carried over the various conveyors 
and elevators at the rate of 30 tons per hour, a total 
of 240 tons of sand being reconditioned each day. 

The facing sand for castings, other than those 





MOULDING SAND MIXING PLANT 
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KILNS FOR MALLEABLE IRON CASTINGS 


made on the conveyor, is prepared in a sand plant 
made by Augusts, Ltd. It consists of an elevator, 
storage hopper, «silt extractor, screen, magnetic 
separator, and skip hoist. Each mill is also provided 
with a disintegrator. The capacity of this plant is 
5 tons per hour. It is worked day and night and 
reconditions 60 tons of sand per double shift. Views 
of Pneuleec sand preparing machinery for the 
moulding sand and the continuous-casting plant are 
reproduced above. 

The knocked-out castings are conveyed from the 
foundry by rail and by motor truck to a large and 
well-equipped dressing shop. The larger castings 
are cleaned in a sand blast cabinet and then moved 
by overhead cranes to dressers’ benches for fettling. 
Stoker links and small castings are delivered directly 
from the continuous-casting plant to a Tilghman 
‘“* Wheelabrator,”’ shown herewith. It combines the 
properties of a rumbler and a sand blast, and discharges 
the castings on to a steel belt conveyor. From the 
conveyor the castings are picked off, sorted into their 
several classes, atid put into bogies which contain 
10 cwt. These bogies are then passed to various 
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types of grinding wheels into a straight line of pro- 
duction, the operations taking the following sequence : 
-—Gauge, profile buff, spindle buff, side buff, and 
gauge. Then the castings are weighed and either 
despatched or put into stock bins. A stock of nearly 
350,000 standard stoker links is maintained and any 
order for replacements can be supplied instantly. 

Ten tons of malleable iron castings pass through 
the dressing shop each week. The heat treatment 
of these castings is carried out in two tar-fired anneal- 
ing kilns each fitted with recording pyrometers. They 
are illustrated herewith. 

A very efficient system of dust extraction has 


and after milling for seven minutes the prepared sand 
is dropped into service bogies for distribution to the 
core benches. A view in the core department is 
given on page 438. 

The cores are made by girls who work within two 
paths of the roller track conveyor, and the cores 
as finished are placed on plates and slid along the 
paths to the stove. This stove is of the continuous- 
drying type, the drying cycle being 2} hours at a 
temperature of 450 deg. Fah. Cores are removed 
from the other side of the stove and after inspection 
and repairs are ready for use. Here there are twenty- 
five girls and their daily output is approximately 








BLAST-FURNACE OPERATION 


Wuite marked economy in blast-furnace opera- 
tion has been claimed by some American engi- 
neers for raising thermal efficiency by greatly increas- 
ing the blast pressure, no concern has yet ventured 
on the heavy cost of equipping a furnace for such 
practice. On the other hand, furnace operators are 
said to be interested rather in reducing the pressure. 
It has been stated recently that the blast-furnace is 
a very efficient apparatus, as compared with other 
metallurgical equipment, having, for example, four 
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recently been installed, and everything possible 
appears to have been done to make conditions 
comfortable for the workmen. 


Core SuHor 


The core shop lay-out is shown on the ironfoundry 
drawing, and is a good example of straight-line 





production. Raw materials are received at,one end 


6000 cores. The latest type of “Coleman Core” 
machine has been installed and cores are also made 
on Jarr Ram machines. 


TECHNICAL CONTROL 


All foundry materials and supplies are inspected 
as received and records are kept of all variables 





times the thermal efficiency of the open-hearth furnace. 
One line of improvement is in the use of better 
methods for concentrating magnetic ores, so that 
formation of iron silicate is not a problem, and the 
volume of slag is greatly reduced. Furnaces working 
on 100 per cent. sintered magnetite concentrates are 
said to be using only 1400 lb. of coke per ton of pig 
iron, thus widening the market for the rich con- 
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of the section and the finished cores are taken from | and events throughout production. Daily chemical |centrates. Another line is in the beneficiation of 





a store at the other end for distribution throughout 
the foundry. Core sand is passed from its storage 
bin through a rotary drier to a cooling drum where 
a suction fan extracts all silt. The clean sand is 
then elevated to a hopper, whence it is measured 
into a skip hoist which empties into the mixing mill. 
Additions of oil and binder are then made to it, 


analyses are made of all grades of cast steel and 
cast iron made. Similarly, mechanical tests are 
made from test bars cast at various times during the 
day. Moisture, strength, and permeability tests are 
carried out at regular intervals every day on the 
moulding sand and the results of the tests are shown 
clearly on blackboards in the foundries. 





ore by crushing to lin. size, followed by screening, 
and then charging by different sizes. This method 
reaches a low record of 1900 lb. of coke per ton of 
pig. In the rebuilding of a 1000-ton furnace, 25}ft. 
in diameter, it has been made 105ft. high, which is 
much higher than is usual for furnaces of that 





capacity. 
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Coal as Fuel for Internal Combustion 
Engines 


HE Spring Meeting, 1939, of the Internal Com- 
bustion Engine Group of the Institution of 
Mechanical Engineers was held at Swansea on 
Monday, Tuesday, and Wednesday, March 27th to 
29th, the subject discussed being ‘ Coal as Fuel for 
Internal Combustion Engines,” Mr. E. Bruce Ball, 
President, acted as Chairman of the meeting, the 
chair at the technical sessions being taken by Wing 
Commander T. R. Cave-Brown-Cave. 
First SESSION 
The first session was held on the afternoon of 
Monday, March 27th. The papers presented were as 
follows :— 

“The Present Position of Producer Gas Pro- 
pulsion for Road Transport in Great Britain and 
on the Continent,”” by H. L. Pirie. 

“The Producer Gas Road Vehicle,” by W. H. 
Fowke. 

“Some Factors Influencing the Design of Port- 
able Gas Producers, by Bosworth Monck. 

“The Case for the Dry Air Blast in Gas Pro- 
ducers for Road Vehicles,” by A. R. Griggs. 

* British Coals, Suction Gas, and Modern Internal 
Combustion Engines,” by Major J. A. Macdonald. 


Mr. Pirie’s paper was reprinted in full in last week’s 
issue, and in this week’s we reproduce the paper by 
Mr. Fowke. 

Discussion 

Dr. C. H. Noron, referring to the provision of 
suitable fuels on a sufficiently wide scale, said that the 
available quantities of anthracite or low-temperature 
coke were not sufficient to meet the needs of the market 
in question when it developed but those in the gas 
coke industry and the gas industry believed that they 
would be able to fill in the blank. 

Mr. K. W. Willans, dealing with Mr. Fowke’s paper, 
said it would be interesting to hear something about 
anthracite-charcoal admixtures. It was said that 
with such an admixture, if vibration were set up by 
the motion of the vehicle on the road, the charcoal 
all came to the top and the anthracite went to the 
bottom. A good deal had been said about the virtues 
of the cross-draught producer and the up-draught 
producer. He had had experience of both, and the 
cross-draught or tuyere producer seemed to him to 
be ideal. With regard to dry air blast, he thought 
that saturation was something to be avoided, and 
should be cut out if possible. It meant that the 
cylinder volume for a given power had to be greater. 
He found, however, that the variation of saturation 
according to the load led to a number of troubles 
which were better avoided. 

Mr. W. C. Whalley said that the chief bogey to be 
faced was the question of weight. There was a strict 
limitation on passenger vehicles ; the seating accom- 
modation plus the weight of the chassis must come 
under certain maximum weights for four and six- 
wheelers. A precedent for deviating from that rule, 
however, was provided by the trolleybus. If 
manceuvring batteries were fitted to the trolleybus— 
i.¢., batteries which enabled the trolleybus to be 
moved at a slow speed, 3 or 4 miles per hour, for a 
matter of half a mile, so that it could be taken out of 
the way of traffic in the event of breakdown—the 
Ministry allowed that vehicle an extra half ton in 
weight without penalising it on its seating capacity. 
That was what was wanted in the present case, and 
it was proposed to make a joint application to the 
Minister for the extra half-ton allowance if the vehicle 
was going to use home-produced fuel. 

Mr. John Roberts remarked that the gas industry 
could produce the type of fuel which was required 
for producer gas vehicles within twenty-four hours 
if it desired to do so, without any alteration in the 
plant. The coal industry was watching the matter 
very carefully, and if the engineers would say pre- 
cisely what type of fuel they wanted, then that type 
of fuel could be manufactured or mined. 

Mr. 8. E. Crooke, speaking as a manufacturer of 
commercial vehicles, said he had fathered the first 
fleet of twenty-five compression ignition vehicles run 
in this country. They were passenger vehicles, and 
it was necessary to offer the operators at that time 
a very considerable saving in running costs. Actually, 
those compression ignition engines saved £500 per 
bus per annum at that time. Taxation was subse- 
quently put on fuel oi], and the saving to-day was 
about £120 per annum per vehicle. Mr. Whalley had 
suggested appealing to the Minister of Transport for 
an addition to the weight of producer gas vehicles, 
and he would suggest that, in addition, the Minister 
should be asked to make it clear that no taxation 
would be put on solid fuel until the companies 
putting the vehicles forward had had ample oppor- 
tunity to establish themselves. 

Mr. E. B. Johnson, speaking as a representative of 
the local anthracite industry, remarked that almost 
all the producers at work to-day were designed 
originally for charcoal, and very little, if any, altera- 
tion had been made to convert them for using anthra- 





cite, low-temperature coke, or gas coke. Anthracite 
had a very low ash content, and could be dried to 
a low moisture content, a maximum of 3 per cent. ash 
and 3 per cent. moisture. It had a high density— 
about 50 Ib. per cubic foot, compared with 20 Ib. for 
coke and less for charcoal. The one difficulty was 
reactivity. It was not reactive, and the question 
was what could be done to improve it. People talked 
about ‘ doping,” and he had tried that and found that 
it worked, but why dope all the fuel when the dope 
was required only when picking up after a stop ? 

Dr. Margaret Fishenden, referring to the paper by 
Mr. Monck on the design of portable gas producers, 
said that experiments analogous to those described 
by Mr. Monck had been carried out at the City and 
Guilds College. She referred to the author’s work on 
the heat transfer between a flow of air and a bed of 
broken solids packed in a vertical cylindrical con- 
tainer. They believed that by applying Lord Ray- 
leigh’s principle of similarity to model experi- 
ments, they could save a great deal of work, and the 
result of the experiments justified their confidence, 
because they had been able to express the effects of 
varying size, varying velocity and so on in extremely 
simple terms. The difference between their problem 
and that of the author was that they were interested 
in pressure drop and heat transfer while the author 
was interested in pressure drop and rate of gasifica- 
tion. There was a very close relation between heat 
transfer and diffusion. 

Mr. Powis Bale suggested that it would be possible 
to obtain a truer sense of proportion if competitive 
substances such as wood charcoal, wood, and so on 
were taken into consideration. He understood that 
25 per cent. of all vehicles of 2 tons and over in France 
were being run on wood charcoal. He believed that 
Mr. Fowke had made some very important experi- 
ments with wood charcoal and had obtained good 
results. If Mr. Fowke could say something about 
that work it would help to give a better sense of 
proportion with regard to the problem. 

Professor 8. J. Davies said that it was necessary 
to compare conditions in this country with what 
was in the mind of the authorities in France when 
they made the rule some three years ago that 10 per 
cent. of the vehicles owned by local authorities and 
by companies must be run on home-produced fuel. 
One of the reasons for that, he understood, was that 
in time of war the consumption of imported fuel by 
the French air force would be about half the total 
fuel consumption in France in time of peace in all 
directions, so that the question of the importation of 
fuel was very important from the military stand- 
point. In France, moreover, assistance was given to 
home-produced fuel by the relaxation of certain 
restrictions and by reduction of taxation. What was 
wanted in this country at the present time was an 
educated public opinion, because, given the incentive 
to use gas producers or compressed gas or to use coal 
in that way the technical difficulties could be over- 
come. Mr. Roberts had said that the coalowners 
would like to know what was required of them in the 
way of fuels. It should be pointed out that the oil 
companies did not wait to be asked what was required 
of them; they set up big research laboratories and 
told the consumers what fuels were best for their 
purpose. If one went into the development of the 
compression ignition gngine one would find, on a 
rough estimate, that quite 95 per cent. of the avail- 
able knowledge concerning fuels had come from the 
fuel companies themselves. 

The Chairman at this point remarked that he felt 
the discussion was tending to concentrate on diplo- 
macy and organisation, as distinct from mere 
technics. He would like to suggest therefore one or 
two problems on which he thought it was desirable to 
concentrate. Taking the producer gas engine first 
of all, it seemed to him that the difficulty with it was 
that it was not possible to get sufficient charge into 
the cylinder. A paper to be presented on the follow- 
ing day would show how, by taking in a charge of air 
and shutting the inlet valve and then introducing 
coal gas, it was possible to get more power out of the 
engine than was possible with petrol. It seemed to 
him that the same process applied to a producer gas 
engine—i.e., by supercharging it—would produce a 
corresponding improvement. If it were possible to 
get out of a producer gas engine more power than 
could be got out of a petrol engine, a great many of 
the difficulties would disappear. He thought that it 
was possible that by adopting the rotary type of 
supercharger the difficulties of filtering and cleaning 
the gas chamber would be overcome, because it would 
happen centrifugally. If it were possible to come to 
certain definite conclusions as to what should be done, 
he felt that it would be much more reasonable to go 
to the coal industry and say, “‘ It will be very good 
value for you to subsidise research on these problems 
and get as much out of it as the oil industry got out 
of the subsidies which it gave.” 

Mr. Julian Tritton, analysing the disadvantages 
from which the producer gas engine vehicle suffers, 





as compared with the compression ignition engine 
vehicle, said that a 100 H.P. vehicle involved an 
extra 2 cwt. to 4 ewt. of weight, and it was therefore 
necessary to cut down the weight per horse-power. 
Another disadvantage was that. the producer gas 
vehicle required about half an hour’s attention daily 
to keep it on the road-—cleaning the fire, refuelling, 
which was more difficult than with oil fuel, and various 
other adjustments which were not required by its 
competitor oil. Yet another disadvantage was that 
of starting up under full load after a stop. Speaking 
as a railway engineer, he could say that the railways 
had been experimenting with producer gas railcars, 
and one of the disadvantages which they came across 
was that a fireman might find that he was booked for 
a three-minute stop, and would naturally adjust his 
combustion conditions, so as to be ready for a full- 
power start in three minutes, and then for some 
reason the start might be delayed and the train not 
get away for ten minutes, and the combustion con- 
ditions would be upset. That difficulty could be 
overcome partly by fitting a small carburetter, using 
petrol or paraffin, but the moment that a driver was 
given any means of boosting his engine temporarily, 
he almost invariably used it the whole time. Another 
problem which had to be considered was that of free- 
ing the fuel from dust. If it were possible to get a 
sound and cheap system which would relieve the 
fuel of dust before it was loaded into the vehicle, it 
would be very helpful. 

Dr. H. Heywood stated that the coal industry was 
doing a good deal to help in dealing with the problem. 
The Mining Association, together with the Coal 
Utilisation Council and the British Coal Utilisation 
Research Association, had formed a Committee to 
consider how producer gas could be applied to road 
traction. The problem of the type of fuel was being 
investigated by the Fuel Research Station. Another 
problem which was involved was the distribution of 
the fuel, which was not an easy matter, because it 
would have to be stored in small quantities and kept 
under suitable conditions, and some special appliance 
for the rapid filling of the containers would have to be 
provided. 

Mr. Bosworth Monck, commenting on the other 
papers in the group, of which his own was one, said 
that in Mr. Pirie’s paper it was suggested that 15 lb. 
of anthracite might be equivalent to a gallon of 
petrol. In his view, that figure was too high, for some 
producers at least, and 12 Ib. of anthracite would be 
a much fairer comparison. The thermal efficiency of 
the producer gas engine was higher than that of the 
petrol engine, and not the same, as Mr. Pirie stated. 
Mr. Pirie also referred to the report by the manager 
of the Glasgow Corporation transport department. 
That report, which Mr. Pirie had not seen when he 
wrote his paper, brought to light a number of very 
interesting facts, notably with regard to the high 
percentage of carbon monoxide present in the exhaust 
gas of the vehicle. That was probably attributable 
to the fact that the compression ratio of that vehicle 
had been modified only with a view to increasing the 
compression ratio and not with a view to improving 
the turbulence and scouring. The report of the 
manager of the Glasgow Corporation transport depart- 
ment was generally condemnatory, but it could not 
be accepted that the vehicle concerned represented 
modern practice in producer gas plants or in the 
vehicles #0 which they could be applied. Mr. Fowke 
said that the cross-draught producer was to be pre- 
ferred on account of its lower weight, but that seemed 
to be a fairly poor criterion. What it was necessary 
to get at was the producer with the highest efficiency, 
for the reason already given in the discussion, namely 
that the fuel bulk was so much larger than with petrol 
for a corresponding mileage. To judge producers 
purely by weight was wrong. He thought that the 
arguments in Mr. Griggs’ paper with regard to the use 
of water were absolutely fallacious. His firm had 
been building producers for a long time past, and had 
in the ordinary course of experimental work built all 
types of producers, including cross-draught. The 
reason for using water in producers was to get as 
much of the carbon as possible oxidised by water 
rather than by air. As for the undecomposed steam 
affecting the fire bed temperature, that was no greater 
in its effect than would be the reduction caused by 
the corresponding amount of air if it had to be taken 
through the producer. It was also suggested that as 
the temperature of the fuel bed was lowered by the 
decomposition of steam, additional carbon dioxide 
and less carbon monoxide were formed. That was 
true only if the temperature of the producer was 
allowed to fall below about 1100 deg. Cent., and it 
was not true in the general way in which Mr. Griggs 
put it. 

Mr. H. E. MacGillivray said he had seen the figures 
obtained by the Glasgow Corporation, and had noted 
that while a certain fuel economy was observed the 
saving was more than offset by such charges as 
forty-seven hours of a labourer’s time to riddle 
30 cwt. of fuel. There was also a charge for the daily 
examination of the contents of cleaners, an operation 
which he imagined was necessary only for experi- 
mental purposes when various fuels were being tried 
out and an analysis of the contents of the cleaners 
was being made; but in the Glasgow experiment 
it had been charged against the fuel costs of the 
producer. Discussing the question of supercharging, 
he said he would be the last to deny that super- 
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charging would give a very big increase in power, 
but he held that from the point of view of the user 
the best method was that of using an engine which 
was rather bigger than the normal. In that way one 
had a simpler, cheaper, and more reliable job than 
one which involved a supercharger running at high 
revolutions, and it was a job which would be accepted 
more readily by the average user of transport vehicles. 

Mr. H. L. Pirie, replying to the discussion, said 
that he had always thought that it would be necessary 
to have a standardised fuel. Mr. Johnson had said 
that he already had a standardised fuel. It would 
be interesting to know whether that was the fuel 
which was wanted for all the different types of pro- 
ducers, and, if so, whether it could be marketed at 
a competitive figure. Reference had been made to 
research in the coal industry, and it had been said 
that the oil companies did not wait to be asked, but 
went in for research straight away with regard to 
engines, and so on. There was evidently a difference 
of opinion on the matter, because the engine builders 
had told the coal industry quite definitely that they 
wanted to design the engines themselves. Personally, 
he regarded the problem as one for co-operation 
between all the interests concerned. It would be a 
good thing if, as a result of the meeting, a really 
strong deputation, representing all the interests, 
went to see the Minister of Transport. He felt that 
if the operators were included in that deputation 
note would have to be taken of the representations 
which were made. A deputation had already waited 
on the Minister in which personally he took part, 
and he felt that the Minister was most sympathetic, 
but he believed that the was afraid to lose 
even 9d. on 1 gallon of oil which was taken off the 
roads. Mr. Monck had questioned certain of his 
figures, and had said that he could get down to 12 Ib. 
of coal as the equivalent of 1 gallon of petrol. 
Personally, he did not profess to know the latest or 
best figures of all the manufacturers of producer 
gas plant, but as an officer of the Coal Utilisation 
Council and in addressing a meeting of the Institu- 
tion, he would not like it to go out from him that that 
was a figure which people might expect to sub- 
stantiate later on. He did not know whether the 
report of the Glasgow Corporation had been made 
public. He had seen it and found it an interesting 
document. His personal view was that the producer 
gas passenger vehicle for sparsely populated districts 
would certainly have some future. 

Mr. W. H. Fowke, in the course of his reply» 
referred to the question of the carbon monoxide 
content in the tests carried out by the Glasgow 
Transport Department. He had in his possession a 
report of tests conducted by another firm, using the 
same producer plant and the same engine and running 
at the same power output, and the exhaust figures 
showed that the carbon monoxide content was 0-1 
per cent., compared with 4-1 per cent. for petrol 
and 0-4 for oil engine exhaust ; in other words, the 
producer gas carbon monoxide exhaust content 
appeared to be one-quarter that of the oil engine 
and one-fortieth that of the petrol engine. Dealing 
with anthracite-charcoal admixtures, he said that 
he had used no charcoal at all because it cost too 
much ; he believed that it cost about £6 a ton, which 
was no use for transport work. He was at present 
using anthracite and ‘“Suncole,” or low-tempera- 
ture coke, in the proportion of about 90 per cent. 
anthracite and 10 per cent. light fuel by weight. 
He was obtaining very good results from Welsh 
anthracite, and having once obtained a good and 
satisfactory fuel he was very chary about changing 
it. The low rate of acceleration and its drawback 
in town work had been referred to, and was also 
mentioned in the Glasgow report. In the Glasgow 
report, which was private and confidential, while 
the manager of the Transport Department stated 
that he could not see his way to recommend the 
adoption of the system for the city of Glasgow, he 
did say that it undoubtedly had a very great sphere 
of utility for country services and for goods vehicles. 
On the question of superecharging, he said he had 
ridden on and driven vehicles in France with super- 
chargers and without superchargers, and he thought 
that there was no doubt that the fitting of a super- 
charger restored a very great deal of the power 
loss. As an operator, however, he was entirely 
opposed to superchargers because they added undesir- 
able complications, and for everyday work he con- 
sidered that simplicity, above everything else, should 
be the keynote. In the Glasgow report reference 
was made to the plant-cleaning costs, which were 
reckoned at so much a mile, but it must be remem- 
bered that the vehicle in question when on test in 
Glasgow ran from 85 to 90 miles a day, which, of 
course, immediately put up the cost per mile, whereas 
on its home service it did 150 to 160 miles with no 
more cleaning. 

Mr. Bosworth Monck, in his reply, said that his 
firm was carrying out experiments with superchargers, 
and had already run tests with one type and was 
now trying other types on comparative tests. The 
objections raised to the supercharger by Mr. Fowke 
were of great interest and must be considered, but 
figures which had been put before him by the super- 
charger makers showed that those superchargers 
were at least as reliable as the engines to which 
they were fitted. He had been shown figures for 
one vehicle which had done 37,000 miles without 





any adjustment or the slightest attention to the 
blower at all, which went to show that superchargers 
had attained a very high state of reliability. 

Mr. Chase, on behalf of Mr. A. R. Griggs, referred 
to Mr. Willans’ request for information concerning 
the use of anthracite and charcoal together, and 
said that in France the bulk of the vehicles ran on 
a mixture of anthracite and charcoal, 25 per cent. 
charcoal and 75 per cent. anthracite by bulk. 

Major J. A. Macdonald thought that the mixing 
of fuels ought to be studied. One fuel might be cheap 
and not too good, and another be more expensive, 
but capable of imparting to the first fuel a value 
which it did not otherwise possess. It was necessary 
to arrive at a combination of fuels, engines, and 
everything else which would provide a vehicle with 
reasonable performance. In a country where there 
was no subsidy and where there must be a bitter 
fight between vested interests in peace-time, it 
would be as well to see that the vehicle which was 
provided had enough power and performance to 
leave its petrol and oil-engined rivals on the road, 
rather than that the driver of the vehicle should 
be on the road for an extra two or three hours, or 
that the vehicle should carry a smaller load. 

The Chairman, concluding the discussion, said 
that it was necessary to guard against being too 
much afraid of complexities. The most reliable 
cars on the road to-day had very complex car- 
burettors and very complex devices of all kinds, 
but gave little trouble. Aircraft engines were run 
by pilots with comparatively little experience in 
engine matters, and had superchargers of much 
higher performance than was necessary in the case 
under discussion, and instruments which virtually 
amounted to exhaust gas analysers to show when 
there was the right mixture, and those engines were 
characterised by very remarkable reliability. It 
was undesirable to be afraid of complexities. Certain 
devices might seem complex to begin with, but when 
properly developed they became almost of the 
“ fit-and-forget ” type. 


THe DEVELOPMENT OF THE CoaL Dust ENGINE 


Mr. J. Starziczny then read a paper entitled “‘ The 
Development of the Coal Dust Engine.” This paper 
was substituted for one with the same title which was 
to have been presented by Dr.-Ing. H. Wahl, but which 
at the last moment was withdrawn by the author. 

In the course of his remarks Mr. Starziczny said 
that it was now possible to run an internal combustion 
engine efficiently and reliably with pulverised coal, 
a fact_which had been substantiated by practical 
tests. |The use of pulverised coal in an internal com- 
bustion engine was not only a practical possibility, 
but actually resulted ina considerable improvement 
of the Diesel principle. | As a fuel, duff could be 
used, which might be pulverised to the required fine- 
ness in mills such as those used for coal dust burners, 
and then passed through the sieves of special sifters. 
The duff could be obtained from any mine in large 
quantities. Assuming a price of 13s. a ton, the price 
of pulverised coal in a suitable state to use in an 
internal combustion engine would be about 26s. a 
ton. Taking a calorific value of 13,500 B.Th.U. per 
lb., at a cost of 26s, a ton, that would mean 1,163,000 
B.Th.U. for Is. As against that figure, the price of 
Diesel oil with a calorific value of 152,000 B.Th.U. 
per gallon was Is. Thus the use of pulverised coal 
would result in a reduction in the fuel bill of as much 
as 87 per cent. Far more important than that, how- 
ever, was the possibility of making this country to a 
large extent independent of the importation of oil, 
if the pulverised coal engine was generally introduced. 

Mr. Hamilton Martin said that the German works, 
of which Dr. Wahl was chief engineer, acquired a 
licence under German patents some time ago to build 
a coal dust engine. British fuels were excellent for 
the coal dust engine, and its general adoption would 
release liquid fuels for the fighting services and 
enable ships to work on coal dust or oil with instant 
change over. British coals were probably the most 
suitable fuels for the p . The usual German coals 
gave a very thick sludge, but with British coals it 
was thin and took a long time to get dirty, and it 
could be filtered and the oil used again. For this 
country the Rupa engine would prove most useful 
for marine propulsion and also for underground power 
stations. For road and rail traction and farm work a 
10 H.P. Rupa engine had now been built which 
operated with very good economy at 1500 r.p.m. on 
brown coal at the Cosmos works. If that engime were 
built in sizes of the high-speed type suitable for loco- 
motive work, it was claimed that two-thirds of the 
coal heat would be saved as compared with a modern 
superheater locomotive. The modern superheater 
had raised the efficiency of the locomotive from 7 to 9 
per cent., and the new method would bring it to 
27 per cent. Coal dust ignited as quickly as oil in the 
engine. A point worth mentioning was that the 
engine compressed its fuel and the necessary air for 
combustion simultaneously, yet they remained com- 
pletely separate up to the compression ignition point. 
The fuel, which coyld be of many different types, was 
therefore prepared béfore ignition during an appre- 
ciable period of the suction compression stroke, 
whereby ignition delay was entirely avoided, a further 
development on the Diesel engine. 

Professor S. J. Davies suggested that it would be 





as well to put the historical development of the coal 
dust engine into its proper place. Diesel in his 
original proposals thought that it would be possible 
to use coal dust. Pawlikowski, who was responsible 
for the development. which had been described, was a 
young engineer working with Diesel on the test bed 
who in 1911 took the matter up again. Personally, 
he had the opportunity some years ago of seeing one 
of Pawlikowski’s engines running in his works and 
taking an indicator diagram from it. The engine at 
that time was running on brown coal, which was very 
plentiful in Germany, and was giving a brake mean 
effective pressure of about 88lb. per square inch. 
The rate of rise~of pressure was quite reasonable 
during the combustion.. When he saw the engine it 
was running at about 120-s.p.m. The ignition lag 
was much longer than in the compression ignition oil 
engine. To allow for the lengthy ignition lag the coal 
was admitted into a large antechamber with a fair 
supply of air, possibly even during the suction stroke 
or the early part of the compression stroke, and during 
the compression stroke the fuel was being prepared for 
the subsequent ignition, whereas in the Diesel engine 
the injection was much later. The combustion was 
actually initiated in the antechamber by compression 
ignition. 

Dr. H. Heywood complimented Mr. Starziczny on 
cutting down his lubricating oil to a figure which was 
about double that of an oil engine. He was, however, 
a little optimistic if he thought that he would be able 
to take ordinary duff coal and pulverise it in a suitable 
form for the coal dust engine. From his own expe- 
rience with pulverised coals he felt sure that the ash 
particles would cause trouble through wear in the 
cylinder. The author referred to the importance of 
dispersing the coal dust in air before it went into the 
cylinder. The dispersal of fine dust was rather a 
difficult matter. He understood that some experi- 
ments were made on a coal dust engine using a very 
fine coal dust, about ten times finer than the average 
pulverised fuel. He had been told that those experi- 
ments were not successful, but he thought that that 
must have been a result of the lack of proper dis- 
persion in the air and not because the dust was 
extremely fine, because he was quite sure that the 
finer the dust, provided that the particles could be 
separated, the more rapid and complete would be the 
ignition. The very fine coal dust to which he referred 
when filled into a vessel would have about 80 per cent. 
of air space between the particles, and if only it could 
be dispersed effectively he was sure that the ignition 
would be very complete. 

Mr. Charles Day said he was a member of a Govern- 
ment Committee which was carrying through experi- 
mental work on the coal dust engine, but unfor- 
tunately he had not permission to say anything at all 
about it. He would go so far as to mention, however, 
that they had an engine running, a very old Mirrlees 
injection type engine, which had simply had the 
needle valve casing taken out and an antechamber 
provided instead. Results were being obtained and 
were steadily getting better owing to the hard work 
of the staff of the Fuel Research Station at Greenwich. 
The coal dust engine had been before engineers for 
many years. In pre-war days his own company had 
been approached from Germany about taking it up, 
and he sent out engineers to report on it. He believed 
that altogether they had sent engineers to Germany 
on five occasions, on. reports which sounded very 
promising, but in every case their own reports after 
investigation had shown that there was still a great 
deal to do before it became a commercial engine. In 
his view it was very unwise for those concerned to 
talk, at any rate at a meeting of engineers, about the 
immense prospects of the coal dust engine and its use 
on locomotives and battleships and so on, long before 
they had made one engine that had done a few years of 
really useful service of any kind. 








Leap v. Sretirre.—The recovery and use of feathers 
has long been an organised business, and vast quantities 
of them have been diverted to various uses, imeluding 
feather dusters. In making dusters the feathers are 
drawn through a metal ring to regiment the quills. Light 
as they may be, the feathers have a protective structure 
of tiny tough seales that scratch and eventually wear out 
this metal ring. One manufacturer found his rings 
worn so rapidly as to mean serious nuisance and expense ; 
in succession various harder metals were tri vera 
types of steels, then Stellite, then Carboloy. As none wax 
entirely satisfactory, he asked for suggestions from an 
ingenious worker in metals. The successful solution 
was an exact reversal of the direction in which previous 
attempts were made, says Little’s Industrial Bulletin. 
Little is known of the ultimate nature of friction, and 
the term “hardness” is all but meaningless without a 
description of the manner of its measurement or the 
nature of the opposing forces. Hardness as measured 
by penetration of a steel ball may have no relation to 
hardness measured by depth of groove under a diamond 
cutter. It is therefore difficult to predict wear or friction 
with unusual materials or conditions. The microscopic 
surface of feathers presents an unusual combination of 
abrasive properties of surface, composition, and shape. 
Rubbed against what the inventor called “ brute hard- 
ness,” minute particles of metal wore away, whereas 
lead, not rigid, but pliable, apparently flowed back and 
forth under the pressure of the feather surface. Lead 
was proposed and pure lead rings now wear almost 
indefinitely. 
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Non-Magnetic Oil Engines for 
R.R.S. ‘* Research ”’ 


N a recent visit to the works of Petters, Ltd., of 
Loughborough, we inspected some of the oil 
engines comprising the main propelling engine and 
several auxiliary engines for the Admiralty non- 
magnetic brigantine-rigged survey vessel R.R.S. 
“Research.” The scientific nature of the work on 
which the “ Research” will be occupied makes it 
essential that both the vessel and her engines shall be 
completely, or as nearly completely as possible, non- 
magnetic. 
At the mformal luncheon held on the occasion of 
the visit we were informed that the ship will be 





At the time of our visit the main propelling engine 
was at an advanced stage of erection, but was not 
completed because of various delays that had 
occurred. In the case of the crankshaft and other 
heavily stressed parts, much preliminary work has 
had to be done. One metal tried for the crankshaft 
was a bronze alloy, which proved adequately strong, 
but was not suitable for resisting torsional vibration. 
Finally the material chosen for the crankshaft and 
layshafts was manganese-nickel-chrome steel, which 
complies with the non-magnetic requirements. In 
this connection it is interesting to note that the 





metal. Special non-magnetic ‘ Ni-Resist’’ iron, 
centrifugally cast, is employed for the cylinder 
liners and cylinder blocks of aluminium are cast 
around them. We illustrate herewith the cylinder 
liners during machining ; it will be noted that corru- 
gations are formed on the outside of the liners, sofas to 
ensure that there shall be no relative movement 
between the liner and the cylinder block. 

In the small engine section of the works one of the 
three auxiliary oil engines was seen running under 
full load. Two of these engines are single-cylinder 
units with a designed output of 9 B.H.P., and the 
third is a twin-cylinder unit, developing 18 B.H.P. 
They have been built on similar lines to the main 
propelling engine and are as far as possible of non- 
magnetic construction. At the time of our visit the 
single-cylinder engine was running smoothly and 
quietly, without any perceptible vibration. These 
engines will be connected by means of a V belt drive 
to a line shaft, whence power will be supplied to 











MAIN PROPELLING FOUR-CYLINDER OIL ENGINE 


engaged on magnetic survey work in the Indian 
Ocean. This type of work was very successfully 
carried out by the American vessel “ Carnegie ” 
during the period 1909-29. She sailed some 3000 
miles, until an unfortunate accident occurred as the 
result of using petrol engines and her captain was 
killed in the resulting explosion. The variation of 
magnetic from true north in Great Britain has altered 
by more than 37 deg. since the year 1700, when 
Halley made his original investigations. The varia- 
tion is not regular and no law has yet been discovered 














AUXILIARY SINGLE-CYLINDER ENGINE 


which will enable the amount of change to be foreeast. 
The survey work is now to be continued by this new 
Admiralty vessel ‘* Research.” 

Only 250 lb. of magnetic material has been used in 
constructing the machinery weighing 370cwt. In 
order to achieve this result much research and 
experimental work had to be done by the builders to 
obtain materials having non-magnetic properties 
combined with adequate strength and wear-resisting 
qualities, and with this object in view non-ferrous 
materials are extensively used in the design. 








materials used not only resemble gold and platinum 
in appearance, but are also comparable with these 
metals in cost. The special forging for the crankshaft 
is stated to cost about twenty times as much as an 
ordinary high-tensile steel crankshaft. 

In an accompanying engraving the main pro- 
pelling engine is illustrated. It is a four-cylinder 
unit, of the firm’s standard “ Atomic ” single-acting 
two-stroke cycle type, designed to develop 160 B.H.P. 
at 375 r.p.m. When completed it will weigh about 
249 cwt.— about the same as the standard engine. 
This engine is provided with a direct air reversing 
system and will be coupled to a two-bladed feathering 
propeller, which is to be used mainly when the vessel 
is entering and leaving harbour or when becalmed. 
The massive bed-plate is cast in one piece in a bronze 
alloy and is a most impressive piece of engineering, 
requiring care and precision in its manufacture 
because of the characteristics of the unusual metal 
used. At one end is mounted a solid polished bronze 
fly-wheel, weighing 23501Ib. Cylinder heads, gear 
wheels, casings, bolts, and nuts are all made of the 
same highly finished bronze alloy, presenting a striking 
appearance. The cylinder head and crank case 
castings are of aluminium-broenze and other castings 
are being manufactured in phosphor-bronze and gun- 





MACHINING CYLINDER LINER FOR MAIN ENGINE 


standby sea water and fresh water circulating pumps, 
an auxiliary air compressor, refrigerating plant, and 
two 4-kW generators. An “ Oceanographic ” winch 
will also be driven from the line shafting. A fresh 
water circulating system, incorporating a heat 
exchanger, will be arranged for the engine cooling 
water. To make up fresh water lost by evaporation 
an oil-fired evaporator and distillation plant will be 
fitted. About 14 tons of fuel oil for the engines will 
be stored in tanks made of non-magnetic material ; 
this quantity is said to be sufficient for 3000 miles’ 
cruising at 63 knots. 

The vessel was launched at her builder’s yard— 
Messrs. Philip and Son—at Dartmouth on Tuesday 
last, April 4th, as reported in a Journal Note in 
this issue, but the machinery will not be ready 
for installation till later in the year. Meanwhile the 
“Research ” will make a voyage in brigantine rig to 
America to be inspected by the Carnegie Institution. 
The vessel itself, apart from its machinery, is prac- 
tically without iron or steel fittings. There are no 
steel ropes or cables; cooking utensils are of alumi- 
nium and baths are of teak. Similarly non-magnetic 
materials are used for the crew’s personal articles, 
such as timepieces and buttons; even special boots 





are provided, which are made without iron nails. 








Institution of Naval Architects 


No. II 


(Continued from page 411, March 31st) 


A’ the opening meeting of the Spring Meeting of 
the Institution of Naval Architects on Wednes- 
day morning, March 29th, it was announced that the 
following members had been elected as officers and 
Members of Council :— 

President: The Right Hon. Viscount Stone- 
haven. Vice-Presidents: Sir Westcott 8S. Abell, the 
Right Hon. Viscount Weir, Mr. Summers Hunter, 
Engineer Vice-Admiral Sir Robert B. Dixon, Pro- 
fessor P. A. Hillhouse, Sir John EL. Thornycroft, 
Sir Harold E. Yarrow, Professor T. B. Abell, Mr. 
G. 8S. Baker, Sir Maurice E. Denny, Sir Stanley V. 
Goodall, Mr. James Montgomerie, Mr. A. T. Wall, 
Sir Amos L. Ayre, Mr. J. T. Batey. Treasurer: Sir 
Philip H. Devitt. Acting Treasurer: Sir Eustace 
H. T. d’Eyncourt. Members of Council: Engineer- 
Captain W. J. Willett Bruce, Mr. Frederick Bryant, 
Mr. J. S. Butler, Mr. J. Callander, Mr. E. Leslie 
Champness, Mr. F. W. Daniel, Professor C. J. Hawkes, 
Mr. M. P. Payne, Mr. A.M. Robb. Associate Members 





of Council: Commander Sir Charles W. Craven, 
Captain J. W. Harris, Mr. G. J. Innes. 


H.M.S. “ Ark Royat ” 
The paper by Sir Stanley V. Goodall on H.M.S. 
“ Ark Royal,” reprinted in our last issue, was 
then presented and discussed. 


DISCUSSION 


Admiral of the Fleet Lord Chatfield, in a written 
communication, said that H.M.S. “Ark Royal” 
was the first large carrier specially designed as such 
since the war; she was not necessarily the first of a 
new class. There were various requirements of air- 
craft carriers to meet modern needs, and those many 
requirements could not be met in any one vessel. 
But she was a remarkable ship, carrying a large 
number of aircraft, she was fast both for tactical and 
strategical reasons, well defended against air attack, 
and a valuable addition to the Fleet. He congratu- 
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lated the Royal Corps of Naval Constructors and 
those who had built the vessel. 

Vice-Admiral C. E. Kennedy Purvis, who had 
commanded a carrier for some two years, said that 
one of the inherent difficulties in a vessel of this kind 
was that she had to turn into the wind to fiy-off and 
land-on her aircraft. There were many occasions, 
specially when working with the Fleet, when the wind 
direction was such that a carrier must steam at 
30 knots slap in the direction opposite to that in which 
it should be going. Therefore, speed of operation was 
an essential. Another inherent difficulty, bearing in 
mind the purpose of a carrier, was that of congestion 
of space. The hangar accommodation, deck accom- 
modation, and the whole lay-out of the ship was 
bound to be congested. Those inherent difficulties 
must be met by the designer in the best way he 
could. Bearing in mind that the building of a carrier 
occupied from 3 to 34 years, and that the technique 
of the use of aircraft at sea was rapidly developing, 
the requirements at the end of a period of 34 years 
might be rather different from what they were at the 
beginning ; the endeavour of the naval architect was 
to meet the various problems as time progressed. 
Funnels at the side were not a disadvantage ; they 
gave the pilot of a machine that was landing on the 
deck a sense of height, and when approaching to 
land, especially at sunset, they made the ship look 
like home. He asked the Captain of H.M.S. “ Ark 
Royal,”’ who was present at the meeting, whether the 
ship was really manceuvrable from rest. Another 
important factor, from the point of view of the opera- 
tion of aircraft, was the air flow over the ship. In 
the older carriers there was a very unpleasant bump 
over the stern, and aircraft that were coming in were 
liable to get into that bump just at the wrong time. 
But he understood that in H.M.S. *‘ Ark Royal” 
it had entirely disappeared. 

The speed of getting the aircraft on and off could 
be worked up by good control and good stowage of 
aircraft below, but a great deal depended on the 
lifts, and he regretted that big lifts had been displaced 
by small ones, which latter entailed folding the air- 
craft wings before the aircraft descended to the 
hangars. At the same time, he knew the reasons for 
that. On the older carriers the aircraft could land-on, 
taxi to the lift, and the wings were folded on the way 
down. The chief reasons for using smaller lifts were 
to secure greater speed of the lifts and to decrease the 
size of the holes in the strength deck. Speed of 
operation had been increased by the provision of 
arrester gear, which must be a tremendous help ; 
that gear was not fitted when he had commanded 
a carrier. Another great advantage, leading to 
increased speed of operation, was the provision of a 
crash barrier, which, like the arresters, was a form of 
wires. With catapults aircraft could be fired off in a 
cross wind, and also when in harbour, and they were 
a tremendous help. 

Defence was only against other aircraft and small 
surface ships. It had been a very serious problem 
to get the guns where they were required. In the 
older carriers they were low down, having a low over- 
head angle. But in H.M.S. “Ark Royal’’ the 
designers had got them up somehow, and that had 
been a great help to the ship’s company. The fire 
arrangements, which were most complicated, would be 
very successful if they were required. Altogether, 
H.M.S. “ Ark Royal ” was a wonderful ship. 

Engineer-Vice-Admiral Sir George Preece (Chief 
Engineer, Royal Navy) said that-the design of H.M.S. 
‘““ Ark Royal” was particularly interesting because 
the ship was the first to be designed as an aircraft 
carrier, all our earlier carriers having been adapted. 
The experience gained with earlier carriers had shown 
that it was necessary to provide machinery which 
would allow the ship to be handled very much as a 
destroyer was handled. Accordingly, special arrange- 
ments were provided in connection with the steam 
supplies to the turbines to enable rapid alterations in 
power to be effected by suitable grouping of the steam 
nozzles, whilst all the operating gear for the valves 
in connection with them was designed to be worked 
with the minimum of effort and in the minimum of 
time. 

To facilitate the duties of the engineer officer of 
the watch a sound-proof control room was provided, 
in which all the control instruments were suitably 
grouped on different panels. All orders transmitted 
to the engine-rooms from the bridge were simul- 
taneously repeated in the control room, whence the 
necessary detailed instructions were passed to the 
engine and boiler rooms for adjusting turbine nozzles, 
oil fuel pressure, number of oil fuel sprayers, &c. 
All important pressure gauges, revolution indicators, 
and tell-tales were also duplicated in the control 
room, enabling the officer in charge to see at a glance 
how the various orders were being obeyed. 

There had been discussion as to whether the 
engines should be worked from the control room, but 
that policy was abandoned as one which did not 
give very much advantage, because although some 
people thought that it was safe to pull a lever at a 
distant spot and to hope that the engines would obey, 
there must always be someone at the engines to ensure 
that they did obey. It had been s that the 
arrangement on H.M. 8. “ Ark Royal” would tend 
to make the officer of the watch restrict his activities 
too much to the control room; but actually that 
criticism was unjustified, because that departure was 





merely a case of shifting that essential nerve centre 
away from one or other of the engine-rooms, where all 
sorts of distracting phenomena might be occurring, 
to a quiet place where the controlling brain could 
think undisturbed. Further, experience had shown 
that when flying operations were proceeding two 
officers of the watch were necessary, one to control 
and one to supervise the actual operations. 

Constant improvements in the arrangements for 
the air supply to the boilers had resulted in much 
cooler boiler rooms. Indeed, from that aspect alone 
the Admiralty could almost be accused of having 
overdone it, and the sympathy which at one time was 
shown for the boiler room watch, sweating in the heat 
of the furnaces, had nowadays in winter to be changed 
to sympathy for being too cold. That, of course, 
obtained chiefly at full power, and in some ships it 
was still necessary to provide special means for 
adequate air circulation at moderate and low powers. 

With the exception of some small difficulties which 
seemed inseparable from the shaking down of a ship 
of new design, the behaviour of the machinery of all 
kinds had been very satisfactory. 

Sir Eustace Tennyson d’Eyncourt (a former 
Director of Naval Construction) recalled that in 
connection with the early aircraft carriers, when ships 
designed and built for other purposes had had to be 
adapted to the carrying of aircraft, there was a good 
deal of difference of opinion as to whether the ships 
should have a clear deck for landing or whether the 
bridge and funnel, and so on, should be carried above 
the deck, and, of course, placed on one side. Appa- 
rently, it had been decided now that the island type, 
with those erections on one side, was the most prac- 
tical and useful type. That type had been adopted in 
the “Eagle,” ‘‘ Courageous,” ‘‘ Glorious,’ and 
“Hermes”’; whereas in the “ Furious” and the 
* Argus” there was a clear deck, the smoke being 
discharged at the stern. There was great inconveni- 
ence in the latter arrangement, for it occupied a good 
deal of room between decks, which room could other- 
wise be used for the hangars, whilst it was not of 
advantage in other ways. 

Another advantage of the design of the ‘‘ Ark 
Royal ”’ was the amount of welding used in the con- 
struction, and the statement that a saving of 500 tons 
was effected thereby, as against the ordinary method 
of riveting, was very significant. At a guess, that 
500 tons was sufficient to cover the whole weight of 
the armament in the design—a very important con- 
sideration. 

Mr. F. O. John (Cammell, Laird and Co., Ltd., 
Birkenhead) said that the outstanding success of the 
pioneer design of H.M.S. “‘ Ark Royal’’ provided 
further proof, if proof were necessary, that the Royal 
Corps of Naval Constructors, headed by Sir Stanley 
Goodall, led the world in warship design. That was 
a very comforting thought, but in view of the 
almost unlimited future of aircraft, he could not 
help thinking that a Royal Corps of Aircraft Designers 
was more than overdue. 

Referring to the fact that 65 per cent. of the struc- 
ture of the vessel was welded, he said that the only 
real trouble experienced, and one which it had been 
almost impossible to overcome, was the buckling of 
plating between the stiffeners. That trouble was 
aggravated to some extent by the thin plating and 
widely spaced stiffeners. It was not in any case 
serious enough to impair structural efficiency, but 
in walking platforms it had proved costly to rectify. 

His company’s experience was that in the produc- 
tion of a welded vessel the preparation of the plating 
was greatly simplified, the number of templates was 
greatly reduced, and in certain instances less skilled 
platers could be employed. Large areas of plating, 
with the stiffeners, could be fabricated under cover, 
with the shrinkage allowance already accounted for ; 
but it was found that the welding occupied longer 
time than at the ship, so that on balance the con- 
struction had occupied about the same time as that 
of a riveted ship. Of course, with welding there was 
a saving in weight of steel and in the cost of water 
tests. But, on the whole, in present circumstancés, it 
was his opinion that a welded ship was a good deal 
more costly than a riveted one. 

Some shipbuilders, he understood, had found that 
the keel tended to rise at the fore end as welding 
proceeded. But by adopting the method mentioned 
in the paper, of welding the fore end by making the 
first welds at about the neutral axis of the structure, 
working upwards and downwards on both sides of the 
vessel in unison, no such difficulty was experienced in 
the case of H.M.S. “ Ark Royal.” 

Captain A. J. Power (commanding H.M.S. ‘“ Ark 
Royal”) remarked that the designers had not over- 
called their hand. The ship had behaved in a very 
satisfactory manner under conditions very far from 
easy. As to manceuvrability, the centre shaft in line 
with the rudder had a very great effect in turning her 
at rest. At Malta Harbour, where the ship had to 
go through a narrow entrance and turn between 
two buoys, he had had not more than 100ft. to spare 
in turning. The first time the ship went in there 
the centre shaft had not stopped.at all. It was 
going well ahead the whole time, with the rudder 
hard over. She had behaved extremely well. At 
Gibralta she just sulked; but in average depth of 
water, there being three or four fathoms under- 
neath, she handled very well from rest. At sea 
when there was way on the ship, she was first-class. 





Although the flying people might not agree, he 
would say, if he had any serious criticism of the ship 
at all, that successful landing of aircraft on the deck 
was over-insured. There was no black magic in 
landing on the deck. During the first seven weeks of 
the “‘ Ark Royal’s’”’ commission about 1400 aircraft 
had landed on the deck and not a single man 
had received even a scratch. From his knowledge 
of the young gentlemen who flew the aircraft, he 
suggested that had they been allowed ashore for three 
months in motor cars, several of them would have 
been in hospital. 

Referring to the double-decker lift as a dishonest 
piece of mechanism—for the basic principle of mech- 
anism in a ship was to save labour—he said that the 
double-decker lift certainly produced aircraft on the 
flight deck at the required speed from two hangars ; 
but it was ni to have double hangar parties, 
so that double the number of men was required. 
Both hangars must be worked at the same time. As 
to speed of operation, he said he had taken on nine 
aircraft in eleven minutes. 

Mr. F. Bryant said that the greatest advance over 
previous designs was the long flight deck. There 
were no open decks forward and aft, which meant that 
there was no lower flying-off deck, as on previous 
carriers, but he understood that it was not very much 
missed. On the other hand, the air flow conditions 
for flying-on and flying-off had been greatly improved. 
There was a long flight deck, with not too long an 
under-water form. 

Rear-Admiral R. B. Davies commented upon the 
great difficulty of cooling the working and living 
spaces in carriers operating at distant stations. 

Capt. Macintosh, dealing with air flow conditions 
on carriers, said that the trend in modern aircraft 
design was towards low-wing monoplanes with high 
performance and high wing loading. With such air- 
craft the air flow for the take-off was becoming almost 
more important than for landing ; any turbulence or 
dead spot due to bow formation must be avoided at 
all costs. Take-offs were becoming longer and longer, 
and assisted take-offs might soon become inevitable. 
It must be borne in mind that, purely from the air 
flow point of view, the more wind the carrier was 
making by her own speed the steadier was the flow 
of air. When operating in a wind of 20-23 knots 
there were inevitable fluctuations in wind direction, 
which were too sudden for a carrier to meet by altera- 
tion of course, the fluctuations being known as 
eddies. Turbulence caused by a well-designed island 
when the ship was dead into the wind did not affect 
the landing and take-off paths of the aircraft ; but 
if the wind veered momentarily 10 deg. to starboard, 
the eddies behind the island travelled down the flight 
deck. A veer of wind of 10 deg. to port was not so 
serious, though there was a “ cliff’ effect against the 
side of the ship, causing eddies across the deck. 

Capt. D. C. Ford. dealing with operational factors 
which were considered in designing the engines of the 
ship, said that the direction and velocity of the 
natural wind decided the course and speed at which a 
carrier was required to steam when flying on aircraft. 
For that reason, during flying operations the ship’s 
speed might vary from perhaps less than one-fifth 
power to more than four-fifths power, and in order to 
prevent loss of position relative to the fleet to which 
the carrier was attached, the acceleration and 
deceleration should be as great as possible, com- 
mensurate with safety. Thus the machinery must be 
as simple as possible, with due regard to economy 
and efficiency, it must be able to withstand rapid 
alterations in speed, and must be easily controlled, 
special arrangements being made to enable the sets 
of engines to be kept in step whilst increasing and 
decreasing speed. A control room was fitted in 
H.M.S. ‘“‘ Ark Royal ’’ to enable those things to be 
done. 

with some special conditions to be con- 
sidered in the design of machinery for aircraft carriers, 
he said that in modern installations where high- 
pressure superheated steam was employed, the funnel 
temperature considerably exceeded that obtained 
with the old type of saturated steam installation. 
Hot gases from the funnel caused air pockets, which 
were very disturbing to aircraft landing-on, and to 
overcome that on H.M.S. “Ark Royal” special 
measures were taken to lower the temperature of the 
funnel gases well below that normally experienced. 
Every endeavour was made to reduce the smoke 
nuisance to a minimum. There was also the necessity 
for keeping a certain portion of the boiler power 
banked and available at immediate notice for con- 
nection to the steam range in emergency. When air- 
craft force-landed in the sea the carrier proceeded at 
high speed with boilers alight and the banked boilers 
were connected as soon as possible. Under such con- 
ditions a boiler might have to be worked up to full 
power whilst another boiler in the same boiler room 
was already at full power. Special arrangements, 
therefore, had been fitted. 

Mr. M. P. Payne, in a written communication, 
said it would be admitted that 31} knots was an 
extremely good speed to have attained with 103,000 
S.H.P., particularly as the revolutions of the screws 
were not the most favourable to propeller efficiency, 
although conducive to a good all-round design. It 
would be interesting to have the results with other 
triple-screw ships, should any be built, to ascertain 
if the good performance was repeated, having in 
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mind the well-known perversity of sister ships not 
always to behave alike. Doubtless the action of the 
centre screw on the rudder had contributed to the 
satisfactory manceuvrability. 

Sir Stanley Goodall, commenting on the point that 
the provision of lifts large enough to take aircraft 
with the wings unfolded entailed a great gash-in the 
strength deck, said that that disability was increasing 
as the spread of the wings of aircraft became greater. 
Further, the provision of larger lifts meant taking a 
larger space out of the hangar, and the wider they 
became the less the number of aircraft that could be 
accommodated in the ship. 

It should be a source of satisfaction to Sir Eustace 
d’Eyncourt that the aircraft carrier of to-day was so 
largely modelled upon the successful conversions for 
which he had been responsible when he was Director 
of Naval Construction. 

As to the propulsive efficiency of the triple-screw 
arrangement, Sir Stanley confessed that a number of 
those concerned had been extremely pessimistic, and 
had shown their pessimism by their somewhat con- 
servative estimate of the power required for the speed. 
But the propulsive efficiency. was exceedingly high, 
quite as high as that of a four-shaft ship, so much so 
that they did not care to bank on repeating that good 
result. 

It would be appreciated that although the 
Admiralty might be satisfied with H.M.S. “ Ark 
Royal ” to-day, the Navy was not likely to be satisfied 
with it for very long, and that there would be further 
problems to tackle. 

(Sir Stanley Goodall intimated that he would reply 
more fully in writing.) 


WELDED Suarps 


The following paper was then presented :— 
‘“* Welding in Marine Engineering Construction,”’ by 
H. N. Pemberton. It is reprinted on page 447 of the 
present issue. 

Discussion 

Mr. J. Turnbull said that very often marine engi- 
neers ascribed fractured engine bed-plates to lack of 
rigidity in the hull structure, whilst the shipbuilder 
generally took the view that the fault originated in 
the design of the bed-plate, and a marine engineer 
who could come into this den of naval architects and 
with such definiteness blame the hull design for causing 
cracked engine bed-plates, was indeed courageous ! 

The most important part of the paper in his view 
was that relating to the need for procedure control in 
electric are welding. The need for careful prepara- 
tion and assembly could not be over-stressed, and an 
investigation during which the degree of root pene- 
tration was measured on hundreds of test pieces 
manufactured in the laboratory, engine shops, and 
shipyards, using as many as twenty different welders 
and all the principal makes of electrodes, showed that 
as long as a certain procedure was adopted it was 
almost impossible for the operator to lay down a weld 
that had not satisfactory penetration. The procedure 
found to be the most satisfactory was one that required 
the operator to lay down a relatively small fillet in 
relation to the size of electrode. In effect the operator 
had to play the arc into the root in order to lay down 
the desired fillet. He had no scope for manipulating 
the electrode to any great extent, thereby eliminating 
the probability of bridging across the gap, by which 
the weld could be made to look satisfactory on the 
surface, although it was very unsatisfactory at the 
root. That was very important, and by training 
welders to adopt that procedure it was reasonable to 
expect that they would do it habitually, thereby 
removing any cause for worry regarding possible lack 
of root penetration. All the fillet welds in question 
were made in the down-over position. Another inter- 
esting fact that emerged from the investigations was 
that penetration was not affected to any great extent 
by the size of electrode used. The samples were fillet 
welds in a 90 deg. corner, and the remark regarding 
the size of electrode did not necessarily refer to butt 
welds where a 60 deg. vee was generally the maximum 
required. 

Commenting upon welding technique, which, he 
said, was linked up with the competence of workmen, 
Mr. Turnbull added the weight of his experience to 
that of the author’s in having observed many satis- 
factory welded joints made under restrained con- 
ditions. Fears as to locked up stresses, which had 
been fashionable for a long time, could now be said 
to be quite unfounded as a result of experience. 
Nevertheless, wherever possible welding should be 
arranged so that the adjoining structure was not tied 
in a fixed position, as there was a greater danger of 
cracking with a tied structure than there was with 
one in which movement was allowed, all other factors 
being equal. 

Mr. E. F. Spanner expressed surprise that no 
mention was made in the paper of the union melt 
system of welding, which was being used to a con- 
siderable extent for large-scale operations in welding 
plates of lin. thickness and upwards. In that system 
instead of the electrode being separated from the 
weld metal by a space filled with gas, the high tem- 
perature for the weld was provided by the resistance 
of a slag pool which remained on top of the molten 
metal pool and it was a system which should be 
ineluded in the paper. 

Mr. H. B. Fergusson said that as far as engine 





frames, bed-plates, &c., were concerned, heat treat- 
ment was absolutely necessary after welding in order 
that the machining could be done accurately. He 
added that welding reduced the original size of a job 
in three dimensions, but after heat treatment not 
only were the original dimensions recovered, but it 
was not uncommon for the job to be slightly larger 
than the original lay-out of the plates, showing that 
the rolling stresses put into the plates had also been 
eliminated. Whilst firms in this country on Lloyd’s 
Class 1 Welding List had very large heat treatment 
furnaces, generally speaking the necessity for such 
equipment was not realised here as fully as in the 
United States. On a recent visit to the Brooklyn 
Navy Yard, he saw three heat treatment furnaces, 
one of which was about 40ft. wide by 100ft. long and 
30ft. high, with a removable roof. 

Mr. Fergusson stressed the importance of train- 
ing welders, and from considerable experience he 
said that beyond all doubt an X-ray apparatus was 
an essential part of the necessary equipment to bring 
welders up to a high standard. Whilst it would be 
impracticable to X-ray more than a small percentage 
of the welding put into a ship, yet by the continual 
use of X-ray examination of the work carried out by 
various welders and pointing out to them their faults, 
such as lack of penetration, inclusion of slag and 
porosity due to are blow, damp electrodes, and other 
causes, the standard of welding could be brought to 
a very high pitch. The cost of that vigilance with 
X-rays over a crew of welders was not great, and 
would be repaid over and over again in the long run 
by the improvement in the welders’ work and the 
reliability and confidence engendered. 

He dealt also with the desirability of using ductile 
electrodes which even under very severe conditions 
of restraint would produce a weld that would not 
crack. It was well known that certain types of 
electrodes on the market would crack under certain 
conditions of restraint, where other types of elec- 
trodes would not. Some years ago Dr. V. E. Pullin 
asked him to weld up two pieces of thick plate, using 
in one case an electrode that was known to crack 
and in the other a very ductile electrode not liable to 
crack, the specimens being afterwards X-rayed. 
After several attempts with 2in. thick plate butt 
welded together, and held by heavy angles from bend- 
ing, the electrode metal which had been giving so 
much trouble with cracking refused to crack, as it 
certainly would have done if, instead of two flat 
plates the attempt had been made to weld, say, a 
2in. thick cylinder of 3ft. or 4ft. diameter. He there- 
fore took a piece of 2in. plate, about 4ft. square, and 
flame-cut out two discs, 6in. in diameter, vee-ed 
back the edges of the discs, replaced them in their 
holes and welded one with the brittle type of electrode 
and the other with the ductile type of electrode. 
On X-raying it was found that the weld from the 
brittle type of electrode was filled with numerous 
cracks, whereas the X-ray of the ductile electrode 
did not show any crack whatever. That method of 
testing new electrodes for heavy platework had 
become standard with his firm. It should also be 
borne in mind that when thick plates were being 
welded together it might be impossible with any type 
of electrode to use the downward method of welding 
without danger of cracking. 

The author, in a brief reply, said the union melt 
system mentioned by Mr. Spanner had recently been 
introduced in this country, but it had not yet been 
adopted in marine work. He knew nothing about 
the cost of flash welding, and with regard to Thermit 
welding he said that this appeared to have dropped 
out of use in this country, and there were now no 
applications for the use of that system in marine engi- 
neering construction. 





THE ANNUAL DINNER 

The annual dinner of the Institution was held at 
the Connaught Rooms on Wednesday evening, March 
29th, when the chair was taken by the President, the 
Right Hon. Viscount Stonehaven. The attendance 
was the largest of recent years, and the spacious 
rooms were well filled, close upon 750 members and 
guests being present. The toast of “ The Institution ” 
found an able and very pleasing proposer in the 
person of Lord Dudley, the President of the Iron and 
Steel Institute, and his speech was thoroughly appre- 
ciated. Viscount Stonehaven replied and went on to 
propose the toast of ‘‘ Ships,” which was responded to 
by Mr. Geoffrey Shakespeare, the Parliamentary and 
Financial Secretary of the Admiralty. In the course 
of his speech Mr. Shakespeare said that he was 
authorised by the Board of Admiralty to say that the 
Navy was of good heart and good health, and that 
should the occasion arise—which God forbid—and the 
Navy was put to the test, it would not be found 
unworthy of our trust. Referring to the rearmament 
programme, we were now engaged, Mr. Shakespeare 
said, on the greatest naval programme of any year, 
and in the coming autumn we should have on the 
stocks not far short of 900,000 tons of war vessels. 
Should conflict ever come, he thought that there were 
two very essential things, a moral case, and something 
he always associated with the sea, and those whose 
calling was on the sea, namely, a quiet and steadfast 
spirit. After dinner there was a welcome opportunity 
for conversation and for meeting friends, which brought 
an enjoyable evening to a close about midnight. 

(To be continued) 





Sixty Years Ago 


’ 


Tne Minutes of Proceedings of the ‘ Thunderer ’ 
Committee were summarised and discussed in a 
leading article in our issue April 4th, 1879, imme- 
diately following their publication by the Govern- 
ment, Some weeks previously it had become known 
that the Committee’s finding was to the effect that the 
38-ton gun which exploded on H.M.S. ‘‘ Thunderer ” 
when carrying out target practice on January 2nd, 
1879, did so because it had accidentally been loaded 
with two shells and two charges. This double-loading 
theory was based, not on positive evidence, but on 
the balance of the observed facts and of the testimony 
of survivors of the disaster. There was some evidence 
against the theory and more than one authority 
opposed it. Still, backed by an able report on the 
accident presented by Captain (Sir) Andrew Noble, 
the Committee was forced to discard all other theories 
and to adopt the one indicated. We may recall 
that just before the mishap an attempt had been 
made to fire the two fore-turret and the two after- 
turret guns simultaneously by electricity, that one 
of the after-turret guns was known not to have 
discharged, but that both the fore-turret guns were 
believed to have fired. An order was then given to 
reload the two fore-turret guns and the discharged 
after-turret gun and to fire them by hand in succession. 
The first of the fore-turret was successfully 
discharged. The second exploded with great violence, 
killing all but one of the turret crew. It was evident 
that the turret crew believed that in the electrical 
firing test both guns had gone off; otherwise they 
would not have presented them for reloading, a 
process involving tipping their muzzles downwards 
into the reloading room below deck. One of the 
reloaders testified that the turret crew, when asked 
if both guns had discharged, replied in the affirmative, 
Another reloader asserted that when the gun was 
presented for sponging and recharging smoke was 
coming from its muzzle. Further, the ship’s captain, 
a sub-lieutenant and one of the sailors, swore that 
when the electrical broadside was fired they saw 
three projectiles strike the water. Against each of 
these items of evidence in favour of the gun having 
been fired, corresponding evidence in favour of its 
not having been discharged was forthcoming. The 
circumstantial evidence afforded by the appearance 
of the wrecked gun had therefore solely to be relied 
upon as a means of reaching a decision. Various 
possibilities were considered, but each, in turn, had 
to be dismissed except the possibility of double 
loading. That theory was held to fit all the known 
facts, and was accordingly accepted by the Com- 
mittee. It must doubtlessly have seemed to some 
an unsatisfactory way of arriving at a verdict, 
but the alternatives would have been either to find 
the disastsr inexplicable, or to reach a conclusion 
which would have implied, in effect, the shattering 
of faith in almost every gun in the Navy of that date. 








TRAINING FOR THE Piastics [INpustry.—In order to 
ensure an adequate supply of trained staff for the future, 
the Institute of the Plastics Industry has prepared a 
scheme of apprenticeship training. By this scheme a 
youth may be apprenticed with the object of learning the 
technique of the industry in order that after this training 
he may continue in similar manufacturing employment. 
Alternatively, this apprenticeship may be preliminary to 
employment in estimating, costing, drawing-office, or 
similar technical departments, or in the selling or com: 
mercial branches of the industry. It may also be arranged 
that the apprenticeship consists of a period of training in 
the works followed by training in another of the depart- 
ments. No definite routine is laid down as to training, but 
before registering an indenture of apprenticeship, the 
Institute has to be satisfied that adequate training is to 
be provided and that the apprentice will attend suitable 
education courses. Apprenticeship to mould and toot 
making is also visualised. Particulars of the scheme may 
be obtained on application to the Hon. Secretary (Appren- 
ticeship), Institute of Plastics Industry, Windsor House, 
Victoria Street, 8.W.1. 

Comsustion APPLIANCE Maxkers’ AssociaTion.—On 
Wednesday, March 29th, the Combustion Appliance 
Makers’ Association (Solid Fuel) held its sixth annual 
luncheon at the Dorchester Hotel, London, W.1. When 
proposing the toast of ‘The Association,” Sir Alfred 
Faulkner pointed out that in spite of the considerable 
economies which had been brought about in the use of 
coal, as a result of improved apparatus, in recent years, 
the consumption is still as high as it ever had been. He 
hoped that there would soon be a return to coal burning 
in certain types of ships. Mr. J. Arthur Reavell, in reply, 
said that he had never appreciated the ramifications of 
the coal industry until he became President of the 
C.A.M.A. The appliance makers, although not a large 
section of the industry, occupied a place of great import- 
ance, as they were responsible for the interpretation and 
application of the discoveries of the scientists and com- 
plying with the regulations relating to safety and freeing 
the atmosphere from pollution. In proposing the toast 
of ‘‘ British Industry,” Lieut.-Colonel J. H. M. Greenly 
advocated that manufacturers should establish more 
foreign contacts with a view to increasing the pes 
trade. The toast was responded to by Lord Riverdale, 
who, in the course of his remarks, said that it was of the 
utmost importance to have a diversity of industries in 
various towns so that any particular industry, when it 
fell on bad times, would have its workers absorbed by 
other factories in the same area. 
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Rail and Road 


Cot.ision ON New York UNDERGROUND RaiLway.— 
It is reported that shortly after nidnight on Friday, 
March 31st, a train on the New York underground railway 
crashed into the rear of another train and a number of 
people were seriously injured. 


A Bie New American Locomortve.—-The Pennsylvania 
Railroad has completed a new 4-6 locomotive 
which is 140ft. long and weighs, with its tender, 526 tons. 
[t is stated to bé capable of developing 6500 H.P. at 100 
miles an hour. The boiler operates at a steam pressure 
of 300 Ib. per square inch, wily pose a oo Ta of 7748 square 
feet. It has @ tractive force of 76,400 Ib 


SHERwooD Forust Roap Diciin sash part of a scheme 
to provide an alternative route for some of the traffic 
which at present passes through oa the Notting- 
hamshire County Council proposes to by-pass the village 
of Oxton in Sherwood Forest at a cost of over £80,000. 
The by-pass will be over 24 miles long and 100ft. wide, 
embodying dual carriageways, each 22ft. wide, and cycle 
tracks. Between the dual carriageways there will be 
a wide central reservation. It is expected that the by-pass 
will be completed in 1942. 


TRENANCE Viapuct Reconstruction.—The final stages 
in the conversion of the Trenance viaduct at Newquay 
from a single to a double line structure are being carried 
out by the engineers of the Great Western Railway Com- 
pany. The 450ft. steel girder superstructure was slewed 
on to extensions of the existing stone piers last October 
to allow the widening of the piers and erection of the 
granite arches which will carry the new lines. The 
line has now been shifted back on to the new arches and 
the old steel girder work is being removed in order that 
the remaining sections of the arches may be built to carry 
the double line. 


New Brings over River SEVERN.—Sharp bends on 
the Gloucester-Ledbury road at Maisemore, where the 
road crosses the River Severn, are to be eliminated by 
the building of a new bridge on an improved alignment 
at an estimated cost of over £50,000, The new bridge 
is to be built in nage 3 concrete with a single span 
of 150ft., and will take the place of an existing bridge 
with two masonry arches built in 1785. A carriageway, 
22ft. wide, and two footpaths will be provided over the 
bridge, whieh will have a width between parapets of 
45ft. Improvements will also be earried out on the 
approaches with @ view to easing the gradient and curva- 
ture, and the total of road covered by the scheme 
is about 500 yards. old bridge will be demolished 
and pending the seente of the new one a temporary 
timber bridge will be provided. 


San Franotsco-Oaktanpd Bay Baiver.—The Cali- 
fornian correspondent of the Electrician reports that regular 
electric train services have begun across the San Francisco— 
Oakland Bay Bridge. He states that the bridge trains 
are controlled. by the latest electric interlocking and 
signalling system. The contro] board is 6ft. 6in. long, 
and in order to throw the switches and clear the signals a 
signal knob at the entrance of the route and a completion 
button at the exit have only to be pressed. A light in 
the signal knob flashes on and remains flashing until the 
switches are properly set and the signals cleared; the 
light then beeomes . A train’s position on its 
assigned route is indi by lights on the board until 
it has ‘passed right through, when the signal knob is 
released ready for another setting. Particulars of the 
design and construction of the bridge were given in Tue 
ENGINEER of November 20th, 27th, and December 4th, 
1936. 

Runnina Costs or STEAM AND O1L-ENGINED Locomo- 
TIVES.—In @ paper Le engineering students at Yale 
University, Mr. L. K. gave same comparative 
costs of running steam and oil-engined locomotives on 
the American railways. He said that a report by Coverdale 
and Colpitts, consulting engineers, of New York, showed 
operating expenses, wages, fuel, water, lubricants, main- 
tenance, &c., for the Southern Pacific Railroad’s steam- 
hauled ‘‘ Sunbeams ” to be 80c. per train mile, compared 
with 62c. for the oil-engined “ Denver Zephyrs,” of the 
Burlington Railroad. These trains have similar capacity, 
and the daily mileage obtained from each oil i 
locomotive is four times that required of each of the 
steam locomotives. After giving comparative figures 
for the two types of locomotives on other lines, Mr. 
Sillcox said that 65 per cent. availability was exceptional 
with a steam locomotive as compared with more than 
90 per cent. for most of the oil-engined trains. 


L.M.S. Sprinc TrmetTasBLe.—With the introduction 
of the spring timetable on May Ist, the London, Midland 
and Scottish Railway Company will operate a larger 
number of express trains timed at start-to-stop speeds 
of 60 miles an hour or over than ever before. There will 
be sixty-six such regular trains, representing a daily 
aggregate of 6879-6 miles, run at speeds ranging from 
60 to 65-1 m.p.h. start to stop. Altogether, 482 trains 
are being accelerated, representing a total daily saving 
to travellers of 1276 min. The timetable includes a large 
number of additional trains, particularly at week-ends, 
which are being run for the benefit of early holiday 
makers, A notable feature of the speed up is the accelera- 
tion of the northbound “ Royal Scot” express to cover 
the 299-1 miles from Euston to Carlisle non-stop in 
299 min., at an average speed of slightly over 60 m.p.h., 
the winter journey time of 7h. 20 min. from London to 
Glasgow being reduced to 7h., and that to Edinburgh 
from 7h. 25 min. to 7h. 5 min. In the reverse direction, 
the Glasgow portion of the “‘ Royal Scot ” will run through 
without stop, a brief halt being made outside 

Jarlisle station to change enginemen, and in this case the 
overall journey time of 7h. will represent a shortening 
of the winter schedule by 25min. The southbound 
Edinburgh portion of the “ Royal Scot ” will combine at 
Symington with the 8.55 a.m. from Perth, 6.50 a.m. from 
Aberdeen, and 8,15 a.m. from Dundee services, and will 
run non-stop from Carlisle to Euston in 299 min. for the 
299-1 miles. This gives an arrival in London from Perth, 
Dundee, and Aberdeen at 5.15 p.m., instead of the winter 
arrival of 7.5 p.m. 


Miscellanea 


A New PerroLeum ReFInery iN PaLestine.—Work 
is rapidly progressing on a new petroleum refinery which 
is being built at a cost of 20 million dollars near Haifa by 
the Anglo-Iranian Oil Company and the Anglo-Saxon 
Petroleum Company. It is to be completed by the end 
of next year. 

Loans SANCTIONED BY ELxzorRicrry ComMIssiIOoNERS.— 
During > ect ard weeks a 25th, 1939, the Elec- 
tricity oners sancti the borrowing 
porn Are for electricity supply purposes of a tal su 
of £1,912,984. The total amount sanctioned for the y 
April Ist, 1938, to March 25th, 1939, was £23,928 940, as 
compared with £18,673,900 for the previous co: 
period. 


Fime-pame DetTecrors 1s Muiyes.—The fire- —_ 
detector commonly used in mines is the ordinary flame 
safety lamp, but new regulations came into force at the 
beginning of April which require that instruments, which 
have been developed for the automatic detection of fire- 
damp, shall in certain circumstances be compulsorily 
provided and used. The new regulations, as a result of 
experience of the 1935 regulations concerning the same 
matter, also require certain improvements and alterations 
to be effected in the arrangements for the workmen to 
use flame safety lamps as detectors. 


WeE.pine or Steam Pressure VEssELs.—An interesting 
booklet, entitled “Notes upon Metallic-Arc Fusion 
Welding of Steam Pressure Vessels,” written by Mr. E. J. 
Heeley, has been issued by the Vulcan Boiler and General 
Insurance Company, Ltd. It describes and illustrates 
some of the characteristics and defects observed in 
metallic-arc fusion welds with special reference to the 
requirements of the schedule of examinations and tests 
during construction and upon completion of drums for 
steam generating units and steam receivers, which was 
compiled by the Associated Offices Technical Committee. 


HapriE.tps, Lrp.—At the annual general meeting of 
Hadfields, Ltd., Mr. P. B. Brown, the deputy chairman, 
said that in the immediate future the company intended 
to erect a new physical and research pewere 5 which 
will enable the work now being done in scat cone: pa 
ments to be concentrated and more efficiently out. 
Speaking about the production of commercial 
said that notwithstanding the fact that the production 
steel in the United Kingdom dropped by about 20 per 
cent. between 1937 and 1938, during 1938 the company’s 
“an gemaes exceeded that of 1937 by 20 per cent., and 
ully justified the recent plant extensions and improve- 
ments. Dealing with the ordnance side of the business, 
Major A. B. H. Clerke said that the effective range of the 
new l4in. armour-piercing shell, as measured by the 
perforation of any given thickness of armour, materially 
exceeded that of the 15in. shell, in spite of the reduction 
in calibre. 

City or Lonpon Buitpmes.—Prelimi approval 
has been granted by the Court of Common Council to 
draft clauses, setting out height and site cover limits, for 
the proposed town-planning scheme for the City of 


London. the presentation of the complete 
scheme, the draft clauses concerning it (including 
for the 


angles of light) and site cover have been 


guidance of intending develo since these clauses 
define some of the most hb gp Pi delineating the 


general form of buildings permissible. The overall height 








limit is maintained generally at 100ft., except in the 
vicinity of St. Paul’s Cathedral. Two types of zone have 
been Zone I consists of the area around and to 
the north and east of the Bank of England, permitting a 
sheer height equal to twice the street width, with setbacks 
above at an angle of 63} deg., up to the 100ft. maximum. 
Zones II and III, permitting a sheer height of one and 
a half times the street width with setbacks above at an 
angle of 56 deg., cover the rest of the City. 

Yorxsnmme Gas Grom Area Increasep.—A further 


important stage in the development of the West York- 
shire gas grid is announced im an agreement entered into 


for the purchase of the Morley ——- gas undertaking 
by the Enited may wy t Gas Corporation, sponsors of the 
gas grid scheme. By this and the recent purchase of the 


tae: Brodsworth-South Emsall gas companies, the 
area of the grid system will be extended by 50 per cent., 
from 460 to 690 square miles, and the population coming 
within its scope increased from 550,000 to 725,000. The 
gas grid scheme consists of a system of underground high- 
pressure gas mains encircling the industrial areas of West 
Yorkshire and throwing out branches in every direction. 
These mains will receive the gas from pithead coke oven 
plants for distribution to companies throughout the grid 
area, which will in their turn supply consumers. The 
Morley purchase ST - important link in the system, 
for the undertaking will ted with the com- 
puis ‘at Deightiogtan ond leet Aiieery os 6 angie ae 


tributing unit to interlink the eastern and western arcs | programm 


of the present network. 


CaRNARVON WIRELESS STATION TO BE DISMANTLED.— 

We are informed that the work of dismantling the ae 
wave wireless station at Carnarvon is to be begun by Thos. 
W. Ward, Ltd. This station, which was completed in 
1914, is situated on the western side of Cefn-du, one of 
the lesser heights of Snowdonia. The aerials are erected 
on ten tubular masts, 400ft. high, each mast being 3ft. 6in. 
diameter at the bottom, 2ft. 6in. at the upper half, and 
having twenty guys and six lattice masts 400ft. high, which 
slope up the mountain side, the masts being in 
rows, 900ft. apart. The apex of the topmost mast is 
1800ft. above sea level. The original aerial was 3900ft. 
in length and a@ second aerial was added later. At the 
time of its construction the station embodied the latest 
knowledge in wireless technique and engineering, many 
changes in its equipment having been made from time 
to time. A record of the changes and extensions at 
Carnarvon would indicate the various stages in the pro- 
gress of long-wave transmission. Every type of trans- 
mitter from synchronous to water-cooled valve was in 
turn tried out. Latterly, the station has been used for 
Transatlantic traffic and subsidiary services in European 
and other countries. 


Air and Water 


New German Battiesnip.—On Saturday, April Ist, 
the second of the two new German 35,000-ton battleships 
was launched at Wilhelmshaven and named “ Tirpitz.”’ 
The ship is 790ft. long, has a beam of 118ft., and her 
armament includes eight 15in. guns and twelve 6in. guns. 


New Am Spresp Recosp.—A new world air speed 
record is claimed to have been set up in Germany with a 
Heinkel aeroplane, which covered a 3-kilom. measured 
stretch at a speed of 463-8 miles an hour. The machine 
was a single-seater fighter, with a Mercedes-Benz engine. 


Essex Sea Derence Scuemes.—The offer of the 
Ministry of Agriculture of 60 per cent. towards the cost 
of sea defence schemes has been ited by the Essex 
Rivers Catchment Board. Of the £780,000 to be spent, 
£753,000 is for capital works and it will also be required to 
spend over £33,000 on remedial works necessitated by the 
high tide of Touraeey 12th, 1938. 


Cuartinc THE NortH Paciric.—Captain Gilbert T. 
Rude, of the United States Coast and Geodetic Survey, 
has announced that a shorter and safer course from 
America to Asia, through the North Pacific, is to be 
charted at a cost of 5 million pounds. The work will take 
five years to complete and this summer four ships will be 
engaged in charting the waters of the Behring Sea. 


Dursan Harsour.—Some time ago the South African 
Government appointed a Committee to investigate the 
future development of Durban Harbour. A report now 
issued by the Committee recommends that, when the 
improvement scheme now in hand has been completed, 
another should be begun. The new scheme embraces 
amongst other things, the reclamation of the marsh area 
at the head of the bay, provision of new wharves near the 
graving dock, and the construction of a new civil aero- 
drome near the flying boat base now being built. 

Dears or Mr. LiEwettyn Roserts.—It is with much 
regret that we note the death of Mr. Llewellyn Roberts, 
of the Cunard White Star Line. He served the line ax 
chief engineer on a number of the company’s liners, 
including the ‘‘ Acquitania,” the “ Berengaria,” and the 
“ Queen Mary.” Since August last Mr. Roberts has been 
the Cunard White Star Line’s chief engineer on the con- 
struction of the “‘ Queen Elizabeth’s ”’ machinery at the 





he| works of John Brown and Co., Ltd. He joined the 
of | Cunard Line in 1904 at the age of twenty- three. 


New Hicu-sPeep AMERICAN TanKERS.—In the United 
States the Standard Oil Company is having twelve new 
high-speed oil tankers built, and these ships are designed 
to act as naval auxiliaries. The first vessel has already 
undergone trials and attained an average speed of 19-28 
knots. Two further ships recently launched have a 
length of 553ft., a breadth of 75ft., and a cargo capacity 
of 16,735 tons. Propulsion is by means of geared high- 
pressure turbines of 6750 S.H.P. The building programme 
is costing the company nearly £5} million, and the United 
States Maritime Commission is contributing a further 
£2 million for defence features being incorporated in the 
ships. 

L.M.S. Steamer Services.—We are informed by the 
London, Midland and Scottish Railway Company that 
regular sailings on Lake Windermere will be resumed for 
the 1939 season on May 27th, as from which date the 
passenger train service between Ulverston and Winder- 
mere Lakeside, discontinued last autumn, wil! also be 
restored. On the Clyde coast, the steamboat services 
will be augmented during May and will be put on a full 
summer basis in June. The steamboat service on Loch 
Lomond will be resumed on May 13th, and on Loch Tay 
and Loch Awe commencing June Ist. Between Stranraer 
and Larne the daylight sailings will eommence for the 
summer on June Ist. 

DeatH or CoMMANDER Simm Epwarp NicHo.i.—It is 
with regret that we announce the death of Commander Sir 
Edward Nicholl on Thursday, March 30th. He was the 
founder and managing director of the Cardiff Hall Line 
and the Nicholl Steamship Company, Ltd. He received 
his engi ing training as an apprentice at the works of 
the Great Western Railway Company, and later became 
associated with the shipping industry. Sir Edward was a 
member of the Institution of Naval Architects, the 
Institute of Marine Engineers, and the Society of Consult - 
ing Marine Engineers and Surveyors (of which he was Pre- 
sident in 1934); he was also prominently associated with 
a number of other organisations. 

Emprre Ark Day.—The Air Ministry announces that 
the sixth Empire Air Day will be observed on Saturday, 
May 20th, at seventy-eight aerodromes, including sixty- 
three Royal Air Force stations, eleven civil aerodromes 
where personnel are being trained for the Royal Air 
Force, the Auxiliary Air Force, and the Royal Air Force 
Volunteer Reserve, and four civil aerodromes. Stations 
will normally be open from 2 p.m. until about 7 p.m. The 
e at each station will include flying displays 
provided by local -units, supplemented, in many cases, 
by demonstrations of aircraft from other stations. The 
public will be afforded the opportunity of witnessing the 
performance of the latest types of aircraft now in service. 
Several types of aircraft will be available for inspection 
at most stations, and the workshops, hangars, messrooms, 
and barrack rooms will also be open to the public. 

Tue Trans-CaNaDIAN AIR meee s rns 
extensive and a number of trial flights, the 
aR bg Tg between Montreal and Vancouver 
was opened on Saturday, April Ist. The organisation 
covers some 2688 miles of route and has — over 3 ae 
pounds to prepare. There will now a regular daily 
service on the main route, from which feeder air lines will 
radiate to other parts of the country and the United 
States. This year the main route is to be extended 435 
miles between Montreal and Moncton, to make a total 
distance of 3123 miles, and there will then be a through 
service between the Atlantic and Pacific oceans. The 
schedule calls for the journey from coast to coast to be 
covered in 22 hours. Eventually, the terminal at Moncton 
will become the exchange point between the Trans- 
atlantic services of Imperial Airways and the main route 
services of trans-Canada Air Lines. 
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DEATH 


On April Ist at the Royal Masonic Hospital, A. Vincent’ 
CiarRkE, Assoc. M. Inst. C.E., M.I. Mech. E., of 23, York 
Mansions, S.W.11, aged 55. 








THE SUPPRESSION OF AEROPLANE NOISE 


IF we live in an age which is increasingly critical 
of noise, it must be admitted that there is a good 
deal to be critical about. It is not that the increas- 
ing mechanisation of life forces on us increasingly 
high scales of noise intensity, for the noise of 
rubber tyres on modern roads is but slight compared 
with the combination which it replaced. No one 
who has had to listen to the clatter of iron-shod 
wheels on stone or cobble formed streets can have 
a moment’s doubt of that. But if the intensity is 
commonly lessened the volume is vastly increased 
and on the whole we are worse off. Moreover, 
there are some newly created sounds of highly 
unpleasant intensity, and of these the aeroplane 
shares with the road drill and the motor cycle an 
unenvied pre-eminence. The noise of the drill is 
now happily under attack and that of the cycle 
only needs the suppression by the police of the 
notoriety-seeking desires of the youthful cyclist, 
proud in his possession of his new toy, and most 





unfortunately willing that his neighbours should 
know all about it. 

The aeroplane comes in another category. It is 
capable alike of an extreme intensity of noise and 
a liability to carry that noise into regions hitherto 
free from such disturbing influences, creating a 
feeling of desperation in the seeker after quiet. 
Moreover, the enhanced rate of production of these 
craft will render the nuisance even greater. What 
can be done to ameliorate these conditions ? The 
first step towards amelioration is measurement, the 
ineasurement of the offending noise, and the 
location of its origin. The pioneer work of the 
telephone engineer has fortunately introduced a 
suitable scale of measurement, whilst the scientific 
world has provided the audiometer with which to 
effect the necessary measurement. The British 
Standards Institution now gives its blessing to a 
scale of loudness levels in which the unit is the phon. 
Work on these lines has shown that, taking as 
zero the human threshold of hearing, ordinary 
quiet conversation is rated at 60 units, a busy 
typing room at 90, whilst the proximity of an 


46| aeroplane engine under power shows a 


of no less than 120. This appears at first as though 
the engine were merely twice as noisy as a quiet 
talk, which offends common sense. But it must be 
remembered that sensation in the human body 
follows a logarithmic scale and not an arithmetical 
progression. Thus the difference between 60 and 
120 corresponds to a ratio in sound energy of no 
less than one million, a figure much more in accord 
with one’s impressions. The level in an express 
train with the windows open is stated to be 85, 
and it is gratifying to know that in some modern 
civil aeroplanes the passengers are subjected to a 
noise no more and sometimes rather less than 
this, so that conversation can easily be carried on. 
An early civil type to achieve this desirable 
standard (so rendering it no longer necessary to 
stuff the ears with cotton wool) was the Handley 
Page ‘‘ Heracles ’ on the London to Paris service, 
and to-day, despite their vastly higher speeds, one 
finds the same, for example, in the Empire flying 
boats and in the large American Douglas air liners. 
That is a remarkable step forward and it extends 
—or can extend—also to military types in which 
some degree of quietude is needed by the radio 
operator if he is to do his work efficiently. But 
this is of little assistance to the dweller on the 
earth if it only means that although the occupant 
of the aeroplane has been protected against the 
external noise field, the intensity of the latter is 
unabated. Those on the earth ask two things, 
that the noise of the engine exhaust shall be 
lessened and that the airscrew sound shall be 
somehow reduced. Normally they are both of the 
same general intensity and it is certainly no use to 
eliminate the one (even if one could) without 
reducing the other. To suppress one of two equally 
troublesome noises only reduces the intensity by 
three units on the scale, a change which, as 
it happens, can only just be detected by the ear. 
Both sources of noise must be dealt with ; it is of 
no service to deal with one alone. There are other 
aeroplane noises, too, but these are slight in com- 
parison, although the first experimental exhaust 
silencing gave the impression that the engine must 
be falling to pieces ! 

It is now known that the noise from the engine 
can be greatly reduced by the adoption of the light 
efficient exhaust silencers which painstaking 
research has discovered how to produce ; the loss 
in back pressure due to their adoption is not very 
serious ; moreover, they can be “cut out” in 
emergency. The airscrew noise is much more diffi- 
cult to deal with, since it depends principally on 
the tip speed of the screw. As air speeds rise and 
engine revolutions increase (as a light way to get 
more power), it becomes less easy to keep the tip 
speeds down. Airscrew technique is, however, 
developing rather rapidly at the present time. The 
coming of controllable pitch mechanisms, of two- 
speed gears, of the multi-blade airscrew are all 
factors which will affect the tip speed of the 
blades and therefore the noise intensity. There 
is room for further research work in this 
field, and there is room, too, for invention. 
Finality in airscrew design is far from having 
been reached by the scientists, designers and 
inventors engaged in this important develop- 





ment. As the outcome of their labours we shall, 
we hope, soon find the lot of the earth dweller made 
at least as tolerable as that of the fortunate civil 
aircraft passenger of to-day. 


The Standardisation of Turbo-Generators 


AN important step towards the standardisation 
of power station machinery in the United States 
is referred to in an article on page 446 of 
this issue. As a result of negotiations between 
the manufacturers and users it has been found 
possible to decide upon a limited number of unit 
sizes of machines between 10,000 kW and 
100,000 kW capacity, and to agree also upon their 
appropriate speeds and steam conditions. The 
decisions taken have received the approval of the 
National Defence Power Committee, and the work 
is being continued by an attempt to standardise 
the smaller machines along similar lines. The 
object, of course, is to cheapen production and 
expedite delivery by relieving manufacturers of 
the task of preparing special designs, patterns, 
&c., to meet the individual whims or prejudices 
of particular consumers. One may be in sympathy 
with these aims without being convinced that they 
are of sufficient importance to justify the draw- 
backs that their achievement by the means pro- 
posed might entail. Standardisation, it should 
be remembered, is a comparatively recent develop- 
ment in engineering. It was born from the desire 
to secure interchangeability, and except when 
this is imperative in the interests of the consumer, 
it is very difficult to show that a forced uniformity 
of design brings any benefits commensurable with 
the restrictions that it may impose on progress. 
Nobody requires that the turbo-generators of 
one maker shall be interchangeable with those of 
another in the same way that nuts and bolts, 
pipe flanges, &c., have to be. The great argument 
in favour of standardisation is therefore absent 
in the present case, and all that it can offer to 
the purchaser of turbine machinery, in return 
for limiting his choice of design, is a hypothetical 
reduction in price and the possibility of less delay 
in delivery. 

Manufacturers, of course, must be permitted to 
have their own point of view. To some of them 
we owe such important advances in design that 
it is difficult to associate them with any desire 
to crystallise progress at any stage. Others, 
less enterprising, might like to be absolved from 
quoting for machines out of the ordinary run, and 
would be glad, too, if the choice of steam conditions 
at the stop valve could be limited to a few specified 
pressures and temperatures with which they were 
familiar. Some might go further and advocate 
the standardisation of feed-heating arrangements 
and possibly of condensing arrangements as well, 
for the routine production of a limited number of 
well-proved designs appeals more to the business 
man than the risks and anxiety inseparable from 
continual efforts to meet new conditions, especially 
if he knows that his competitors are precluded 
by the same standards from undue enterprise. 
More important, however, than the immediate 
personal interests of either manufacturers or 
consumers, is the effect of standardisation on the 
progress of the industry as a whole. Anything 
that tends to inhibit its evolution is injurious 
in the long run to makers and users alike. 
Standardisation, by its very nature, is a dead 
hand upon progress. It can only be introduced 
without danger where long experience has shown 
that any modification of type is most unlikely to 
offer advantages comparable with those to be 
derived from interchangeability. This, most 
certainly, is not the case with turbo-generating 
machinery, for in this, as we have already pointed 
out, the question of interchangeability does not 
arise. There is admittedly little harm in standard- 
ising the outputs of turbines, but, provided a 
reasonable number of sizes are included in the 
list, there is not much to be gained by doing so. 
The American decision to establish nine standard 
sizes of condensing turbines between 10,000 kW 
and 100,000 kW is generous enough to disarm 
criticism. It appears, indeed, rather to err on 
the side of lavishness, especially when the range 
of output commercially possible from each size — 
of casing is considered. The specification of 
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standard sizes is therefore unlikely to cause much 
heartburning, but one can imagine a considerable 
difference of opinion if any attempt should be 
made to standardise the type of machine that 
should be constructed to develop any particular 
output. Take, for example, a unit common in 
this country, with a maximum continuous rating 
of 30,000 KW at 3000 r.p.m. Any “standard ” 
which would allow the customer a choice, first, 
between reaction and impulse turbines, then 
between tandem machines with either one or two 
exhausts, or which would permit the alternative 
of the whole output being developed in a single 
cylinder, would be too loose to be worth calling 
a standard at all. Yet turbines of all these designs 
have been installed in power stations in this 
country within the last year or two, and each 
purchaser is no doubt satisfied that he has bought 
the machine most suitable for his particular 
conditions. To have deprived him of his choice 
by compelling him to adopt the type that somebody 
else thought good for him would have been felt 
as an intolerable hardship, unless much more 
convincing reasons could be adduced in support 
of it than any yet put forward. During the Great 
War standardisation was applied to ships and 
their engines in order that a large output could 
be quickly obtained by enlisting the services of 
outside firms. In the circumstances, the proceeding 
was fully justified, but it is not conceivable that 
any demand for power station machinery could 
become so urgent that it would have to be met by 
similar methods. Under normal conditions, the 
manufacture of turbines would be confined to 
the firms which specialised in such work, and any 
pressure brought upon them to build to uniform 
designs would be as ineffective in increasing output 
as it would be prejudicial to the technical advance 
of the industry. Progress is brought about by 
deliberate variation ; the cult of uniformity leads 
to stagnation. 

The control of all the important power stations 
in Great Britain by the C.E.B., and their opera- 
tion virtually as units of a single huge generat- 
ing plant, results in such standardisation as 
may be thought worth while over here, being 
effected almost automatically. Nearly all large 
generating units recently installed have been 
either 30,000 kW or 50,000 kW capacity, and 





steam pressures and temperatures of the newer 
stations are in general fixed at about 600 1b. 
and 850 deg. Fah. But there has never been, so 
far as we recollect, any declared policy in these 
matters. In certain cases machines of 75,000 kW 
and 100,000 kW have been installed, while extra 
high steam pressures have also been approved in 
some instances. Any policy there may be is there- 
fore sufficiently elastic to permit of special cases 
being dealt with on their merits, and we have 
never heard it suggested that the owner of any 
station has been deterred in any way from installing 
the type and make of machine that he preferred. 
So long as the control over the purchase of new 
machinery does not go beyond the decision as to 
the size of unit and the station in which it shall 
be put down, little harm and possibly considerable 
good may result; but any attempt to restrict 
technical enterprise in the interests of standardisa- 
tion should be sternly resisted. It is only about 
ten years ago that Sir Charles Parsons constructed 
the first turbo-alternator to generate directly at 
33,000 volts, and when he described it before the 
Institution of Electrical Engineers, we believe 
there was not a single speaker amongst either 
makers or users of power station machinery, except 
the engineer who had had the enterprise to instal 
it, who had a good word to say for it. Its intro- 
duction would have been condemned by any 
standardising committee at the time, yet to-day 
the advantages of the practice then so generally 
deprecated, are everywhere admitted. A more 
recent advance is the construction of turbo- 
alternators of 50,000 kW to run at 3000 r.p.m. 
Such machines have been built in this country, 
and even larger ones at the same speed are in 
operation on the Continent, so that, although it 
may be a little early to say that 3000 r.p.m. 
should be the recognised speed for this output, it 
would be quite unwarrantable to standardise the 
speed at 1500 r.p.m., even though that were still 
preferred by the majority of manufacturers. 
Standardisation at its best is a dangerous medicine, 
and at its worst it produces paralysis. Confined 
to its proper function of promoting interchange- 
ability, it can be exceedingly useful, but whether 
there is anything to be gained by the attempted 
standardisation of turbo-generators is more than 
questionable. 








The Central Electricity Board’s Report 


HE eleventh annual report of the Central 
4+ Electricity Board, issued on April 5th, shows 
that the total output of electricity from public 


supply stations in Great Britain in 1938 was | per 


24,376 million units, against 22,902 million in 
1937, an increase of 1474 million. In every 
industrial county the production of electricity 
in 1938 showed either a reduction in the rate of 
increase or an actual decrease in output as 
compared with 1937. Although in Great Britain 
there was a reduction in the rate of increase, 
which, for the first time since 1932 fell below 10 per 
cent., the aggregate production was still sub- 
stantially in excess of the estimates adopted by 
the Board in framing its budget and those made 
by the Electricity Commissioners when planning 
the various grid schemes. 

At the end of 1938 the grid comprised 4378 
miles of transmission lines, of which 2994 miles 
operated at 132 kV and the remainder at 66 kV 
and lower voltages. There were 304 switching 
and transforming stations with an aggregate 
transforming capacity of 10,442,000 kVA. During 
the year the Board continued to keep under 
constant review the growth of demand for elec- 
tricity in relation to the transmission and trans- 
former capacities of the various sections of the 
grid and put in hand further additions and rein- 
forcements required to meet the increasing 
demands. There was, again, no change in the 
number of selected stations, which remained at 
137. At the end of the year the total installed 


capacity was 8,264,160 kW, and all but one of the 
stations were operating under the directions of the 
Board. 

The plant extension programme for 1938 with 
plant due for commissioning in 1937, but not 





complete in that year, provided for 884,500 kW 
of new generating plant, and new boilers of an 
aggregate evaporative capacity of 9,565,000 lb. 
hour coming into commission during the year. 
Of that plant, 761,500 kW of generating equip- 
ment and 8,229,500 lb. per hour of boiler plant 
were brought into service. One of the new 
30,000 kW sets developed a serious fault when on 
test, and was wrecked, whilst two other 30,000 kW 
machines (one installed during the year and one 
in the previous year), and one of the new 50,000 kW 
machines were suspected of the same weakness 
and were withdrawn from service for alteration. 
The net increase in the year of generating plant 
available for use was thus 621,500 kW. With the 
approval of the Electricity Commissioners the 
Board made arrangements with authorised 
undertakers for the installation in the selected 
stations of a net addition of 824,500 kW 
of generating plant and of boiler plant having 
an aggregate evaporative capacity of 11,057,000 Ib. 
per hour. The total capital expenditure involved 
is estimated at about £14,500,000. 

The Board made arrangements with the Bedford- 
shire, Cambridgeshire, and Huntingdonshire Electri- 
city Company for the erection of the first section of 
the Little Barford station to be ready for com- 
mercial operation in the autumn of 1941, with an 
initial installation of two 30,000 kW generating 
sets and three boilers, each having an evaporative 
capacity of 30,000 lb. per hour. An arrange- 
ment was negotiated with the Ipswich Corpora- 
tion under which it will build the station ““B” 
at Ipswich in time for operation in the autumn of 
1942. 

Research work into surge phenomena under- 
taken by the Board in collaboration with the British 





Electrical and Allied Industries Research Associa- 
tion and the National Physical Laboratory was 
continued. Field work on the propagation of 
surges was completed by measurements made on 
the new 132-kV line between Leicester and Corby. 
Those measurements determined the electrical 
characteristics of overhead lines in which double 
earth wires are used at the terminations. Comple- 
mentary to the tests in this country, investigations 
were started into the characteristics of natural 
lightning in Nigeria, where lightning storms are more 
regular and frequent. ‘The characteristics of the 
available types of lightning arresters were ascer- 
tained, and as a result an order was placed for 
three sets of 132-kV volt lightning arresters for 
use on the grid lines at Barking. The Petersen 
coils for protecting the 33-kV lines emanating from 
Hartshead and Stockport are now being installed. 
Certain of the 33-kV lines in South-East England 
were fitted with expulsion tubes to reduce the 
probability of line troubles caused by lightning. 
Experience with these tubes has so far been satis- 
factory, and if this continues their use will be 
extended. 

Orders were placed for completing the scheme of 
increasing the rupturing capacity of the original 
132-kV circuit breakers in accordance with the 
programme mentioned in the tenth annual report. 
The modifications included the fitting of arc control 
devices and high-speed mechanisms so as to obtain 
the advantages of more rapid clearance of faults, 
with consequent reduction of shock to the system 
and reduction of maintenance work after the 
clearance of faults. 

The new 132-kV circuit breakers of high speed 
and rupturing capacity were installed at the new 
grid switching station near Lydney. This design 
marks an important step towards the elimination 
of the large volumes of oil which in the past have 
been an inherent source of fire risk. Circuit 
breakers embodying the same general principles 
were ordered for use in the switching stations 
associated with the new selected station at Little 
Barford and in extensions which the Board is 
making to the switching station at Brimsdown. A 
programme was settled under which the lower 
voltage grid circuit breakers are being released for 
modernisation as rapidly as is compatible with 
operating conditions. The use of special apparatus 
mentioned in the tenth annual report for testing 
the overhead line and sub-station insulators 
whilst in service was continued during the summer 
months and proved that the insulators remained 
satisfactory. Special anti-dirt insulators for trans- 
former circuit breaker and cable sealing ends were 
developed for use in:the neighbourhood of power 
stations with cooling towers and in areas where 
the atmosphere is polluted. Protective coatings 
were developed for line conductors situated in 
areas where the atmospheric conditions are liable 
to cause corrosion. Experience in the more normal 
areas indicates that deterioration of the aluminium 
conductors is very slow and does not call for any 
anti-corrision measures beyond those which were 
adopted when the grid was originally constructed. 

The programme of testing line joints whilst in 
service by the equipment mentioned in the tenth 
annual report was carried out and all joints showing 
signs of deterioration were remade or renewed. 

High-speed selective protective equipment of 
the kind mentioned in the ninth and tenth annual 
reports continued to operate satisfactorily in 
all respects. The carrier current system which 
was installed as an experimental measure on the 
132 kV line from Ribble to Southport was 
proved satisfactory by a series of field tests, 
and as a result protective equipment of the same 
kind was ordered for the 132 kV lines from 
Barking to Brimsdown and from Littlebrook to 
Hastings. The introduction of this equipment is 
considered to be of great importance, because it 
provides for more rapid clearance of any section 
of a transmission line in which a fault may 
occur and eliminates the risk of interference with 
other sections, a risk which has hitherto been 
inherent in all systems not using pilot cables. 

The rapid growth of the demands on their dis- 
tribution systems resulted in more undertakers 
adopting higher primary distribution voltages. 
As a consequence, several undertakers made 
arrangements with the Board for an increase 
in the voltage at which their systems are connected 
to the grid, and the necessary work was put in hand. 

Arrangements were perfected for establishing 
a national control organisation at the Bankside 
control room in London, where the necessary 
information from the several grid areas is 
assembled by telephone or through special tele- 
printer equipments, and, during the latter part 
of the year the grid in all the nine areas was 
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normally operated as one interconnected system. 
The maximum load dealt with at the peak of 
the winter demand was 6,700,400 kW supplied 
from 159 of the generating stations controlled from 
the central control rooms in London, Bristol, 
Birmingham, Leeds, Manchester, Newcastle, and 
Glasgow, co-ordinated from the London control 
room In addition, seventy-one other stations, 
operating under the control of their owners, were 
directly linked-up-with the grid for the purpose 
of supplementing their own production. Inter- 
connection through the grid made it possible so 
to control the operation of the 171 generating 
stations under the direction of the Board that only 
thirty ran for the full year. Fourteen of the most 
economical stations supplied 50 per cent. of the 
total units generated for the Board. 

The report contains a series of diagrams illustrat- 
ing the two major economies resulting from the 
grid. By the end of 1938, the total capital saving 
which had arisen from the programme of reduction 
in the proportion of reserve generating plant was 
approximately £22,000,000, or nearly three- 
quarters of the capital expenditure on the con- 
struction of the grid and its reinforcements to 
date. The inclusive average cost of generation 
per unit from all the steam stations operating 
under the control of the Board was reduced by 
over 22 per cent. between 1932 and 1935. With 
the exception of fuel, all items of cost have con- 
tinued to show a satisfactory downward trend, 
and in 1938 the aggregate cost, excluding fuel, 
was over 37 per cent. below the 1932 level. Since 
1935, however, there has been a marked increase 
in the price per ton of fuel and, in consequence, 
the aggregate cost of generation per unit, including 
fuel, in 1938, was only 24 per cent. below the 
1932 level. The progressive reduction in the 
average fuel consumption per unit arising from 
the concentration of production at the more 
economical stations was continued, and the average 
fuel consumption per unit achieved in 1938 was 
20 per cent. less than under the conditions of 
independent operation prevailing in 1932. At 
the average fuel price in 1938 the saving on revenue 
account was some £3,250,000. 

The average price of fuel for 1938 at all the steam 
stations operating under the directions of the Board 
was approximately 20s. 3d. per ton, whereas the 
corresponding figure at those stations in 1935 was 
14s. 9d. The rise in the price of coal to the elec- 
tricity supply industry has been much greater 
than the average increase in the home market, 
and, although at the end of the year the rise in 
the national average pithead price of coal to other 
consumers showed some signs of slackening, there 
was little indication that the much larger relative 
increase in the prices to electricity undertakers 
had begun to ease. The increased cost of fuel has, 
in fact, more than counterbalanced the benefits 
which would otherwise accrue to electricity con- 
sumers from the improvement in the efficiency of 
generation. The real criterion of the contribution 
of the grid towards national ‘economy, it is ex- 
plained, is the extent to which the normal down- 
ward trend in production costs, in consequence of 
advance in technique, which was, of course, in 
evidence before the inauguration of the grid scheme, 
has been increased since the Board began opera- 
tion in 1932. A graph published in the report shows 
that by the year 1937-38 the adjusted average cost 
per unit sent out to local distribution systems was 
nearly 24 per cent. below the figure which would 
have been reached if the normal trend of im- 
provement prior to 1932 had been continued. 
The only additional cost is the net amount paid by 
the undertakers to the Board to meet the expenses 
of the grid, and when this is added the annual net 
saving by 1937-8 still amounted to over 17 per 
cent., equivalent on the national production of 
that year and the price level for the period 1927-30 
inclusive, to some £8,200,000. 

With reference to the effect of the cold weather 
in the middle of December upon the maximum 
demand made upon the grid, the report states that 
the resultant immediate increase in the revenue of 
about £75,000 was an upward departure from the 
normal trend of trading receipts no greater than 
the downward departue experienced during the 
abnormally mild winters of 1934 and 1936, when 
the maximum demand fell below expectations. 
It is pointed out that before the advent of the grid 
most undertakers had to maintain a margin of 
spare plant adequate to meet such “ abnormal ” 
demands and pay the charges on that plant in 
“mild winters” as in “cold snaps,” and their 
retail prices were necessarily so fixed as to cover 
those charges. The structure of the Board’s whole- 
sale prices is, however, such that undertakers who 
purchase their supplies at the grid tariff or at a 





price agreed pursuant to Sec. 1 of the 1935 Act are 
only called upon to pay in each year for the demand 
which they actually make in the year. In mild 
winters therefore those undertakers make a rela- 
tively greater saving by taking a grid supply, and 
are enabled to establish reserves to meet the extra 
cost with which they are faced from time to time 
when more severe weather conditions are experi- 
enced. 

The revenue credit balance from trading in all 
the grid scheme areas during 1938 was £2,754,368. 
This was an increase of £739,860 on the revenue for 
1937, and, although it was about £75,000 higher, 
by reason of the cold weather in December, than 
it would otherwise have been, shows that trading 
has continued to progress satisfactorily. The 
Board was empowered for limited periods to pay 
out of borrowed money and charge to capital the 
interest on the portions of all stocks allocated to 
general purposes. The Board has, however, charged 
to revenue in 1938 the interest on all the stocks, 
notwithstanding that, in respect of the portions 
allocated to general purposes, the obligation to do 
so does not become fully operative until 1942. 
The amount so charged was £1,577,613 in respect 
of general purposes and £670,712 in respect of 
standardisation of frequency, towards which un- 
employment grants provided £86,171 and £180,972 
respectively. 

Although the first obligatory charge to revenue 
for interest on money borrowed for general pur- 
poses arose in 1937, and then only in respect of the 
Board’s first issue of stock, the Board charged the 
interest on its first five stocks to revenue in 1936 
and 1937. It is with satisfaction that the Board 
has now found itself able to go so much further in 
advance of its obligations as to provide out of 
revenue the interest on all the stocks allocated to 
general purposes, amounting to £36,725,000, the 
obligation having arisen only in respect of 
£9,550,000. Out of revenue the Board also con- 
tributed the sum of £876,036 to redemption funds 
in respect of money expended up to the end of 
1932 for general purposes, while the redemption 
funds recoverable from the Electricity Commis- 
sioners in respect of the money borrowed for 
standardisation of frequency amounted to £258,814. 
The total redemption fund contributions for the 
year were thus £1,134,850, bringing the sum now 
provided for the redemption of stocks up to 
£3,345,687. 

The balance of revenue carried forward is 
£2,190,472, which will be available, together with 
future income, to meet the interest and redemp- 
tion fund charges, increasing year by year, which 
will fall to be paid out of revenue. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 


COAL v. OIL IN THE NAVY 


Srir,—Engineer Rear Admiral Scott Hill cites the 
escape of the ‘‘ Goeben ”’ as an example of a disastrous 
episode brought about by the fact that the three 
British battle-cruisers, like the ‘“‘ Goeben ”’ herself, 
were coal fired. I was in the ‘“‘ Indefatigible”’ on 
that memorable occasion, and I can assure him that 
the reason for the ‘‘Goeben’s’”’ escape was faulty 
dispositions after her entry into Messina, and not to 
the circumstances which he mentions. In fact, it was 
bad tactics and not coal. 

It is significant that Engineer Rear Admiral Scott 
Hill and Sir Harold Yarrow both base their objections 
to coal firing mainly on the ground of difficulties 
in bunkering, trimming, and conveying. Indeed, in 
all quarters, the emphasis has now been shifted from 
the boiler rooms to the bunkers, and little is heard of 
the dirt, exertion, greatly increased personnel, and 
lack of efficiency in the actual combustion of coal, 
upon which in past years Admiralty spokesmen have 
concentrated. Efficient steam raising is now prac- 
tically conceded. 

Sir Harold Yarrow does not dispute Sir Richard 
Redmayne’s contention that ‘‘a ship which is to 
be efficient as a coal burner must be designed to bunker 
and burn coal.” Neither does he confirm the state- 
ment that the ‘detailed investigations’’ by the 
Admiralty of the claims for coal were carried out in 
a ship specially designed for the purpose. 

Sir Harold Yarrow is among the greatest destroyer 
builders in the world, but I think he must be aware 
that this particular type of craft has always been 
excluded when the restoration of the ability to burn 
coal in warships is being advocated by men of the 
highest attainments in their own particular spheres. 
His opposition to the recovery of political and 


strategical freedom by the ability to burn coal is 
based upon the general and sweeping statement that 
** oil is essential,” or, in other words, something it is 
impossible to do without. 

May I ask Sir Harold a question? If for some 
reason he were told that no oil would in future be 
supplied to the British Navy, though to its foreign 
opposite number oil would be available, is it his con- 
sidered opinion that British naval supremacy would 
inevitably pass to our rival and that the British 
Empire would therefore be doomed ? 

{May I, in conclusion, welcome the confirmation of 
Engineer Rear Admiral Scott Hill that the smaller 
ships being built for trade defence should, notwith- 
standing the extra weight and space involved, be 
equipped to burn coal by up-to-date methods. 

BERNARD ACWORTH. 

London, W.C.2, March 30th. 


Srr,—-Speaking recently at the dinner of the Con- 
sulting Marine Engineers and Ship Surveyors, Sir 
Charles Craven said: “‘ If the sea industries of this 
country are to have Government support, surely it 
is not too much to ask that all ships flying the British 
flag should be built in this country.” 

We need hardly say that we wholeheartedly support 
this plea. It would, we feel confident, be repugnant 
to British taxpayers if foreign maritime industries 
were supported with funds out of the British Treasury. 
But may we add that-the same consideration holds 
good with respect to the fuel which these State-aided 
ships should burn. Surely the time is ripe to restore 
British and Empire coal to the position of a “‘sea 
industry,” in view of the fact that our former shipping 
supremacy was built up when British coal was so 
regarded and so used. If the condition of Treasury 
help is to be that ships receiving taxpayers’ assist - 
ance are to be built in this country, it should be a 
further condition that they must steam on coal pro- 
duced in this country or in the Empire. 

It may be that some trades can be more efficiently 
developed by Diesel vessels than by steamers, but 
that is not the crucial factor, because there is a far 
greater abundance of trade than can be developed 
by all the steamers that will now be built with the 
assistance of taxpayers’ money. 

There is therefore no excuse whatever for subsidising 
Diesels or oil burners for the benefit of foreign oil 
producers. 

The foregoing considerations are reinforced by the 
admission of the highest authorities in the oil trade, 
in ‘‘ The Science of Petroleum,” that the proved oil 
reserves of the world will not last for more than 
another twelve years at the present average rate of 
consumption, a rate that would be immensely 
increased in the event of an intervening war. Any 
further discoveries will in the aggregate be at deeper 
levels and therefore only to be obtained at increasing 
cost. W. R. Hawi. 

JoHN Latta 
(British Coal Campaign). 
London, W.1, March 29th. 
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Leipzig International Fair 


No. IV 
(Continued from page 374, March 24th) 


N the present article we complete our survey of 
the machine tools and presses which were on 
view at the recently concluded Leipzig Inter- 
national Fair. In a further article, however, we 
hope to deal with some of the developments shown 
in other sections of the Fair. 


ARNO KREBS 


The production of an entirely new range of hori- 
zontal milling machines by the firm of Arno 
Krebs, of Leipzig-Mockau, was referred to in 





running. There are two sizes of machine, with 
capacities of 750 mm. and 1050 mm. diameter 
work respectively, the table diameters being 
600 mm. and 800 mm. There are eight spindle 
speeds for the hobbing cutter, giving a range 
from 25 to 160 r.p.m. The motor is built into the 
base of the machine, and runs at 1500 r.p.m., the 
powers required for the two machines being 3 and 
4 H.P. The gears are arranged in a convenient 
casing at the left-hand end of the machine, and 
are easily accessible. The end and top support are 








UNIVERSAL MILLING MACHINE—ARNO 


last year’s article. The range has now been com- 
pleted, and we illustrate herewith the latest and 
largest of the new models, known as the UFE 2P8 
and 3P8 sizes. We noted in examining the 
machines that a sturdy prismatic column has been 
adopted, which, together with the robust rect- 
angular overarm and twin brace, forms a com- 
plete body of considerable rigidity. The drive 
for the machine is taken from a 4 to 5 H.P., 1400 
to 1500 r.p.m. motor, which is incorporated in the 
space at the base of the column and transmits its 
motion to the cutter spindle through chains of the 
Renold triplex-roller pattern, which are furnished 
with appropriate tensioning gear. Special atten- 
tion has been paid to the design and construction 
of the main bearings and the gearing for the spindle, 
the front end bearing consisting of a tapered bronze 
bearing, and the rear a special ball bearing designed 
to take up any end thrust. The ratio between 
spindle speeds is 1-41, which has been found 
most convenient, and there are eight speeds. 
The speed change is obtained by means of knob 
levers, a colour chart being provided. There are 
twelve automatic feeds for the table movements. 
The table can be swivelled 45 deg. to either side, 
and in the case of the smaller machine it has a 
length of 42}in. with a width of llin., while for 
the larger model the dimensions are 47}in. and 
12in. respectively. The height of the centre 
when using the dividing head is 5}in., with a maxi- 
mum distance between centres of 22in. and 244in. 
for the smaller and larger machine respectively. 


DeutscHeE Nizzes WERKE A.G. 


Among the many interesting machines displayed 
on the stand of the Deutsche Niles Werke A.G., of 
Berlin, were the gear hobbing machine and the 
tooth flank grinding machine, both of which are 
shown in the accompanying engravings. As will 
be seen from our illustration, the gear hobbing 
machine is very strongly built, with large faces for 
the cutter head, which can, by means of an indexing 
scale, be set at any desired angle. The spindle is 
furnished with a small fly-wheel to assist smooth 








so designed that the largest wheels can be mounted 
on the table. This is done by sliding back the top 
arm and moving the top part of the end support 
sideways. The tooth flank grinder consists, it 
will be seen, of three main parts, the main bed 
with the control motion, the carriage with 
the rotary table, and spindle support ; the cross 
bed, with vee guides for the column; and the 
column with the grinding wheel ram. At the rear 





GEAR 





of the columns is a three-speed motor for operating 
the wheel ram, which, together with a two-speed 
gear, gives the ram a range of six speeds. The 
method of operation is as follows :—The work is 
held on the table with the axis of the gear whcel 
in a vertical position. In a single reciprocating 
generating motion of the grinding wheel both sides 
of a tooth gap are ground. The profile of the 
grinding wheel corresponds with that of a rack 
tooth. The grinding is effected by vertical recipro- 
cation of the ram, which carries the grinding 
wheel revolving on its own axis. The control of 
the indexing and generating motions is entirely 
through change gears. This arrangement obviates 
the necessity for all auxiliaries or accessories, such 
as, for example, generating arches, master gears, 
master racks, templates, correction rails, and the 
like, yet permits the grinding of gear wheels 
with all the usual pressure angles, pitches, numbers 





CUTTING MACHINE—NILES WERKE 


of teeth and corrections with the aid of the standard 
equipment furnished with every machine, consist- 
ing of a set of change gears. 

All the working movements of the gear wheel to 
be ground are imparted by the revolving of the 
rotary table and the longitudinal travel of the table 
carriage. During the uninterrupted rotary and 
reciprocating travel of the gear wheel on the circular 
table, the ram carrying the grinding wheel moves 
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up and down. First the left-hand side of a tooth 
gap is ground. Then the generating motion is 
reversed. At the same time the gear wheel to be 
ground is turned through a distance equal to the 
difference between the thickness of the grinding 
wheel and the width of the tooth gap, so that after 
this turning motion the right-hand tooth flank 
comes into contact with the grinding wheel and 
is then ground. When this second side of a tooth 
gap has been ground, the work, in order to index 
for the next tooth, is withdrawn from the grinding 
wheel in the longitudinal direction of the table at 
an increased rate of speed. As soon as the gear 
wheel can pass the grinding wheel without fouling, 
the dividing change gears and the dividing appa- 
ratus index through the pitch of the tooth, so that 
after the table has returned, first at an accelerated 
and subsequently at a reduced speed, the grinding 
_ wheel enters the next tooth gap. These move- 
ments are carried out by the control mechanism. 
The grinding cycle is repeated until all the tooth 
flanks of the gear wheel have been ground. At 
that point the machine is automatically stopped. 
During the entire grinding process a generous flow 
of lubricant floods the grinding wheel and the work, 
so that, in addition to the cooling effect obtained, 
all wheel dust is removed. 


Henry Pets anv Co., Lrp. 


An intereresting exhibit among the many 
machines on the stand of Henry Pels and Co., Ltd., 
of Berlin, Erfurt and London, was a double-crank 
press with a closed gap, which has a designed work- 
ing pressureof 400 tons, and was shown at the Fair 
equipped with large drawing tools, designed for the 
simultaneous drawing and stripping of two chassis 





400-TON DOUBLE CRANK PRESS—PELS 


members of the German People’s Car. We give a 
general view of the press herewith, and also show 
the two completed members on the table of the 


press. In the Pels design use is made of a 
welded frame of heavy armour plates. The 
arrangement saves considerable weight com- 


pared with a cast iron or cast steel frame for a 
similar press, but gives a strength which the firm 
states can be guaranteed permanently. The press 
has a distance between the side frames of 2740 mm., 
orabout 9ft.,and access tothetoolsisgiven from both 
front and back and through openings at the sides. 
Exceptionally long guides are provided, so that 
in the case of an unsymmetrical load no canting 
of the ram can take place. The crankshaft is 
driven through two large spur wheels, one at each 
end of the press. The motor and gearing are 
totally enclosed, and the cut gears ran, we noted, 
very quietly. The press is engaged by means of 
push buttons which actuate a pneumatic friction 
clutch. For the particular work demonstrated at 
Leipzig, two men were needed in order to place 
the blanks into the machine prior to the pressing. 
The controls are so devised that the operator at 
the back cannot work the press, but can only, 
by using both his hands, press a double push 
button which causes a red light to appear on the 





control panel at the front of the press, showing 
that all is in order. The operator at the front of 
the press has then to use both his hands in order 
to start the working stroke. The arrangement is 
such that neither of the two operators can endanger 
his hands. The machine was shown fitted with two 
drawing cushions, each of which has a designed 
pressure of 30 tons, with a drawing gap of 250 mm., 
or about 10in. The design is such, however, that 
smaller drawing cushions can quite well be arranged 
in the ram. On the ram there are two pneumatic 
pistons, the object of which is to provide some 
balancing pressure in view of the large dimensions 
of the ram and the tools and the varying weight of 
different types of tools. Other exhibits on the 





Jaws OF 400-TON PRESS—PELS 

same stand included a small open-ended press of 
welded plate construction, having a designed work- 
ing pressure of 100 tons. It is capable of a 
high number of strokes, up to seventy per 
minute, with a stroke adjustment varying from 
?in. to 4in. The press is fitted with a friction 
clutch of special design, which enables both start- 
ing and stopping to be carried out almost instan- 
taneously. Other large machines included a 325- 
ton folding press, and a set of large shears operat- 
ing with a drawing cut, as well as typical punching, 
shearing, cropping, and notching machines, all of 
armour plate welded construction. 


MASCHINENFABRIK WEINGARTEN 


In addition to the large press described in our 
issue of March 24th, the Maschinenfabrik Wein- 
garten, of Weingarten, Wurtemburg, showed a 
new type of universal flanging and beading 
machine, with three working heads, which has 

















FLANGING AND MOULDING MACHINE—WEINGARTEN 


found wide use in the aeroplane and motor car 
industries. As will be gathered from the accom- 
panying illustration, there are three working 
heads, the centre for the cutting out of the desired 
forms and setting up, and the two end positions 
for inside and outside flanging and beading work 
respectively. The machine has been designed to 
deal effectively with materials in sheet form with 
thicknesses up to2 mm. By means of a foot pedal 
arranged at the base of the column, the shearing 
and setting-up rolls can be made to rotate either 
in a right-hand or a left-hand direction. The 
flanging hammers have a stroke of 25 mm. and 





run at a speed of 500 r.p.m., each of the two outer 
heads is provided with a holding-down tool, and 
provision is made for varying the height of the 
flange or bead produced. The driving motor is 
built into the column of the machine, and the 
drives to the working heads are by means of vee 
belts, the motion being transmitted through 
couplings and gears. The neat design of the 
machine will be apparent from our engraving. 


GEBRUDER THIEL G.M.B.H. 


On the stand of Gebriider Thiel G.m.b.H., of 
Rubla, there was exhibited a group of filing and 
sawing machines, such as are used in the press 
tool making industries. We show in the accom- 
panying engraving a general utility machine No. 13, 
size 3, which has been designed for a large range of 
both small and large work. The machine is 
equipped with an automatic feed attachment 
which can be employed on either straight or curved 
work, and greatly enhances the capacity and the 
operating convenience of the machine. The 
length of the stroke is 4in., with a throat distance 
of 9in. The maximum thickness of the work 
admitted is 34in. and the table, which can be tilted 
up to 15 deg., has a diameter of l5in. A special 
machine is supplied with a throat distance of 12in. 
If desired, a band saw attachment can be supplied 
which greatly increases the speed of working. We 














FILING AND SAWING MACHINE—THIEL 


also saw a new type of band filing machine, which 
will form a useful extension of the special Thiel 
machines now familiar in many tool-making shops. 


PITTLER WERKZEUGMASCHINENFABRIK A.G. 


A new exhibit on the stand of the Pittler Werk- 
zeugmaschinenfabrik A.G., of Leipzig-Wahren, was 
the turret lathe on which all sixteen speeds were 
controlled by a system of push buttons. We have 
chosen for description, however, two smaller 
machines which are of more then usual interest. 
The long-turning automatic illustrated here- 
with is made in two sizes designed for bar diameters, 
up to 8 mm. and lengths up to 100 mm. and bar 
diameters 16 mm. and lengths up to 130 mm. 
Both machines have a 3 H.P. double-pole changing 
motor, with speeds of 750 to 1500, or 1500 to 3000 
r.p.m. By means of a pinion and gear and change 
wheels there is provided a range of ten geometrically 
progressive spindle speeds from 950 to 7500 r.p.m. 
on the smaller machines, and 750 to 6000 r.p.m. 
on the larger. 

The spindle runs in ball bearings and has a quick- 
gripping mechanism for the stock, a rotating guide 
bush serves to guide the stock. As our engraving 
shows, there are four tool holders, and the cam- 
shaft is mounted in the headstock below the work 
spindle. There are twenty-four geometrically pro- 
gressive camshaft speeds. The machine is fitted 
with an automatic stop device, and can be supplied 
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with screwmg equipment, also drilling and a 
slotting device. A principal feature of the 
machine is the advancement of the bar stock by a 
feed tube, which is guided and supported accur- 
ately by means of the rotating bush, which is 
positioned close to the stationary tools, the work 











AUTOMATIC LATHE—PITTLER 


being machined during its longitudinal feed move- 
ment. . 

Another machine of interest was a small-part 
automatic, made by Kleim and Ungerer, of 
Leipzig, and marketed by Pittler. It is shown by 
the engraving, and is noteworthy on account of 
its compact construction and its high output of 
small parts, such as rollers, rivets, and cylindrical 
and conical pins. The motor drives the spindle 
and the camshaft through cone pulleys, and either 

















AUTOMATIC MACHINE—KLEIM 


vee or flat belts can be used. The spindle speed 
range is from 1650 to 5600 r.p.m., and a feature of 
the design is the use of a four-armed lever for the 
tools, which are carried on the short arms above 
the supporting bearing, while the longer arms are 
carried back and are fitted with tappets which 
engage the operating cam. The machine is 
enclosed and is fitted with an automatic lubrica- 
tion system. It can now be suppled with screwing 
gear. 
WANDERER-WERKE 


From the wide range of milling machines which 
were on view on the stand of the Wanderer-Werke, 
of Siegmar-Schonau, near Chemnitz, we have 
chosen for description a new circular table milling 
machine, No. 2D VR, an illustration of which 
is given herewith. The design of this unit is based 
on the long-established 2 D V 900 knee type mill- 


ing machine, which lends itself particularly well to 





carrying a circular table. On the new machine 
the distance from face of column to centre of 
spindle, which was formerly 14}in., has been 
reduced to 9fin., so that with a circular table 
diameter of 19}in., the knee is no longer than on 
the regular machines. The distance from the 
spindle to the centre of the circular table can be 
varied from 4in. to 1l}in., whilst the vertical 
adjustment of the knee is 163in. The minimum and 
maximum distances from spindle nose to top of 
circular table are respectively lin. and 17}in. 
The table is of forged steel and it is driven by a 
coarse pitch worm gear from the feed box by a 
universally jointed shaft. The speeds of rotation of 
the table are sixteen in number, ranging from 2-2 
to 72 minutes per revolution in either direction. 
No separate quick power rotation is provided, as 





VERTICAL MILLING MACHINE—WANDERER 


the necessary movement can be carried out by hand 
crank applied to the worm of the table drive. 
There are twelve spindle speeds from 18 to 450 
r.p.m. For large-sized or built-up gang cutters, 
a lower supporting bearing for the cutter arbor 
can be supplied. 

In the new 009 small-type knee pattern milling 
machines we noted three new models for plain, 
vertical, and universal work. The machines can 
be supplied either as general-purpose or single- 
purpose units. Many improvements have been 
incorporated in the new design, and the special 
requirements of light alloy work have been met by 
the provision of high speeds. 

(T’o be continued) 








Blowers and Exhausters for 
Industrial Application 


Ir will be recalled that we described in our issue of 
December 2nd, 1938, a new range of Roots type 
blowers and exhausters, manufactured by Sir George 





BLOWER FROM OIL PUMP END 


Godfrey and Partners, Ltd., of Hampton Road, 
Hanworth, Middlesex. In the accompanying illus- 
trations we show views from the driving and mech- 
anical pump ends of one of the largest blowers of the 
range, known as the “ Marshall”? D. 1638 blower. 





The free air capacity is 1638 cubic feet per minute at 
a speed of 2910 r.p.m. The design is substantially 
as set out in the previous article, except that the 
larger units are provided with rotors having three 
blades, instead of two—a design which has the effect 
of giving smoother torque and freedom from air 
pulsations. The rotors are machined to very close 
limits and dynamically balanced for operational 
speeds up to 4000 r.p.m. It will be seen that a mech- 
anical lubrication system is incorporated, but in the 
case of pressure-charged oil engines the oil supply 





BLOWER FROM DRIVING END 


can be taken directly from the engine. No oil, how- 
ever, enters the rotor chamber; the lubricant is 
circulated only, oil seals being provided for isolating 
the rotors. 








Uni-Directional Street Lighting 


On the Great Chertsey Road, Twickenham, the 
General Electric Company, of Magnet House, Kings- 
way, W.C.2, has imstalled a new street lighting 
system, claimed to save more than 60 per cent. of 
running costs without detriment to lighting efficiency . 
Known as the uni-directional system, it is the 
first installation of the kind and is the outcome of 
investigations carried out at the company’s Wembley 
research laboratories. It is applicable to double- 
carriageway roads, which with ordinary lanterns 
designed to direct light up and down the road, are nor- 
mally expensive to light. Since on single-carriageway 
roads the traffic moves in both directions, such lighting 








*“* UNIWAY’’ LANTERN 


is essential, but it has been found that on each carriage- 
way of a dual road the light is only required in the 
direction facing the traffic. As a result ordinary 
installations normally using 400-watt lamps can be 
carried out in accordance with the new method with 
125-watt lamps and the results achieved with 250- 
watt lamps can be secured with lamps consuming 
only 80 watts. With current at 1d. per unit, more than 
£5 a year is saved per post in running cost and lamp 
replacements, and where there is a normal spacing of 
50 yards, representing seventy posts per mile, £350 
would be saved for every mile of uni-directional 
lighting. Other advantages claimed for uni-direc- 
tional lighting are that it gives improved revealing 
power by accentuating contrast of obstacles on the 
roadway and as the only light sources to be seen are 
those of the driver’s own carriageway, driving com- 
fort is increased. 

Designed for use with 80 and 125-watt “ Osira”’ 
mercury vapour lamps, the G.E.C. “ Uniway ”’ lantern 
is the first lantern to be made for double-carriageway 
roads. All the light is reflected towards the oncoming 
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tratiic and, as a recent demonstration showed, as a 
result of the use of a special diffusing glass an 
extremely: even “ flash ” is secured, whilst cleaning is 
facilitated by a smooth outside surface. Whereas 
most ordinary 400-watt lanterns have a flashed area 
of only 60 or 80 square inches, the “ flash ” of the new 
lantern covers an area of more than 100 square inches. 

Composed of two light castings, the complete unit 
weighs only 15 lb. The two parts consist of a detach- 
able top, into which the bracket arm slides hori- 
zontally, giving sido entry mounting, and the main 
lantern body, which is totally enclosed, non-vertti- 
lated, and completely waterproof. The front is hinged 
at one side and secured by simple positive snap action 
catches. Access to the lamp and reflector is afforded 








LIGHTING ON THE GREAT CHERTSEY ROAD 


by the hinged front. As the body can be rotated on 
the bracket arm, the light can be accurately directed 
towards the part of the road to be illuminated. To 
enable lanterns to be correctly aligned, an orthoptic 
sighting device is provided, the lamp being auto- 
matically centred and is firmly held in the correct 
focal position. As the top of the lantern can be slid 
on the bracket arm and locked in position, it can 
casily be erected. Leads can be wired to the lamp 
holder in a few moments, and the body is connected 
to the top by self-locking nuts. 








Hardness Tester for Thin Metals 


Many methods exist for measuring the hardness of 
inetals, but all that are generally used are unsuitable 
for measuring very thin metal sheets or metal foils. 
Hardness testing instruments usually work on the 
well-known principle that a steel ball of certain 
dimensions makes under a certain load an impression, 
giving the number corresponding to the particular 
hardness. The usual type of instrument working on 
this principle, such as the Rockwell hardness tester, 
makes an impression approximately 0-05 mm. deep, 
and since the depth of the impression for measuring 
the hardness of the metal itself should not be more 
than one-tenth of the thickness of the metal itself, 
it will be seen that this method is suitable only for 
sheet metals which are thicker than 0-5 mm. 

A new instrument, shown in the accompanying 
engraving, has been designed by Salford Electrical 
Instruments, Ltd., of Peel Works, Silk-Street, Salford, 
Lancs., to measure very thin metal sheets or foils. 
It makes an impression of only two or three-thou- 
sandths of a millimetre, and it is therefore suitable 
for hardness measurements on thin sheets and foils 
of the order of two or three-hundredths of a 
millimetre in thickness. Such a slight impression 
in the case of a Rockwell tester would give a deflec- 
tion of only 2 deg. or 3 deg., so that it would not be 
possible to secure accurate measurement. 

The instrument comprises a micrometer of the 
electrical induction type, of which the movements 
are indicated on the scale of a galvanometer. A 
load applied through a spindle to a steel ball 
yyin. in diameter makes the impression on the 
metal being tested. Movement of the spindle causes 
a movement of an iron core between two electro- 
magnets which are parts of a Wheatstone bridge. 
This movement produces a change of inductance of 
the electromagnets, unbalancing the bridge system, 
and giving a reading of an indicating instrument in 
the bridge circuit. The Wheatstone bridge operates 
from a standard 230 volts, 50 cycles supply, and a 
special compensating circuit employing inductances 
and condensers ensures that the accuracy of the 





instrument is unaffected by fluctuations of mains 
voltage. 

The, galvanometer is calibrated both in millimetres 
and directly in the Rockwell hardness scale, so that 
the instrument gives a direct indication of the hard- 
ness of the material being tested. Since the instru- 
ment makes use of a steel ball 4in. in diameter, the 
load for making the impression is very small; the 
loading weight is approximately 100 grammes. Also 
as the ratio between the diameter of the steel ball and 
the load is unusual, it is necessary to calibrate this 
instrument with metal sheets of known hardness. 

The accuracy of the instrument is not so great as 
that of hardness measuring instruments which 
operate with bigger loads and bigger impressions, 
but it is stated by the makers to be in most cases 
sufficient, and is in any case a very good means of 
making comparisons. The accuracy is said to vary 
between 2 to 5 Rockwell degrees. A calibration curve 
is supplied with the instrument, enabling comparison 
to be made between the Rockwell and Brinell hard- 
ness degrees. 

Referring to the engraving, a switch 8 is provided 
for connecting the instrument to the source of current 
supply. The specimen is placed between the polished 
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HARDNESS TESQING MACHINE 


steel anvil A and the instrument spindle 8, in which is 
fitted a steel ball yim. in diameter. Turning the 
anvil screw enables the height of the specimen to be 
adjusted until the instrument needle indicates 100. 
A fine adjuster F A is provided, which makes it 
possible to adjust the micrometer precisely. The 
initial load on the spindle is exerted by a spring in the 
micrometer, and although its pressure is small, it is 
enough to make an impression on the specimen during 
the adjustments, which is thereby slightly hardened. 
It is therefore necessary to move the specimen a 
little to find a new point on its surface; for this 
operation the spindle is lifted by a cable release 
on the instrument, and the specimen is moved a 
little. When the spindle is slowly lowered again in 
contact with the surface, the micrometer shows a 
reading normally above the top of the scale, to which 
point the needle is now brought by using the anvil 
screw and fine adjuster. 

To make an impression in the specimen, the weight 
has to be applied through the spindle by turning the 
loading screw L. Under the pressure of the weight, 
the micrometer spindle makes an impression on the 
specimen, which is shown by the pointer of the micro- 
meter. To avoid errors caused by the weight being 
applied too suddenly to the spindle, a spring shock 
absorber is provided to take up the load gradually. 
The load is now taken off the spindle by turning the 
loading screw anti-clockwise. The micrometer pointer 
will move slightly to the right during this operation, 
and the point at which it remains indicates the 
hardness. 

Two weights WI and W II are provided, and two 
corresponding scales on the micrometer are marked 
with the same figures. The weight WII gives a 
deeper impression since it is bigger, and therefore 
the scale IT has a greater length and a higher sensi- 
tivity. It is therefore better, if possible, to use the 
bigger weight, the one employed depending on the 
thickness of the specimen. To give’an indication of 
the depth of the impression, an additional scale is 
provided between the two hardness scales, each 
division of which indicates one-thousandth of a 
millimetre. For measuring the hardness of thin 
aluminium foils, the foil has to be folded so that 
four sheets are between the anvil and the steel ball, 
the whole thickness of the foil then being 0:04 mm., 
and. using the bigger weight WII, the impression 





for a Rockwell hardness of 20 deg. would be about 
0-004 mm. Using the weight W I, it would be neces- 
sary to use only three sheets of foil, and if the foil 
is hard only two sheets, since the impression would 
not then be so deep. 

The micrometer is connected with the measuring 
mechanism only over the measuring range on the 
instrument scale. If the anvil is adjusted to a greater 
height, the measuring mechanism is automatically 
disconnected so that no damage can be done. This 
feature ensures that no damage can be done inadvert- 
ently. 
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(By our Ci 
New Type Marine Engines 

Wide interest has been aroused in ship- 
building, marine engineering, and water transporta, 
tion circles in the running trials of two new oil tankers, 
** Petrolite,”” built by Marine Industries, Ltd., of 
Montreal, and “Imperial,” built at Collingwood, 
Ontario. Employing a new type of marine engine- 
the tankers established speeds well above specifica- 
tions at their trials, and also effected great savings 
in oil consumption. Both tankers were accepted 
immediately after the tests and put into active service. 

The “ Petrolite,” a tanker of 3140 tons displace- 
ment, 230ft. in length, and of 39ft. beam, has received 
sailing orders for Tulara, Peru, for its first cargo 
assignment. Its cargo capacity is 13,000 barrels. 
In a run from Montreal to Halifax, the new vessel 
burned 105 barrels of oil in its engines, compared with 
309 barrels previously required for equivalent steam 
operation, and it substantially exceeded its guaranteed 
speed of 11-25 knots. 

A feature of the new tankers is the use of eleetro- 
magnetic clutches in the main drives. The main 
engine crankshafts are connected to reduction gears 
through Elliott electro-magnetic slip couplings, which 
resemble induction motors with the rotor pulling 
the stator round. The power plant of the new boats 
consists of twin two-cycle, seven-cylinder engines 
which develop 730 H.P. each at 400 r.p.m. Among 
advantages in the use of the new slip coupling and 
reduction gear are large saving in propulsion 
machinery space and weight resulting from the use 
of high-speed multiple units, which gives the ship 
greater cargo space and increases its earning power. 
Either of the twin oil engines can be instantly 
uncoupled without stopping theship, which can proceed 
under the power of the other engine. As no mechanical 
connection exists between the propeller shaft and 
the engines, shocks from fouling the propeller are 
not transmitted beyond the coupling. 


Research Equipment 
An impulse generator capable of developing 
instantaneous potentials up to 1 million volts has 
been constructed in the National Research Laboratory 
at Ottawa, and will be employed in making flash-over 
tests of the high-voltage insulators used on power 
transmission lines and in a study looking to reduction 
in radio interference. Plans for the provision of 
high-voltage equipment at commercial frequencies 
have been prepared and a 500,000-volt transformer 
unit has been ordered. This is the first step in the 
equipment of a 1,500,000-volt installation. Work 
is proceeding on the construction of a generator 
for the production of very heavy currents for the 
purpose of studying electro-magnetic forces. 
Aircraft Plant 
A 300,000-dollar aeroplane manufacturing 
plant, employing six hundred craftsmen night and day 
to rush production of fighting machines for the 
British Government, will be constructed at the 
Vancouver civic airport at Sea Island, British 
Columbia, this spring by Boeing Aircraft of Canada, 
Ltd. The plant will have a main building, 450ft. 
by 375ft., and an assembly hangar with doors, 125ft. 
wide and 25ft. high. There will also be a group 
of other buildings for the various phases of 
aeroplane construction, including steam plants and 
workshops. The factory will embody every depart- 
ment of construction with the exception of engines, 
which will be made in England and shipped to Canada 
for installation. It is expected that eventually 1200 
expert aircraft mechanics and engineers will be given 
continuous employment in the plant. The British 
Columbia Electric Railway Company, Ltd., is 
planning to supply power to the new plant by a trans- 
mission cable on the bed of the middle arm of the 
Fraser River, at a cost of 10,000 dollars. At present 
the Boeing Company is constructing seventeen 
** Blackburn Shark ” seaplanes for the Royal Canadian 
Air Force. 
Grinding Ball 
Grinding balls for the mining trade are now 
being produced at Sault Ste. Marie, Ontario, by the 
Algoma Steel Corporation. The new plant went into 
operation recently, and is now in regular production. 
The plant is completely up to date. The product is 
a forged steel ball, which is designed to meet the 
highest requirements of the trade. ‘The present range 
of sizes is 24in. to 5in., but it is intended later to cover 
the entire range of sizes 2in. to 5in. inclusive. 
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A Large Mechanical Stoker 


Seecetenrenisidllpirapereteeenae 


N the course of a recent tour of the Derby works 

of International Combustion, Ltd., a number of 
engineers were given an opportunity to inspect 
what is claimed to be the largest mechanical stoker 
in the world. It is of the company’s well-known 
Louvre type, and will be used with a Lopulco boiler 
under construction for the Hok-Un station of the 
China Light and Power Company, Kong Kong. 

The three-drum vertical boiler is designed for the 





Fic. 1—GRATE ASSEMBLY 


following working conditions :—200,000 lb. per hour 
M.C.R.; steam temperature, 720 deg. Fah.; pres- 
sure, 400lb. per square inch; feed temperature, 
270 deg. Fah.; the convection heating surface totals 
25,415 square feet ; and the radiant heating surface 
1175 square feet. The water-cooled combustion 
chamber is enclosed in a mild steel casing and a 
system of secondary air is introduced through 
nozzles in the front and rear arches. A superheater of 
the M.L.S. single-pass convection type has a heating 
surface of 5500 square feet and a “ Senior” H section 
economiser is included in the equipment. A plate 

















FIG. 3—DRIVING GEAR 


type air heater is designed to supply air at a tempera- 
ture of 260 deg. Fah. 

As stated above, the stoker is of the standard “ L”’ 
class, having the main frame tied together by trans- 
verse members, which, like the air valves and frames, 
are made of cast iron. It has a travelling grate 
36ft. 5in. wide by 20ft. long, giving an area of 756 
square feet, and is designed for burning a variety of 
semi-anthracite coals, with calorific values i 
from 8000 B.Th.U. per lb. to 12,080 B.Th.U. per Ib. 

The valves are operated continuously across the 
width of the grate, each row being under separate 
control by means of levers with graded quadrants. 
These valves and the projecting control arms may be 
seen in Fig. 1. The grate surface is built up of cast 
iron fire-bars arranged transversely and pivoted at 
the ends to permit easy movement of each bar, 
thereby ensuring the air spaces between being main- 
tained clear of ash. The surface is driven by the large- 








diameter front shafts shown in Fig. 2, and on this 
shaft are mounted substantial driving sprockets. Two 
driving gears are used, each driving one half of the 
width of the stoker. These gears are mounted one 
at each end of the grate, one being shown in the 
engraving, Fig. 3. The gears are driven by 5 H.P. 
motors, and each has eight speeds to give a variation 
between 2in. and 10in. per minute. Drive is trans- 
mitted from spur and reduction gears through a gear- 





STANDARD DESIGNS FOR TURBO-GENERATORS 





Proposep standards for steam turbo-generator 
plants of 10,000 kW and larger have been 
approved by the National Defence Power Com- 
mittee in the United States. This is the outcome of 
joint discussions by manufacturers, public utility 
companies, and United States Government officials 
for the purpose of expediting the production and 
reducing the cost of such machines, as well as expedit- 
ing the construction of new generating stations in 
order to provide additional supplies of electric 
energy. The same Committee is now considering 
similar standards for turbo-generators of less than 
10,000-kW capacity. Hitherto, in the construction 








box running in oil. <A spring-loaded clutch type 
safety device, fitted on the main spindle, is designed 
to prevent damage which might result from a seizure 
of any of the moving parts. 

The fuel hoppers mounted along the top of the 
front of the stoker are controlled by easy operating 
guillotine doors. The double compartment ash 
hoppers below the stoker have cast iron sliding doors 
actuated by rack and pinion. These ash hoppers, 
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FiG. 2—DRIVING SHAFT 


of equipment of large capacity, each has been 
designed by the engineers of the utility companies 
and built to their designs, thus involving much 
time and energy in the design of each machine. 
The new standards are intended to improve this 
condition, while still providing iatitude for meeting 
special requirements for existing stations or cases 
where unusual physical conditions are factors of 
design or operation. They also provide for technical 
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together with a dust hopper below the front of the 
stoker, are maintained under forced draught pressure 
which passes from the hoppers up through the return 
grate to the fire bed, thereby cooling the fire bars as 
they pass under the stoker on the return journey. 








Rivet Dgeac on AEROPLANES.—Aircraft design and 
construction has reached a point where it is necessary to 
consider the effects on aero-dynamic drag of rivets, sheet 
metal joints, and other irregularities on surfaces exposed 
to air flow, according to Mr. M. J. Hood at a meeting of the 
American Society of Automotive Engineers. It has been 
shown that if irregularities are removed from the forward 
25 per cent. of a wing, as is now general practice, in certain 
cases 180 H.P. is still absorbed overcoming the air resist- 
ance of the remaining rivet heads and lapped joints. 
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developments. For condensing turbines there are 
nine sizes, rating from 10,000 kW to 100,000 kW, all 
operating at 3600 revolutions, except that in the 
75,000 and 100,000 sizes the speed is reduced to 
1800 revolutions. Throttle pressures range from 
650 lb. and 850 lb. to 12501lb., with temperatures 
of 825 deg. and 900 deg. Fah. For superimposed 
turbines there are eight sizes, from 10,000 kW to 
60,000 kW, all operating at 3600 revolutions and 
having throttle pressure of 1250 lb. and temperature 
of 925 deg. It is intended that these standards shall 
be followed for all new stations, except where it is 
clearly evident that there will be advantages due to 
deviations. Consideration will be given to standardisa- 
tion of related equipment, such as boilers, condensers, 
and pumps, although these involve greater difficulties 
than turbo-generators. 
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Welding in Marine Engineering 
Construction* 
By H. N. PEMBERTON 


WELDING may be defined as a localised consolida- 
tion of metals by means of heat. There are two 
fundamentally different methods, viz., heterogenous 
and autogenous. In heterogenous welding joints 
are made by using a distinctly different material as 
filling metal, usually a special brass of comparatively 
high melting point. It is, however, the autogenous 
methods used in marine engineering construction 
with which this paper is chiefly concerned. Some 
idea of the variety of autogenous welding processes 
now in use will be obtained from Fig. 1. As the 
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back tube plates in ‘‘ Scotch ”’ boilers, oil and water 
tanks, and various other types of containers. 

For boiler stays and important machinery parts 
such as shafts, piston- and connecting-rods, forge 
welding should not be used; though in the case of 
small auxiliary engines the use of this method for 
making such parts is not unknown. A blacksmith’s 
forge weld should never be regarded as having more 
than half the strength of the solid bar or plate. 


PRESSURE WELDING 


Pressure welding is a near relation to “forge 
welding,” in that it is a process of welding metals 
in the highly plastic or molten state by means of 
mechanical pressure. Under this head are included 
electrical resistance and Thermit pressure welding. 

In electrical resistance welding the welding heat 
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details of some of these processes overlap, this chart 
should be regarded as indicating predominant rather 
than exclusive features. 


ForGE WELDING 


Forge welding, a process of welding metals in the 
plastic state by means of manual or mechanical 
hammering or rolling, is the oldest welding process 
in existence, and whilst manual forge welding is 
limited to small objects, hammer, roll, and water gas 
welding are applied to heavy forgings, large diameter 
pipes, containers, furnace tubes, and pressure vessels. 
The use of this process in the manufacture of 
important machinery forgings such as shafts, piston 
and connecting-rods, &c., is not recommended, but 
there are many applications in marine engineering 
where it has been successfully used for many years, 
and failures are rare. It should, however, be under- 
stood that a forge weld has a poor resistance to 
fatigue and should not be used when fatigue stresses 
are likely to occur in service. 

Macrographic examination of forge welds invariably 
reveals a discontinuity of metallurgical structure at the 
searf of the joint, and if the scarf is examined under 
the microscope a line of oxide inclusions will generally 
be found, the extent of which depends on the efficiency 
with which the weld has been made. This line of 
imperfect fusion, to a greater or less degree, appears 
to be an inherent weakness in this type of joint. 
It is in the property of ductility that a forge weld 
fails to achieve a satisfactory standard, and in bend 
tests such welds invariably open up at the scarf 
of the joint. 

Nevertheless, this process of welding has for many 
years been exclusively accepted by the Board of 
Trade and the Classification Societies for the con- 
struction of steam pipes and air receivers, and the 
Rules still require that the process of welding the 
seams of iron or steel pipes is to be such that it is 
done by hammering or rolling the joints. Exception 
is made to this requirement in regard to the fitting 
of pipe flanges for which fusion welding is now 
generall¥ acceptable. The continued adherence to 
forge welding for steel pipes may appear to be 
anomalous in view of the progress made in fusion 
welding and the fact that this process is now accepted 
for such important parts as water-tube boiler drums. 
It should, however, be appreciated that one of the 
primary essentials for a good fusion weld is penetra- 
tion of the added metal for the full depth of the weld, 
and this is best ensured by welding from both sides 
of the joint. For small diameter pipes it would not 
be possible to weld the pipe from the inside, and in 
the author’s opinion fusion welding should not be 
applied for the making of longitudinal joints in pipes 
intended for important services. Despite the weak- 
nesses proved to exist in forge-welded joints, such 
joints have stood the test of time and are obviously 
suitable for the purposes for which they have been 
used, viz., iron and steel pipes, air receivers, plain 
and corrugated furnace tubes, furnace attachment to 
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is obtained by passing a current across the resistance 
set up between the contact areas of the parts to be 
welded. A high amperage at low voltage is necessary, 
and it is usual, except on light work, to use A.C. 

Electrical resistance welding comprises a variety 
of processes, all of which are based on the same 
electrical principles. 
welding by the “‘upset”’ and “flash” methods, spot 
welding and seam welding. In marine engineering 
construction butt welding is used in the main for 
welding flanges to pipes and for welding pipes together 
by a circumferential butt joint. In view of these 
applications of the process it is thought well to explain 
the difference between the “‘ upset ’ and the “ flash ” 
butt welding methods. 

In the “ upset ’’ method the parts are mechanically 
gripped and pressed together, while heat is generated 
by passing a heavy current through the areas of 
contact. Uniform distribution of the heat at the joint 
faces is essential, therefore the contact faces must 
be clean and uniform, i.e., smooth. The extruded 
metal is “upset ’’ in a convex form and can either 
be moulded to a definite shape in a die or ground off. 
The current is switched off when the welding tem- 
perature is reached, and a little extra pressure is 
then applied to the parts being joined. The main 
feature of this process is that throughout the whole 
of the operation the joint faces are in metallic contact. 

In the “ flash ’? method the same welding machine 
may be used as for the ‘‘ upset ’? method, but less 
power is required. The surfaces of the parts to be 
joined need not be square or clean, and are first 
brought lightly together with the current on. By 
drawing the two parts away from each other an 
are is struck between the joints on the joint faces 
which had been in contact, and by advamcing and 
retarding the parts so that the are is maintained 
between them a steady stream of spark is thrown 
out as the ends of the two portions burn away. 
After a certain amount of the metal has been removed 
in this way and when, due to the “evening up” 
of the contact surfaces, the arc is reasonably steady, 
the current is switched off and the two portions 
pressed together as quickly as possible. The resulting 
weld should be free from flaws and should have only 
a slight “ upset.’” The extruded metal is in the form 
of a thin fin which may be ground or chipped off. 
Joints made by this process exhibit better tensile 
properties than those made by the “‘ upset ’’ method. 

Fig. 2 illustrates a butt weld in a pipe a by the 
“upset ’? method, and b by the “ flash”? method. 
It will be noted that in the latter case some special 
means must be adopted if it is desired to remove the 
fin on the inside of the pipe. In long lengths of piping 
this is a somewhat difficult problem, but when the 
joint is at the end of a pipe, such as at the attachment 
of a flange, the fin can be readily removed. 

The electrical resistance welding processes have 
been used with success for attaching flanges to steam, 
air, water, and oil pressure pipes, for butt welding 
coupling ends to smoke-tube type superheater 


elements, and for making butt joints between pipes 
and coils, especially for refrigeration services. 


It 
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has, however, been more extensively used in fields 
other than marine engineering. It is thought that 
the future will see increased application of these 
processes in marine engineering, both in new con- 
struction and repair work. 

Spot resistance welding is a process used for 
joining overlapping sheets of metal by means of 
spot welds formed between the sheets which are 
placed between two dome-shaped copper electrodes. 
The welding heat is obtained by passing an electric 
current at low voltage through the portion of the 
sheets in contact with the electrodes. As soon as 
the correct heat is obtained the current is auto- 
matically switched off, and extra pressure applied 
to the electrodes to complete the weld. The sheets 
are thus united at a spot the size of which is approxi- 
mately that of the points of the electrodes. 

Seam resistance welding is based on the same prin- 
ciples as spot welding, but in this case the sheets 
are passed at uniform speed between copper rollers 
which take the place of the electrodes in spot welding. 
The current is automatically interrupted at rapid 
intervals, the effect being to form a close chain of 
overlapping spot welds. 

Neither spot nor seam welding has yet found any 
extensive use in marine engineering construction, 
and considerable development work remains to be 
done before these processes can be applied to 
important parts. A spot welding process has, how- 
ever, recently been tentatively approved by Lloyd’s 
Register of Shipping for ship construction work. 

Practical considerations limit the application of 
spot and seam welding to plates of thin section, 
ie., up to about gin. thick. Within this range 
there are many possibilities for the development 
of the processes in marine engineering, light tank 
work, boiler seams in compression, and many other 
parts which are normally riveted. Spot and seam 
welding for the joining of overlapping plates provide 
the advantage of greater joint strength than would 
be obtained by riveting, since the cross section is 
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not weakened by rivet holes. It is necessary to 
point out that except for very light parts for which 
portable resistance welding machines are available, 
the weight of resistance welding apparatus requires 
the work to be carried to the machine. Hence these 
processes are mainly workshop operations. 


Fusion WELDING 


It is in the development and application of fusion 
welding processes that the most marked progress has 
been made in recent years. No doubt the impetus 
given to fusion welding during the Great War led to 
increased interest being taken in its possibilities. It 
was realised, however, that the future of fusion weld- 
ing as a normal production method must depend upon 
the evolution of a process which would ensure the 
deposition of weld metal having physical properties 
closely comparable with those of the parent material. 
The biggest step towards this end was the introduction 
of the covered electrode for use in the metallic are 
welding process, a British invention which has since 
been extended and adopted throughout the world. 

Reference to Fig. 1 will show that fusion welding 
is subdivided into three distinct primary processes : 
(1) gas, (2) are, (3) thermit fusion. 

In fusion welding processes no external pressure is 
applied. The weld is produced in the fluid state, 
usually with the addition of metal melted from a wire 
or rod. 

Gas welding is a fusion process wherein the welding 
heat is obtained from a gas flame produced by mixing 
a combustible gas, such as acetylene, with oxygen 
and allowing combustion to take place at the orifice of 
a burner nozzle. Several combustibles have been 
used, including acetylene, hydrogen, coal gas, 
ethylene, methane, and benzole, but the oxy-acetylene 
flame is the one in most common use, and provides the 
highest flame temperature, viz., 3100 deg. Cent. 

The gas fusion welding process is one which is 
extensively used in industry. It is specially suitable 
for thin-gauge metals, whilst for certain non-ferrous 
metals it is, with the exception of atomic hydrogen, 
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the only fusion process which can satisfactorily be 
. applied. 

In marine engineering construction the most 
common application of oxy-acetylene welding is in 
the butt joimting of thin steel pipes and coils, and the 
welding on of flanges, branches, bosses, &c., to pipes. 
Wherever parts of fairly light section, such as sheet 
steel casings, air trunks, tanks, funnel uptakes, air 
preheaters, &c., are to be welded, the oxy-acetylene 
process is specially suitable, and the process is com- 
monly used in the construction of evaporators and 
condensers for refrigeration plants. So far as the 
welding of steel structures, such as engine bed-plates 
and entablatures, is concerned, a point of criticism 
in regard to oxy-acetylene welding is the spreading of 
the heat of the flame. Not only is the parent metal 
disturbed to a greater extent than in arc welding, 
but the spreading of the heat causes distortion of the 
parts being welded. Distortion can, however, be 
minimised by careful arrangement of the work and to 
some extent by preheating. An economic factor is 














The purpose of the coating on covered electrodes is 
fourfold, viz.:—(1) To shield the molten metal as it 
passes through the arc stream, by producing a suitable 
atmosphere around the are ; (2) to shield and smooth 
out the weld metal after deposition by the formation 
of a protective slag; (3) to produce are conditions 
which facilitate the maintenance and stabilising of 
the arc; (4) to make possible a high melting rate 
resulting in increased welding speeds. 

It is an indisputable fact that welds made with 
heavily coated electrodes have physical properties 
far superior to welds made with bare or lightly coated 
electrodes. 

Perhaps the most general application of fusion 
welding in marine engineering construction is in the 
fabrication of pipes and flange attachments. Fig. 3 
illustrates the accepted methods of securing flanges 
to pipes intended for important services. Of the types 
shown, E is perhaps the least preferable. Leakage 
should be arrested at the face of the flange and not 
at the back of the flange as shown. In the author’s 
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that in welding thick sections the oxy-acetylene 
process is slower than are welding. 

Preheating of the parts may be done with a torch 
in which gases cheaper than compressed oxygen and 
acetylene are used; alternatively the work may be 
surrounded by a charcoal fire, or it may be placed in 
a furnace. There are several advantages to be 
derived from preheating. It reduces the possibility 
of subsequent cooling strains following the welding 
operation. It effects an economy in the consumption 
of the more expensive gases, oxygen, and acetylene, 
and it saves the operator’s time. It also tends to 
release the locked-up stresses which may already 
exist in the base metal. Preheating is specially 
desirable in the welding of materials having low 
ductility, and in the welding of materials of heavy 
section. 


Exectrric Arc WELDING 


Electric are welding comprises two main processes, 
viz., carbon are welding and metal are welding. In 
‘“earbon are welding ” the filling metal is supplied 
by a separate filler rod in the same manner as in oxy- 
acetylene welding. This filler rod is completely 
outside the electrical circuit, whereas in metal arc 
welding the “ filler rod” is actually used as one of 
the poles from which, or to which, the arc is struck. 
Carbon are welding is not extensively used in marine 
engineering constructional work and cannot be 
recommended for making important strength joints 
in mild steels, mainly because the arc is not shielded 
from atmospheric contamination. The process is, 
however, specially suitable for welding cast steel and 
is used in certain steel foundries for building up or 
repairing castings where such operations are per- 
missible. 

Metallic arc welding is the process in most common 
use to-day in the marine engineering and shipbuilding 
industries. It can be said that as a production 
method of manufacture it has revolutionised previous 
workshop practice, chiefly as an efficient and, in 
many cases, a superior substitute for riveting and 
casting. 

In metallic are welding the quality of the deposited 
weld metal depends primarily on the type of electrode 
used. There are two main types, viz, (1) the bare 
electrode, (2) the covered electrode. 

With the increasing demand for the covered and 
lightly coated electrodes the bare or uncoated elec- 
trode is rapidly going out of use. The main dis- 
advantage of bare wire welding is the atmospheric 
contamination of the are stream and deposited metal 
whilst in the molten state. Metal at high temperature, 
especially in the very finely divided state in which it 
passes through the arc, has a very great affinity for 
oxygen and nitrogen contained in the atmosphere. 
These gases combine with the molten iron to form 
oxides and nitrides, which are the chief causes of weld 
embrittlement. For strength welds, bare wire elec- 
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opinion the combination of screwing and welding for 
flange attachments is objectionable and choice should 
be restricted to either an all-weld attachment or a 
flange screwed on to a pipe having a vanishing thread. 

In marine work portability of steam pipes, oil fuel 
pipes, &c., is an important factor; at the same time 
there is room for considerable improvement in regard 
to the number of flange joints employed. These could 
be effectively reduced by a more extensive adoption 
of the butt-welded circumferential joint in pipe lines. 
It is appreciated that it may be difficult to ensure full 
penetration of the weld metal throughout the thick- 
ness of the pipe, and, of course, it is not possible to 
weld from the underside of the joint. The open 
“nick ’’ at the root of a butt weld is a serious objec- 
tion and accordingly, for important joints, it is reeom- 
mended that one of the forms shown in Fig. 4 should 
be adopted. In type (a) full penetration of the weld 
metal is deliberately avoided, but by providing an 
extended spigot the objectionable ‘“ nick ” is removed 
from the root of the joint. Type (b) is known as a 





position of material. Variations in thickness are 
always a source of danger in a casting whereas in a 
welded engine structure there are no limitations in 
the thickness variations which can be made and which 
comprise an important contributory factor in the 
saving of weight. 

Fusion welding has reached the stage when under 
certain conditions which will be mentioned it can be 
relied upon with confidence to withstand the stresses 
im upon an engine bed-plate and framework. 
In fact, the reduction in scantlings of a welded engine 
compared with a casting is limited not so much by 
considerations of strength, but rather of rigidity. 

The factor of rigidity is important as the means of 
preventing excessive deflection in the moving parts 
of the engine. A ship’s hull cannot provide the same 
rigidity of foundation as can be obtained for non- 
marine plant. The hogging, sagging, and racking 
which takes place in heavy seaways must, in some 
degree, be transmitted to the engine structure, and 
has, in the past, been the cause of fracture in cast 
iron bed-plates. It is this indeterminate loading of 
the bed-plate which must be taken into account when 
designing a welded engine structure. It is true that, 
as compared with a cast iron bed-plate, for the same 
deflection in a mild steel bed-plate the inertia of the 
various sections could be reduced by more than 50 per 
cent. It is, however, necessary to bear in mind that 
a cast bed-plate is a solid entity of heavy mass and in 
consequence requires no additional bracing or stiffen - 
ing. A mild steel bed-plate must be adequately 
braced and stiffened in order to prevent irregular 
movement of the various components when under 
working conditions. This entails effective tieing 
of the columns in a fore-and-aft direction, the stiffen - 
ing of columns and transverse diap plates 
against tripping, and the careful distribution of hold- 
ing-down bolts round column feet to provide 
maximum resistance to torque reaction. 

In the case of heavy oil engines safety is generally 
sought in a deep and heavy cast iron bed-plate. 
Unfortunately, even these bed-plates do not always 
withstand the forces imposed by the movement of a 
ship’s hull in heavy weather. This is evidenced by 
cases in which broken and slack holding-down bolts 
are discovered, and in some instances fractured bed- 
plates and crankshafts. It is reasonable to assume 
that a heavy cast iron bed-plate may contain severe 
contraction stresses which can only be relieved by 
fracture when additional loads are placed upon it. 
With cast iron there can be no yield. It is suggested 
that a fabricated mild steel bed-plate, properly 
designed, can provide a sufficiently rigid housing for 
the crankshaft and at the same time ample resistance 
to forces transmitted from the hull. The ductility of 
the material will take care of any momentary over- 
loading of the bed-plate. The problems relating to 
crankshaft failures may in some cases be linked up 
with those relating to bed-plate design. 

The essential components of a welded bed-plate are 
extremely simple from the point of view of design. 
For small auxiliary engine bed-plates use should be 
made of standard rolled sections for the longitudinal 
girders, and the main bearing supports are best pro- 
vided by forged steel beams slung between the longi- 
tudinals and stiffened by transverse diaphragm 
plates. The principle is illustrated in Fig. 5. The 
required ‘‘ I ” of the section of the transverse member 
at the centre line is readily designed from considera- 
tion of the maximum load in the main bearing. The 
“TI” of section for the longitudinals can also be 
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** Dawson joint’ and has been proved suitable for 
high-pressure and high-temperature service. For 
these purposes it is superior to type (a). In both cases 
special preparation of the pipe ends is necessary. 

Despite the success which has attended the use of 
welding in the manufacture of various parts, it cannot 
yet be said that fusion welding is extensively used in 
marine engineering construction. There are parts in 
marine engineering installations in which the method 
of construction and materials employed could not 
readily be improved upon ; on the other hand, there 
are parts which lend themselves so favourably to 
fabrication in mild steel that it can only be a matter 
of time before welding is universally applied. 

One of the most important advances in the applica- 
tion of fusion welding is the construction of welded 
engine bed-plates and entablatures. These parts, 
generally made in cast iron, are specially adaptable 
for welding and a saving in weight of fully 20 per cent. 
can be attained in large structures. In a marine 
engine weighing 250 tons in cast iron this represents 
a saving of 50 tons, a valuable present to any ship- 
owner if he can make use of it. The saving in weight 
is not only obtained by the use of mild steel instead 
of cast iron, but also by efficient and economic dis- 
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FIG. 6 


designed from consideration of the loading of the 
main bearings and the method of support given to 
the bed-plate asa whole. In general, auxiliary engines 
are mounted on stools, which provide a continuous 
seating for the full length of the longitudinals, and 
the major forces acting upon these components are 
compressive. Where, however, only intermittent 
support is given, the bending forces must, of course, 
be taken into account. 

The design of large engine bed-plates may be a 
little more complicated on account of the necessity 
for providing adequate longitudinal and lateral 
bracing. The broad method of design would, how- 
ever, be the same as that indicated above. The design 
of the column structure would depend on whether 
the primary tension loads in the engine were to be 
transmitted through the columns or through long 
steel tie bolts direct to the cylinder head. The 
essential components of a large engine bed-plate are 
shown in Fig. 6 and consist of heavy base and top 
plates, shaped as required, but continuous for the full 
length of the engine. There are several methods for 
providing main bearings, and the author favours a 
forged steel or cast steel pedestal welded to the base- 
plate, and slotted down the sides to receive the trans- 
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verse diaphragm plates to which the pedestal is also 
welded. Longitudinal strength is provided by box 
girders built up by welding from mild steel plates. 
A longitudinal centre stiffener shaped to clear crank 
webs should also be fitted intercostal between the 
main bearing pedestals. Main engine-welded bed- 
plates should be specially deep in section when they 
are to be secured direct to the tank top. 

Provided these factors in design are realised the 
all-welded engine bed-plate and column entablature 
can be adopted with confidence both for steam and 
heavy oil engine installations and full advantage can 
be taken of the saving in time, cost, and weight. It 
would be well, however, before concluding this section 
to consider some of the more important aspects of 
welding practice with special reference to engine 
structures. 

The principles of good welding technique are simple 
and cannot be too often emphasised. Welds should 
not be placed at positions where stress concentration 
is likely to arise ; fillets should be concave and care- 
fully ‘‘ washed in” to the surfaces of the parent 
material—this is best obtained by welding down- 
hand and may in any case necessitate subsequent 
dressing of the weld. Shear stresses in the welds 
should so far as possible be avoided—a weld is 
stronger in direct tension than in shear. Main 
strength welds should always be made in the down- 
hand horizontal position. This involves making 
special provision for handling and supporting the 
various parts in the workshop. Incidentally it might 
be observed that vertical and overhead welding is 
more expensive than downhand horizontal welding, 
and requires more experienced workmen. Whenever 
possible, butt welds should be used in preference to 
fillet welds and stressed butt welds should be welded 
from both sides of the joint. Where fillet welds are 
used, as, for example, in making “T”’ joints, the 
parts should be in close metallic contact and the 
abutting component (?.e., the vertical leg of the “‘ T ’’) 
should be chamfered on both sides so that the abutting 
face is reduced to a minimum consistent with easy 
manipulation of the electrode in making the first run. 

Distortion control in welding engine structures is 
largely a matter of experience. Naturally, the more 
welding carried out on a part the greater the possi- 
bility of distortion ; therefore the number of joints 
and their size must be kept to a minumum. The 
“ sequence of welding will depend upon the size and 
shape of the structure. As a general principle it is 
wise to weld from the centre outwards and for long 
seams to employ the “ step back ’’ method to form a 
continuous weld. Many fillet welds in engine struc- 
tures could safely be of an intermittent character. 

The author does not advocate making definite 
shrinking allowances in the “ set up ” of a job. Much 
of the welding done in engine structures and in other 
applications in marine engineering construction is 
carried out on restrained parts which are quite 
unable to move in conformity with the anticipated 
shrinkage of the weld metal. For strict accuracy of 
finish,- requiring the least amount of subsequent 
machining, “jig” welding is necessary, the parts 
being entirely restrained. _Where there is a possi- 
bility of the parts buckling during welding means 
should be adopted for preventing it. 

The cause of distortion in a welded structure is the 
expansion of the base metal on heating, followed by 
the contraction of the weld metal during cooling and 
solidification. These phases cannot be suppressed, 
but distortion can be prevented. One method is to 
make allowance when “fitting up” the assembly, 
by suitable gaps and arrangements of the parts, for 
the movement which will take place during welding. 
This method calls for exceptional skill and clever 
anticipation, not always rewarded by the results 
obtained. In the author’s view, the better and 
simpler method is to prevent movement of the parts 
altogether and allow the weld metal to stretch. If 
the amount of the stretch is not within the limit of the 
material either the weld metal or the junction will 
crack and it will be necessary to find an electrode 
capable of depositing a more ductile weld metal. 

The question will then be asked: ‘“‘ What of the 
shrinkage stresses in the welds ? For the absence of 
“buckle ” indicates the presence of residual stress 
and welding under restrained conditions must neces- 
sarily incur high residual stresses and possibly cracks 
in the welds. 

The avoidance of cracks in the weld is, in the main, 
a question of using the right type of electrode, for 
with a poor electrode providing inadequate protection 
to the are cracks will occur whether the welds are 
made under restrained conditions or not. If the 
deposited weld metul is clean and ductile it will 
stretch whilst cooling, provided it is not chilled by the 
mass of the parent material. When cold it may or 
may not be in a state of residual stress, depending 
upon the amount of permanent stretching that has 
oceurred. 

Herein lies a problem for research which is at present 
being investigated by a Sub-Committee of the Reseach 
Committee of the Institute of Welding. The facts 
are that whilst many have talked learnedly of 
residual stresses in welds, no one has yet been able 
to prove their magnitude or even to indicate beyond 
doubt that they exist at all. True, by all accepted 
theory, residual stresses might be present in a weld. 
One might even be stronger and say they must be 
present, and if a weld has not already cracked, then 








surely it must be on the point of cracking as soon as 
any additional load is placed upon it. 

From a purely theoretical diagnosis of a condition 
which is believed to exist in the weld metal of a 
welded joint recourse is made in many cases to what is 
termed a ‘‘stress relieving’’ heat treatment, the 
arguments being that should such stresses be present 
this treatment will either reduce them or relieve them 
altogether. It has been the.author’s experience that 
heat treatment has invariably improved the quality 
of the weld metal in the joint, but to what extent that 
improvement can be attributed to the relief of 
residual stress is a question of considerable doubt. 
It may be remarked that a similar improvement will 
be obtained in an unwelded mild steel plate. 

If it is agreed that residual stress somewhere 
between zero and the yield point does in fact exist 
in a welded joint, then the superimposition of a suffi- 
cient service load on that weld will cause a total 
stress exceeding the yield point. It is extremely 
unlikely, having regard to the factor of safety in 
design, that the total stress will approach anywhere 
near the ultimate breaking stress of the joint, and the 
most reasonable conception of what will occur is that 
the material will “ yield ” and relieve itself of residual 
stress in that way. 

Heat treatment is therefore recommended whenever 
it is possible to apply it, but in the author’s view the 
treatment is not necessarily for the purpose of relieving 
residual stress, but certainly for the purpose of 
improving the quality of the weld metal and the 
parent plate immediately adjacent to the weld. 

It is believed by some engineers that the stresses 
induced in the parent plate are of greater significance 
than the residual stresses.which might exist in the 
weld itself, and it is considered, in the light of present 
knowledge, that this view is not without justification. 

It will be appreciated that there are many impor- 
tant and successful welded structures to which it 
would be quite impossible to apply any efficient form 
of heat treatment. The welds are good, even though 
they might be improved by heat treatment. If 
residual stresses exist in these structures then it is 
considered they must be of a harmless character. In 
the case of large engine bed-plates and entablatures 
there appears no reason to anticipate trouble due to 
the omission of heat treatment. There are, however, 
certain provisos which should accompany this 
statement. 

In the first place, the electrodes used, and the 
welding technique employed, should be such that the 
weld metal is deposited without cracking. Cracks 
occur due to contraction stresses in the weld metal 
during cooling. Though there are many high-class 
electrodes available, they are not all suitable for 
welding between restrained members. The avoidance 
of cracks, therefore, is largely a matter of experience 
with the right electrode. The right electrode is one 
which is heavily coated with a flux which when burn- 
ing provides either a gas or slag shield for the arc and 
which will also deposit a slag covering over the molten 
weld metal. The weld metal, thus protected, should 
cool slowly. 

Another important proviso is that welds which are 
to be stressed in service should be made up of a series 
of runs, i.e., multi-run welding. The reason for this 
is to obtain the self-annealing effect of one run on 
top of another. With multi-run welding it is difficult 
to see how there can be any appreciable residual 
stress locked up in the weld metal. 

The third proviso is concerned with testing and 
inspection. The question is so often asked: ‘“ How 
can we be sure that the welds are sound ?” and in 
view of the serious defects which can exist in welded 
joints the question is not unreasonable. At the same 
time, the question of soundness may with equal 
emphasis be asked in respect of castings. 

So far as structural welding work is concerned little 
can be done in the way of testing after manufacture. 
Reliance must therefore be placed on procedure 
control during manufacture, and final inspection of 
the completed work. The various factors in pro- 
cedure control are as follows :—(1) Materials (i.e., 
plates, sections, &c., and electrodes) ; (2) preparation 
and “‘ fit up ’’ of assembly to be welded ; (3) compe- 
tence of workmen ; (4) welding technique ; (5) super- 
vision. If proper care is exercised in regard to these 
five points then the soundness of the welds will be 
assured. 

In regard to materials, much has been heard 
recently of a somewhat obscure property of steel 
aptly termed “ weldability,” and there exists some 
divergence of opinion regarding the precise details 
of chemical analysis and physical properties which 
should be found in steel suitable for welding. As a 
matter of fact, so far as mild steel plates and rolled 
sections are concerned, the argument is mainly 
academic, for the simple reason that such plates and 
sections, produced at the steel works under normal 
industrial and commercial conditions, have been and 
are being consistently welded with satisfactory results. 
The very fact that the steel ingot is capable of being 
rolled into a good plate or section is, in the author’s 
opinion, sufficient proof of its ‘‘ weldability.” In 
regard to high-tensile and alloy steels the problems of 
weldability are real and urgent, and it is satisfactory 
to note that the subject is receiving the attention and 
study of an expert Committee set up by the Institute 
of Welding. 

Every works in which high-class welding work is 


carried out on a large scale should be equipped with 
X-ray apparatus. The author’s experience leaves 
him in no doubt that X-ray examination provides 
the best means for assessing the quality of work- 
manship and quality of electrode. Mechanical tests 
on samples may also be carried out, but it is con- 
sidered that the most accurate grading is effected by 
means of X-rays. Check X-ray examination may be 
applied either to the structure on which a welder is 
engaged or on sample joints specially prepared by the 
welder for the purpose of his examination. The 
former method is recommended. 

Welding technique includes methods of deposition, 
speed of welding, control of welding current supply, 
manipulation of electrode, cleaning of slag, peening, 
&c. In machine welding most of these points are 
covered by automatic operation, but in manual 
welding it is necessary to depend on the ability and 
intelligence of the welder, just as in many other 
manual constructional operations reliance must be 
placed on the ability of the fitter, turner, boilermaker, 
or other tradesman. 

The cleaning off of the slag after each run is 
important, but peening is not considered necessary 
except pethaps for the final outer run of a multi-run 
weld. This outer layer of weld metal has not received 
the annealing effect of a superimposed run, and peen- 
ing will help the stretching of the weld metal in that 
layer. The weld should, however, be examined 
before peening. 

It is reiterated that if the above factors in pro- 
cedure control are appreciated then there is no need 
to apply any elaborate and expensive methods of 
testing the completed structure, and reliance can 
safely be placed on final inspection, mainly directed 
to the discovery of cracks. Careful inspection 
necessitates going over each strength weld with a 
magnifying glass. It is also advisable to use a testing 
hammer, as a sharp blow may cause a defective weld 
to reveal itself by cracking. If the completed welds 
are free from cracks, undercutting, blow-holes, slag 
pockets, &c., and have withstood the hammer testing, 
then it only remains to check the dimensions of the 
welds and ensure that they are in accordance with the 
design. 








The Producer-Gas Road Vehicle* 
By WILMOT H. FOWKE.+ 


THE author is not a designer, and does not wish, 
therefore, to lay down in any dogmatic manner to 
manufacturers or others what points in design ought, 
or ought not, to be adopted. On the other hand, 
this paper is an accumulation of notes on the personal 
experience and observations of various types of 
vehicles using two different producer plants, and 
in particular the use and maintenance of a 31-seater 
public service vehicle for some 36,000 miles, from 
which certain conclusions appear to be emerging 
fairly clearly. 

The fact that liquid fuels for road transport use 
are taxed, and solid fuels are meantime tax free, 
must be borne in mind, but this matier is outside 
the scope of this paper, which is based upon con. 
ditions as they are to-day. At present the great 
attraction is the economy in fuel costs and the 
national importance of the use of a home-produced 
fuel. 

Consideration of the producer gas driven vehicle 
may be divided into the following main heads :— 
(1) Engine, (2) producer plant, and (3) fuel. Although 
fuel has a very important bearing on the whole issue, 
it is hardly a subject for a detailed study in a paper of 
this nature—suffice it to say that a suitable fuel 
should combine a high fixed carbon content, low 
moisture and ash contents, and a high fusing point 
(to reduce clinkering). 

Producer plants—which consist in the main of the 
generator and the filter—are numerous and various 
in design, and are, almost without exception, the 
subject of patents. They comprise up-draught, 
down-draught, and cross-draught types, the latter 
made of 12 8.W.G. steel, without any refractory 
lining, and it is this type which appears to be pre- 
eminently suitable for road vehicles on account of 
its lower weight. At all events, it has been fitted to 
some 10,000 vehicles of all descriptions in France, 
from private cars, which the author has driven at the 
highest speeds, to heavy tractor-trailer outfits of 
24 tons gross weight. 

Some use a ‘“ wet ”’ fire, others do not, and from 
the operating point of view there appears to he little 
to choose between them. Filtering of the gas after 
leaving the generator to extract to the utmost the 
minute particles of ash or unburnt dust in the fuel, 
is a matter which still requires investigation ; it has 
been found that anthracite gives rise to very little 
cylinder weur, whereas low-temperature coke (while 
a more reactive fuel) does the reverse. 

The filter does nothing more than to trap ash and 
dust. It does not incorporate any process whereby 
the gas is chemically cleaned and impurities extracted 





* Paper presented at the Spring Meeting of the Internal 
Combustion Engine Group of the Institution of Mechanical 
Engineers, Swansea, March 27th-—28th. 
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as in a gasworks installation ; hence the necessity 
of using only certain qualities of fuel. 

Subject to one or two qualifications, engine design 
seems to call for very little departure from that 
of the modern petrol engine, provided one aspect 
of fundamental importance is kept in mind, namely, 
that the gas engine must be not less than 334 per 
cent. larger in volume than the petrol (or vil) engine 
to produce the same power, by virtue of the lower 
ealorifie value of solid fuel in comparison with 
petrol. The qualifications are that there must be 
(1) higher compression, and (2) increased turbulence 
in the combustion chamber. The former is not 
difficult to obtain. A compression ratio of 8/1 
or 8}/1 is desirable, and this need not impose strain 
upon connecting-rods, crankshaft, and bearings in 
excess of that carried by a petro! engine of similar 
power in view of the fact that'a mixture of gas and 
air yields a more elastic explosion than does petrol 
and air. The design of a suitable cylinder head is 
more difficult and probably can best be ascertained 
in the laboratory. It is well worth investigation, 
as power output is much influenced thereby. 

The following information regarding actual practice 
has been obtained from observations by the author 
in connection with the operation of a 3l1-seater 
producer gas bus owned by the Highland Transport 
Company of Inverness, and running on that company’s 
regular stage services between Inverness and the 
north for a period of over a year. 

The chassis is a Gilford, type CE.176, with a five- 
speed gear-box, and an axle ratio of 63/1. The engine 











both connecting to a common pipe. One of these 
valves is the air valve which is coupled to a normal 
butterfiy-type throttle valve and provided with 
means whereby the air-gas mixture can be adjusted 
from the dashboard independently of the throttle 
position. The other valve is the blow-off valve, 
which is opened only during the initial starting period. 

To start up the generators a _ paraffin-soaked 
wick in a funnel in the mouth of the tuyere is 
lit, and, after opening the blow-off valve, the electric 
blower is switched on. A weak gas is generated 
almost at once and passes through the blow-off 
valve. In a few minutes the auxiliary air valve 
can be opened, the blow-off valve closed, and the 
engine started. Then, after idling for a few moments, 
the water feed is turned on. The whole operation 
of starting up takes not more than five minutes. 

After running some 3000 miles during the latter 
end of 1937, the bus went into regular service in 
January, 1938, and ran some 32,000 miles during 
the year. The resultant fuel economy may be 
summarised thus : 


Producer gas engine, 32,000 miles at 2-1 Ib. per 


mile with fuel costing 60s. per ton ...  ... ... 90 
Petrol engine of similar capacity, 7} miles per 
gallon, with petrol costing Is. 2}d. per gallon 253 
Diesel engine, 14 miles per gallon, with oil costing 
136 


ls. 2d. per gallon ost? “Saat? Gi bea 
Against this must be charged approximately £30 per 
annum for plant cleaning and fuelling ; the question 
as to whether increased cylinder wear occurs has 


not yet been determined. Theoretically, the gas 
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Arrangement of Producer Gas Bus 


is a “converted” A.E.C. six-cylinder petrol unit 
of 110 mm. bore by 130 mm. stroke, without sleeves, 
bored out to 115 mm. diameter, giving a volumetric 
capacity of 8-1 litres. The compression ratio is 
not more than 6/1. The producer plant is of the 
H.S.G. type, using water injection to the fire, and 
is mounted at the rear end of the chassis, entirely 
enclosed by the body. The accompanying engraving 
clearly shows the lay-out. 

The H.S.G. gas generator is of simple construc- 
tion, consisting merely of a cylindrical fuel container 
with a filling door at the top and an aperture through 
which clinker can be removed in the base. The air 
intake nozzle or tuyere is water cooled and is placed 
low down in the wall of the fire-box casing, while the 
gas outlet is arranged opposite, but at a slightly 
higher level. The relative positions of the tuyere 
and the gas outlet, and the unorthodox method of 
direct water injection, are features peculiar to the 
H.S.G. design, which limit the high-temperature 
zone of combustion. 

Instead, as in other gas producers, of supplying 
steam to the combustion space so as to obtain water 
vapour to absorb heat from the air-carbon reaction, 
the water in the H.S.G. plant is introduced in liquid 
form by way of a drip feed to the tuyere, whence 
it is carried into the generator by the air stream. 
Surplus water drains to the base, where it forms 
a reserve which is available to assist in maintaining 
the steam zone when there is a sudden demand for 
an increase in gas supply. 

The gas is conducted through piping, first to 
expansion chambers below the producer, and thence 
by a long pipe to filters alongside the chassis frame 
near the front. Quickly detachable doors in the 
ends of these various cylindrical chambers are 
provided to facilitate the periodic cleaning necessary, 
the filter elements themselves consisting of compressed. 
sisal tow. 

From the filter chambers the gas then passes to 
an electrically driven starting blower ; thence to the. 
special induction system. A hand-operated double- 
faced valve in the centre of the induction manifold 
provides means of changing over from the gas supply 
to an orthodox petrol carburettor, and in the branch 
above the blower are two rotating sleeve valves, 





coming over to the engine should be free from 
abrasive or other injurious substance, but this 
ideal condition has hardly yet been reached. It 
has been observed that while “‘ Suncole ” is in many 
ways an ideal fuel, it does send over an undesirable 
quantity of hard ash. This, apparently, the filters 
are unable to extract as its presence is revealed in 
analyses of the sump oil, and cylinder wear is in con- 
sequence higher than normal. With anthracite, 
however, provided a suitable kind is used, cylinder 
wear is certainly not greater than in the petrol or 
Diesel engine. 

The Highland company’s engine commenced 
work under a handicap, in that it embodied a 
standard cylinder block with the sleeves removed 
and bored out to 115 mm. diameter in the relatively 
soft cast iron. After 24,000 miles, cylinder wear 
had developed so far as to necessitate renewai ; 
but it is questionable whether wear would have 
been any less in the case of petrol or oil under similar 
circumstances. The problem then arose as to 
how to provide sleeves without reducing capacity. 
Eventually, it was decided to bore out still further 
to accommodate sleeves of 115mm. diameter. 
This was accordingly done, but the walls of several 
cylinders were machined through in the process. 
Notwithstanding this, however, sleeves having a 
Brinell hardness number of 550 were fitted, and the 
engine has worked satisfactorily since last September, 
in spite of this somewhat unorthodox treatment. 
During this period over 8009 miles have been run 
with marked reduction in cylinder wear. The 
pistons, too, are non-standerd; instead of the 
usual concave (A.E.C.) crown, they are of the two- 
stroke pattern which serves (1) to raise the com- 
pression ratio, and (2) to improve turbulence. Dis- 
advantages of this type are that it is heavier than 
the standard piston, and that it is not well balanced. 
A higher compression ratio and improved turbulence 
should be sought rather in cylinder head design, 
which has been referred to previously. 

Another gas-driven vehicle has been put on order 
by the Highland Transport Company, using this 
time the Gohin plant, on a well-known chassis with 
a six-cylinder engine of 4}in. bore by 6in. stroke. 
With an engine of this capacity ample power should 





be available even with the standard compression 
ratio. The author is also aware of orders having 
been placed for five or six gas plants by large 
passenger transport undertakings, while there are 
at least as many more seriously contemplating 
doing so. 

Conversion of existing vehicles does not yield 
such satisfactory results as the provision of a new 
chassis with an engine of suitable power and suitably 
geared, but the experience with the Highland 
company’s converted engine, maintaining the same 
services as the most modern six-cylinder, oil-engined 
buses in the company’s fleet, is a testimony to the 
soundness of the principle of gas propulsion. 

What is wanted now, particularly for public service 
transport, is the flat engine, which permits every 
inch of space to be used for payload and gas plant. 
The present-day petrol and oil engines have been 
developed to a high degree of excellence, and it is the 
author’s opinion that designers and manufacturers 
could develop a suitable gas engine design at com- 
paratively low cost. 








English as She is Spoke 


THE following example of English as She is Spoke 
is copied from a circular issued in Chinese and 
English by an enterprising company of Tientsin. 
It is perfectly genuine, even to the spelling :-— 


INFORMATION 


The regulation of the Electric company in the city 
of tientsin would never be taken responsibility to 
repair the prevents of consumers inside wires but 
repair the big wires only outside of the house. There- 
fore, when each of our consumers will give cause of 
some prevents of inside wires, but that will take a long 
period from repairng and with a high price of fixed 
fare. 

Now, we appriciated as this, and observed to make 
all our consumers will be conveniently. Heretofore, 
we shall divide a reparing department in our business 
section from frst October, prepairing all kinds of 
repairing matters however, inside wires or outsidé 
wires and other necessary fixed materials that all 
can be fixing but without any expenses. 

That must have a great danger if they fix it by 
themself when gave cause of some prevents upon the 
wires inside of our consumers. Afterward if there 
would be appeared prevents and another conditions, 
please inform us and we shall send our workmen 
down to fix it right way, but we can also garantee 
that will be better than the Electric shop’s service. 

And more when our workmen go down to fix it 
please take notice as the following list. 

l. The fixed employers, who was clad of our 
Company’s uniform and brought with Company’s 
bage. 

2. The fixed employers he goes to your place to 
repair all sort of prevents that all brought with our 
consumer’s repairing note. 

3. The fixed matters, except the free of charge, 
as if the needed fare and works fare which will be 
received altogather in adding monthly Electric 
account. 

4. The fixed employers, who cannot receive any 
money from you beside our collectors, in spite of 
please pay much attention for it. 

5. Our consumers cannot give any camshaw and 
other extra fee to the fixed employers. 

6. If our fixed employers will have some unproper 
charactors please note the number of bage and inform 
us. 








BRITISH STANDARDS INSTITUTION 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria Street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 


CAST IRON STRAIGHTEDGES 


No. 818—1939. The Institution has recently issued the 
second of its specifications in the series of Standards for 
Engineers’ Precision Tools, namely, B.S. No. 818 for Cast 
fron Straightedges, of bow-shaped design. As in the 
case of the British Standard for Surface Plates, recently 
issued, the primary object of this specification is to 
prescribe standards of accuracy, and very little limitation 
is imposed on design other than requirements as to the 
minimum overall depths and the widths of the working 
face for various lengths of straightedges up to 8ft. Pro- 
vision is made for two grades of accuracy, limits being 
prescribed for the permissible errors in the straightness 
of the working face, and the straightness, parallelism, and 
squareness of the side faces. A minimum percentage 
bearing area is also prescribed. These standards of 
accuracy have been prepared in close collaboration with 
the National Physical Laboratory. Appendices to the 
specification contain recommendations as to suitable 
chemical compositions of plain and alloy cast irons with 
their methods of heat treatment for the purpose of 
stabilising the straightedges, and also a detailed descrip- 
tion of the methods of testing straightedges and of deter- 
mining the proportion of bearing area. 
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Markets, Notes and News 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 
The Steel Market in U.S.A. 


The course of the American markets has a great 
influence upon sentiment in Europe, and the revival in 
the United States steel position was accepted here as 
one of the first indications of a turn for the better in the 
steel markets of the world. The rate of production in 
the United States is very uneven between the various 
steel-making districts. In Pittsburgh, at the end of 
March, outputs ranged from 78 per cenf. of capacity 
in the Birmingham district, and 76 per cent. in Detroit 
to 51 per cent. and 55 per cent. in the Pittsburgh and 
Chicago areas, the average for the whole industry being 
557 per cent. of capacity. Considerable satisfaction 
was expressed by consumers in the United States when 
a fortnight ago it was announced that the current prices 
of semi-finished and finished steel would remain unchanged 
for the second quarter. There have been no signs, how- 
ever, of any buying movement developing, but a number 
of smaller buyers have entered the market and given it 
a semblance of activity. This class of consumer is probably 
acting under the stimulus of being able to buy on quantity 
differentials on hot and cold-rolled sheets and _ bars. 
A number of important orders have been placed recently, 
including 35,000 tons of armour plate for the United States 
Navy. These contracts were valued at 24 million dollars 
and were placed with the Bethlehem Steel Corporation, 
the Carnegie-IIlinois Steel Corporation, and the Midvale 
Company. Orders have also been given out by the railways 
totalling together between 20,000 and 30,000 tons of 
rails. The rail mills are now fully booked for the first 
helf of the year. It is expected, also, that during the 
current month orders will be placed for freight cars 
requiring 150,000 to 200,000 tons of steel. The American 
scrap market remains firm, and although considerable 
interest is expressed in the activities of the two English 
representatives of the International Scrap Convention 
who are now in America, no official announcements have 
been made. The Americans apparently intend to make 
a market for the British buyers at 16 dollars f.a.s. It 
was reported that 25,000 tons of scrap had been bought 
by two consumers at 16 dollars. What is known as 
‘railroad selected ” scrap is fetching 17 dollars. Little 
is heard in America of the complaints by European steel- 
makers of competition by American firms in overseas 
markets. It is known, however, that several of the 
American works are anxious to increase their export. trade, 
and merchants are investigating the possibilities in this 
direction. On April 23rd a countervailing duty of 
25 per cent. will be imposed on all dutiable articles 
imported from Germany, directly or indirectly, and at the 
same time the trade agreement between the United States 
and Czechoslovakia, signed in March, 1938, will be 
terminated. 


The Pig Iron Market 


Irregular conditions continue to rule in the pig 
iron market. Whilst there is a good demand for low- 
phosphoric foundry iron and the steel makers are taking 
increasing quantities of hematite and basic pig iron, the 
eall for ordinary qualities of foundry iron fails to develop 
any strength. The majority of those engaged in the 
foundry industry, particularly the light castings makers, 
complain of the poor demand for their products, and in 
many cases the works are operating only three or four days 
each week. On the North-East Coast business in Cleveland 
foundry iron is restricted and there is only an intermittent 
output. Shipments of about a thousand tons of Cleveland 
iron to Seotland have raised hopes that the trade with the 
Scottish founders may be resumed after having been 
suspended for some weeks. Whether these anticipations 
will be realised, however, seems doubtful, since activity 
is at a low ebb amongst Scottish consumers. The demand 
for Cleveland iron, such as it is, rests almost entirely upon 
the requirements of local consumers. Export business in 
this description is practically negligible at £5 f.o.b. In 
the Midland district also business in high-phosphoric 
foundry iron is disappointing, but there is a good demand 
for low-phosphoric iron from the heavy engineering firms 
and the motor and machine tool industries. There is no 
doubt, however, that a considerable proportion of the 
demand is from firms engaged upon rearmament work. 
There is still a strong disposition amongst consumers to 
limit their purchases of ordinary iron to small tonnages, 
and in some cases they are reported to have fairly large 
stocks to liquidate. The producers of high-phosphoric 
iron now pin their hopes to a revival in the building trade, 
of which there have been few signs to date. The increased 
production of steel and the scarcity of scrap have resulted 
in the steel works taking good quantities of basic iron and 
on the North-East Coast three or four furnaces have been 
put into commission on this quality. The whole of the 
output is required for the use of associated works, how- 
ever, and none is being offered on the open market. 
Business in hematite iron has improved considerably of 
late, although the producers are still carrying large stocks. 
It is anticipated that the demand for this description will 
be strengthened during the second quarter. Lately con- 
sumers have shown greater disposition to buy forward, 
although so far this has not been a noticeable feature of the 
market. 


The North-East Coast and Yorkshire 


The announcement of the Government’s scheme 
to help shipbuilding has improved the prospects of the 
steel industry on this coast, which for the next six months 
were already regarded as being very favourable. The 
industry, although not operating at capacity, is busily 
employed in nearly all departments. The lack of orders 


for merchant ships has been felt for several months, 
particularly by the heavy plate mills, but it is believed 
that a number of contracts are ready to be given out as a 
result of the subsidy scheme. It is now practically certain 
that production on this coast for March will considerably 
exceed the figures for the first two months of the year. 





A large volume of orders for structural steel continues to 
reach the works and although for the most part these 
arise from the Government rearmament programme, there 
is no doubt commercial business is gradually expanding. 
The order for the Tees Side Bridge and Engineering Works 
Ltd. for thirty-nine aeroplane sheds is one of the largest 
contracts placed for a long time, and it is anticipated that 
other big orders will shortly be given out. A large amount 
of plant which has been idle for some time is being put 
into service to cope with the growing demand. Business in 
billets and sheet bars is steadily expanding and some firms 
now require three to four weeks for delivery, and it seems 
likely that these periods may be further extended. There 
is still an inclination on the part of the re-rollers to limit 
their orders to near delivery dates, but in view of the way 
in which the situation is developing it is probable that 
this policy will not be adhered to in the second quarter. 
The pressure upon the sheet mills is unrelaxed and some 
of the works are being asked to accelerate deliveries of 
material required for A.R.P. purposes. In the Sheffield 
market active conditions prevail. There is a vigorous 
demand for basic billets and recently some important con- 
tracts have been placed. In the acid billet department, 
although there is a steady demand, there is not the same 
eagerness as for the mild steel quality. In other sections 
of the steel industry also a strong recovery is being expe- 
rienced from the quiet times of the earlier months of the 
year. Business in stainless steel has noticeably broadened 
and considerable tonnages are now passing into con- 
sumption. The strip mills also are working almost at 
capacity whilst there is a satisfactory demand for bright 
steel bars and special steels. 


Current Business 


Newton, Chambers and Co., Ltd., are relighting 
a blast-furnace at their Thorncliffe Ironworks, Chapel- 
town, near Sheffield. This unit, which has an annual 
output of 50,000 tons, has been out of commission since 
last September. A new factory for sheet metal work 
is being built by John Marston, Ltd., Wolverhampton. 
The order for aerodrome sheds recently placed by the 
Air Ministry with the Tees Side Bridge and Engineering 
Works, Ltd., will require about 22,000 tons of steel, 
most of which will be supplied by Dorman, Long and Co., 
Ltd., the parent company. ‘The work will take about a 
year to complete, and part of it may be sub-let to other 
firms in the Middlesbrough district. An order for a 
collier of 4000 tons deadweight has been taken by S. P. 
Austin and Sons, Ltd., Sunderland. Wallwork Gears, 
Ltd., has acquired the engineering and gear-cutting 
department of Henry Wallwork and Co. (1920), Ltd., 
Manchester, and to cope with the increasing demand new 
plant and additional working capital are being provided. 
Orders have been placed by B. J. Sutherland and Co., 
Ltd., Newcastle-on-Tyne, with Joseph L. Thompson 
and Sons, Ltd., Sunderland, for two steamers of 9000 tons 
each d.w. The North-Eastern Marine Engineering Com- 
pany (1938), Ltd., will supply the engines. The work 
of dismantling the long-wave wireless transmitting station 
at Carnarvon, one of the largest in the world, is in progress 
by Thos. W. Ward, Ltd. An order for a cable-laying 
ship has been received by Swan, Hunter and Wigham 
Richardson, Ltd., from the Postmaster-General. The 
Department of Overseas Trade announces that the 
following contracts are open for tender :—South African 
Railways and Harbours Administration: Supply and 
delivery of quantities of structural steelwork, including 
columns, principals, girders, sheeting, steel windows, 
roller doors, &c., in connection with the extension of a 
sawmill at Bloemfontein (Johannesburg, May 8th) ; 
flat steel (Symbol No. 7) in various sizes, flat steel (Symbol 
No. 8) in various sizes (Johannesburg, April 13th). India, 
North-Western Railway, Lahore: Twenty superheated 
locomotive boilers for “‘S P/s ” (4-4-0) class, and eight 
boilers for “‘S G/e” (0-6-0) class (Lahore, April 18th). 
Southern Rhodesia, Salisbury Municipality; Supply, 
delivery, and erection of one 50/60,000 lb. per hour boiler 
and associated auxiliary equipment, including economiser, 
air heater, steam range, &c. (Salisbury, April 26th). 
New Zealand, Posts and Telegraphs Department: 3 
tons of soft solder for general purposes and 5 tons for 
lead cable wiped joints (Wellington, May 4th). Argentine 
State Railways Administration: Supply and delivery 
of thirty complete sets of steel points and crossings 
(fifteen right hand and fifteen left hand) for Argentine 
rail 25 kilos. tangent 0-10, track of 1m. gauge (Buenos 
Aires, April 18th). 


Copper and Tin 


Conditions in the electrolytic copper market 
have remained steady in spite of the disturbed international 
outlook. It is possible that the market is becoming less 
nervous, or it may be getting more used to the state of 
crisis in which we seem to be living. At any rate, excepting 
for a recession in the volume of business whilst the market 
was awaiting the announcement of the Government’s 
policy, it does not seem to have been greatly affected. 
There has been a steady flow of specifications against 
existing contracts, and although the amount of new 
business has been restricted, it has not been in much lesser 
volume than for several weeks past. Last week there 
were & number of cancellations of orders for material for 
Germany, Czecho-Slovakia and some of the other Eastern 
European countries. This action was taken by the sellers 
as a result of the uncertain outlook and the difficulty of 
obtaining payment. The position of the copper producers 
is probably more satisfactory now than for some time. 
They are well sold and are not pressing metal on the 
market. It is doubtful, however, if the consuming indus- 
tries are well covered, and this is another reason for the 
somewhat stiffer attitude which the producers have 
adopted, as they believe that users will have to come into 
the market for fresh supplies at no distant date. Interest 





is already being taken in the copper statistics for March, 





Export quotations are 


which will appear about the middle of this month. It is 
generally thought that although March was a period of poor 
trading the figures will show no important increase in the 
stocks, and that there is a possibility that there may be a 
slight decline. In the London standard market business 
has been distinctly quiet. Speculators have held aloof, 
although now and again there has been a little buying. 
Standard warrants are not very plentiful and the contango 
rate still shows a tendency to decrease.... The tin 
market remains dull. American buying, which the market 
had expected would strengthen, has not been impressive, 
but the statistics for March show that deliveries to that 
country were on a larger scale. According to the figures 
issued by Mr. W. H. Gartsen, the total visible supply 
showed an increase of 825 tons, from 24,489 tons at the 
end of February to 25,314 tons on March 31st. The 
carry-over in the Straits Settlements, however, dropped 
by 1867 tons from 7547 tons to 5680 tons, whilst there was 
a rise in the carry-over at the Arnhem Smelter of 211 tons 
to 1735 tons. Supplies in March totalled 8935 tons, com- 
pared with 9084 tons in February. The deliveries improved 
by 1591 tons to 8110 tons, this figure including deliveries 
in the United States of 4755 tons, in the United Kingdom 
of 925 tons, and on the Continent, excepting Holland, of 
950 tons. 


Lead and Spelter 


There has been some decline in the volume of 
business in the lead market, which is attributed to the 
disturbed international situation. On the other hand, the 
bad weather has certainly checked the seasonal expansion 
in building operations, and this would account to a certain 
extent for the lessened demand for lead products. The posi- 
tion in the market is not unsound and it is expected that 
statistically it will gradually improve. There were expecta- 
tions that when the fighting in Spain ceased there would 
be a resumption of shipments of lead from that country 
but it is now thought that several months will elapse 
before these are resumed upon any scale. The stocks of 
lead in this country increased during March by about 400 
tons to 13,536 tons. According to figures published by 
the American Bureau of Metal Statistics. the world’s pro- 
duction in January was 161,752 tons, compared with 
154,225 tons in December, 1938. A feature of the statistics 
is the increased production in the United States from 
30,988 tons in December to 38,299 tons in January. In 
this country the demand for the metal is on a good scale 
and the arrivals are well taken up. Continued poor 
buying by the Continent, however, causes a certain amount 
of pressure on the London market. ... . A slightly easier 
tone has developed in the spelter market and the volume 
of business has declined over the week. It is realised that 
a good proportion of the current demand for spelter 
arises from the requirements of the galvanisers, who are 
busy upon A.R.P. orders. It is expected that shortly 
fresh contracts will be placed by the Government, and 
that as a result the demand for spelter from the galvanising 
industry will continue to support the market. Speculation 
has been almost entirely absent, as there has been no 
important price movement for some time, and there has 
been little in the position to attract operators. Con- 
sumption is on a moderately satisfactory scale and the 
brass trades continue to provide a fair outlet. Shipments 
of spelter are being made from the Continent to this 
country in satisfaction of April contracts, and these 
arrivals are keeping the prompt price down. American 
figures give the world’s production of spelter in January 
as 154,729 tons, compared with 152,805 tons in December, 
the total world production in 1938 being 1,710,634 tons. 


Non-ferrous Metals Average Prices 


Values in the principal non-ferrous metals 
showed a slight improvement during March. This is 
disclosed by the official averages for the month issued 
by the London Metal Exchange. The average price for 
standard cash copper rose by 15s. compared with 
February ; for three. months’ metal the average was 
14s. 3d. higher, whilst for settlement the gain was 14s. 8d. 
The average for electrolytic copper in March was I4s. 6d., 
and for wire bars 14s. 2d. above the February figure, 
the quotation for best selected copper being lls. 11d. 
higher. In the tin market the average quotation for cash 
tin and three months’ tin advanced respectively by 
£1 9s. 6d. and £1 8s. 2d. over that for February, the settle- 
ment price being £1 9s. 5d. higher. In the lead market 
the average quotation for settlement and also for ship- 
ment in the current month both rose by 7s. 7d. For 
shipment in the third following month the average price 
was 8s. 10d. better, the average mean quotation being 
8s. 2d. higher in March than in February. The average 
quotation for spelter for the current month’s shipment 
rose in March by 4s. ld., and the average for settlement 
by the same amount above the February figure. For 
shipment in the third following month the average price 
increased by 3s. 7d. and the average mean quotation 
by 3s. 10d. compared with February. The following are 
the official average quotations for March :— 


STaNDARD CopPeR ... Cash (mean) ... .. £42 19 64S 
3 Months(mean) ... £43 5 O$% 
Settlement £42 19 4,4, 
ELEcTROLYTIC CoPPER (mean) ee £48 11 34g 
Exectrotytic Copper Wire Bars £49 0 24 
B.S. CoprpER (mean)... ... 2.0 22. os £48 4 5 
Sranparp TIN... Cash (mean) ... ... £215 10 2h 
3 Months (mean) ... £214 12 8h¢ 
Settlement --- £215 10 24 

For shipment the current month 
ee es eee eee ee £14 13 2 

Leap) For shipment the third following 
MOUNT COO occ sec aco wae. ae £1417 2 
| Moam 216° Y. %é. £14 15 24h 
( Settlement: 0 Gt. 08. SG. kk at SD 48 

( For shipment the current month 
| (mean) ee made ee” dos £13 14 635 

Sretter J) For shipment the third following 
month (mean) 2 Lidde Dace S SRS MO B85 
Mean Bee £13 16 1034 
Settlement £13 14 534 
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Current Prices for Metals and Fuels 


Makers’ official home trade price, per ton, delivered buyers’ stations. 
+ Export prices are for Empire Markets ; 


from Associated British Steelmakers. 




















* Joists, Sections, Bars and Plates are subject to a rebate of 15s. to home users purchasing only 
for other Markets British quotations conform to Cartel prices. 


PIG IRON. STEEL (continued). NON-FERROUS METALS. 
Home. Export. *Home. tExport. Official Pri : 
Foundry home prices, pt for Scotland, less rebate of 5/- | Girascow anp Districr— £ s. d. £ s. d.| Copesn ( Wit. ApeRaR. 
(D/d Teesside Area.) —— «- 10.8 06.. 10 0 0 Mie eek i ror rer 
N.E. Coast— £38. d. £8. d. ees... - 11 8 0.. ll 0 0 - em 
Hematite Mixed Nos. ... 6 0 0... ... ie Joists - 10 8 0.. 10 0 0 Three Monthe ... 42 11 3to £42 12 6 
SAY ae és eo 5 15 0 3 See meroras | e+ Ed lege 10 5 0 Electrolytic Way 6 £47 15 Oto £48 15 0 
Cacchk Rounds, 3in. and up -.. a2 SOS. ll 0 0 Best Selected Ingots, aya Bir- 
No. aii: Re oN Pa ee » under Sin, ... 11 15 Of... 11 0 0 oleid Sega eae 
+. 3G.MB.. 419 0 5 0 0 Flats, Sin. and under ... 11 15 Of}... 11 0 0 Sheets, Hot Rolled sae . 
moe éeusa es ee me Plates, in. (basis) 1010 6... 10 2 6 dese: . 
Basic xf 412 6 aes » in. ... 10 6.. 10 7 6 Home. Export. 
< EAR — eh. ll O 6.. 10 12 6 Tubes, Solid Drawn (basis) ... 123d. 123d. 

pageant sek: pls sak es ll 5 6. 10 17 6 i 

Stafis— (Delivered to Black Country Station.) Un Ph a sac oe. ee —.. 
North Staffs. Foundry... 5 1 0... ... oes hi pices ft. (8-G.)... 11 12 6 dane elo 

» » Forge .. 418 Otof5 0 0 a Roller Pinte; Oe..: 08 0-0. 11 12 6 Ingete, 70/80, dja Birmingham m2 8 
Baie 412 6... — Home. Export. 
Sourn Wates AREa— £ s. d. £ ad. - 

Northampton— Angles 10 8 0.. 10 0 0 Tubes, Solid Drawn, 2/1 Allov 11}d. 11}d. 
Foundry No. 3 Te oe SeeeeeS —_ Tees... Se te es ll 0 0 »  Brazed 134d. 134d. 
Forge - 415 6to £417 6 tt Joists... 10 8 0. 10 0 0] Tx— 

Derbyshire— Channels... ... ... 10 13 0... 10 6 0 Cash... . -. £214 15 Oto £215 0 0 
No. 3 Foundry ice: “eens: ER neat ress ot Rounds, 3in. and up SRS ON. ll 0 0 Three Months . £213 0 Oto £213 5 0 
eee a Sa ee: 2 ” under 3in. - XE a Ot... ll 0 0 

Bisa Flats, Sin. and under ... 11 15 Of... 11 0 o| SPeurzen— 
Hematite, f.o.t. furnaces 6 0 6 ... sie Plates, fin. (basis) 36:43. 6 4. 10 2 6 Cash:.. . £18: -t tte .4138 3.8 
No. 1. Foundry, ditto... 5 8 0... -- » tein. ... 1018 0... 10 7 6 Three Months £13 7 6to £13 8 9 
No. 3 Foundry, ditto ... 5 5 6 — ” tin. 4:38... 10 12 6 Sit 
Basic, d/d 33 ° Sa. 3 ae ” y NC meme ue. | ee wee 10 17 6 
N.W. Coast— 6 0 64d/d Glasgow fein. to and incl. CR sie Si 0 £13 18 9to £14 0 0 
\ Mtemanttie Saat Wes 6 6 0 .. Sheffield 6 Ib. per sq. ft. (8-G.)... 11 12 6 11 12 6 Three Months ... £14 5 Oto £14 6 3 
612 0 ,, Birmingham IRELAND—¥.0.Q.— BELFAST Rest oF IRELAND: | Aluminium Ingots (British) ... £94 (net) 
- £06 ¢. £s. d. 
MANUFACTURED IRON. ~— ee * pple 
Tees... 22°33. 0. 1115 6 
Home. Export. “ FUELS. 
Lancs. AND YORES.— £ s. d. £ 8s. d. Salto rade sae meth eltbe 
Cemntle.-. ce os. BORE Ss 11 0 6 SCOTLAND 
Ceown Bars ... ... ... 12. 6 0.. _ % 
Best Bars ais tas er eee @ — - 
» ‘under Sin. 12 0 0}.. 12 2 6] (f.0.b. Grangemouth)— Export. 
——— Plates, jin. (basis) ... 1015 6... 10 18 ©] Navigation Unecreened 18/- to 18/6 
nee. set Dood yi _ Soe a ll 0 6.. 11 3 0| Hamilton Ell 18/6 
Marked Bars (Staffs) 15 15 0.. os by din. $6: 8.6 ll 8 0 Splints 18/6 to 19/6 
No. 3 Quality 10 17 6 .. = ene ee 11 12 6.. 1210 0| , 
No. 4 Quality... a1 7 6. Sas Un. Sin. 40. Ma bed te ll 12 6 ck wat 1 
maa nga t Rounds and Flats tested quality ; untested, 30. less. me aust 
Crown Bars 12 5 0 12 5 0 FiresHIRE— 
OTHER STEEL MATERIALS 
Best... 1215 0 1215 0 Semen Export, f.0.b (f.0.b. Methil or Burntisland)— 
N.E. Coast— Sheets... £ s. d. £8. d. — penny y Neg sais 
Crown Bars 12 6 0... 12 5 0 11.G. and 12-G.,d/d 1315 0 11-G.to14G. 11 5 0 ee 
Best Bars... -- 1215 0... 1215 0 13-G.,d/d... ... ...14 2 6 15-G.to016-G. 1115 0} Loruians— 
Double Best Bars .. 7 me OS 13 5 0 14-G. to 20 G., d/d ...1410 0 17-G.to18-G. 12 0 0 (f.0.b. Leith)}—Hartley Prime... 17/6 
NorTHERN IRELAND AND Free StaTe— 21-G. to 24-G., d/d 14 15 0 19-G.to 20-G. 12 5 0 Secondary Steam ... tee 16/9 
Crown Bars, f.0.q.... > (Ee: ake a 25-G. and 26-G.,d/d 1510 0 21-G.to 22-G. 1217 6 
-- South Africa, Rhodesia, Nyasaland, £14; Canada, £14 12s. 6d., ENGLAND 
STEEL. f.o.b. basis. Irish Free State, £14 15s., f.0.q., 4-ton lots. Sourn Yorxsume, Dowoaster— 
*Home ein The above home trade sheet prices are for 4-ton lots and over; Steam Hards... e 19/- to 20/— 
LONDON AND THE SouTH— £ s. d. 8. d. 2-ton to 4-ton lots, 7s. 6d. per ton extra; and under 2-ton Washed Smalls 16/- to 17/- 
Angles - 1010 6.. : 00 lots to 10-cwt., £2 per ton extra. 
ee “33 19.32 11 © 0] Galvanised Corrugated Sheets, basis 24-G.— NORTHUMBERLAND, NEWO4STLE— an 
Joists 1010 6 .. 10 0 0 ick oe ce Blyth ast : os 8/ a 
Channels... 1015 6 .. 10 5 0 4-ton lote and up ... 115 0 ” ss ah a 15/8 
Rounds, Sin. nn - 1110 6.. ll 0 0 2-ton to 4-ton lots 1712 6 Uns ap 17/- to 18/- 
o . ae AY 8 -- 1 @ 6 Under2tons... See a ee 
Fiat seaalign Site oh Be ORs: 11 0 | geport : India, £15 15s. cif; Irish Free State, £17 5s,, | DURHAM— 
Plates, jin. (basis) 10 15 6.. 10 2 6 f.0.q.; General, £15 15s., f.0.b., 24-G. basis. Best Gas... ... 18/9 
ES lee 3 <5. 6: $-3 10: °F: Ol tice wea — Foundry Coke 27/- to 28/- 
. hte eh 10 12 6/ 20 by 14 basis, f.0.b., Bristol Channel Ports, 20s. 3d. 
es fein. -. sok wee Biss 10 17 6 Tin-plate Bare, 4/4 Welsh Works, £7 5s. CarpivrF— SOUTH WALES 
Un. jin. to and ‘incl. BriteTs—100-ton lots and over, 35 to 100 tons, 5s. extra; less| Steam Coals: 
$ lb. per sq. ft. (8-G.)... 11 12 6 11 12 6 than 35 tons, 10s. extra. ape ae? Best Admiralty sc pe 23/6 
Boiler Pilates, jin.... REARS <0 1112 6 Soft (up to 0-25% C.), untested 176 Best Seconds oe 23/- to 23/6 
Noatu-East Coast— £ s. d. £s.d is ait tested ... 712 6 Best Dry Large ~* 23/6 
Angles i 38:4 10 0 0 Basic (0-33% to 0-41% C.) 717 6 Ordinaries... % a : 
Tees... 18 0. 11 0 0 » Medium (0-42 to 0-60% C.) 810 0 Bunker Smalls pede hi 
Joists 10 8 0.. 10 0 0 » Hard (0-61%to 0-85% C.) 900 Cargo Smalls ... pot 
Channels... ... . 1013 0.. 10 5 0 a » (0-88% to 0-99% C.) 910 0 il ag a ate 
Rounds, gin. and up 4-8 z. 11 0 0 » xg-—« (over 099% C.) 10 0 0 Foundry Coke pe / 
» under 3in. 11 15 Ot. 11 0 0 Rails, Heavy, 500-ton lots, f.0.t. 910 0 Furnace Coke Pel 
Plates, jin. (basis) 10 10 6.. 10 2 6 a caste f.0.t... ae 310 0 Patent Fuel ... /' 
in vas we 1015 6... 10 7 6 es __._... | SwansEa— 
es din. ... ll O 6.. 10 12 6 Anthracite Coals : 
SM eee 11 & 6.. 1017 6 FERRO ALLOYS. teins «ks 36/- to 38/- 
Un. fin. to and inel. ee 4/94 per lb. (nominal) Machine-made Cobbles... 41/- to 45/6 
6 lb. per sq. ft. (8-G.)... 11 12 6 11 12 6) Ferro-Tungsten ... .. 4/8 per Ib. (nominal) aD ase ae 40/- to 45/- 
Boiler Plates, fin.... nL 8:6. 1112 6 Per Ton. Per Unit. Beans 33/— to 38/6 
Mripianps, AND LEEDs aND DisTRIcT— Ferro-Chrome, 4 p.c. to 6 p.c. carbon... £23 10 0 7/6 Peas wedi t-das 26/- to 30/- 
£s.d £ s. d. ” 6 p.c. to 8 p.c. £23 5 0 7/6 Rubbly Culm... 15/- to 16/- 
Angles 10 8 0.. 10 0 0 ” 8 p.c. to 10 p.e. ... £23 5 0 7/6 Seeees iia 
Tees... 8 61s ll 0 0 + Max. 2 p.c. carbon £36 0 0 = 11/- Large Ordinary 22/6 to 24/6 
Joists wt: 6 .. 10 0 0 ” » 1 p.c. carbon £38 56 0 Il/- 
Chensiale:. Betas 1013 0.. 10 6 O pa » 0-5 p.c. carbon £41 0 0 = 123/- Bae he SPR cae ee ene ee ee ee 
Rounds, ain. and up oR Mee eee’ 11 0 0 *” » carbon-free 10d. per Ib 
» under 3in. 11 16 Ot... 1l 0 0| Metallic Chromiun . 2/5 per Ib. FUEL OIL. 
Flats, 5in. and under ... 11 15 Of... 1l 0 0] Ferro Manganese oon), DR £16 15 0 home Inland consumption contracts in bulk. 
Plates, #in. (basis) 10 13. 0 ... 10 2 6 » Bilicon, 45 p.c. to 50 p.c. ... £1210 Oscale 5/-p.u : . +e 
a lei 1018 0.. 10 7 6 ss cee | er £17 0 Oseale 6/-p.u Exclusive of Government tax of ld. per gallon: an + per 
* din. i 3°68: = 1012 6| ,, ‘Vanadium ... 14/— per Ib. gallon on oil far road vehicles. 
a fin. ... iE ee ee Se 10 17 6 » Molybdenum : 4/10 per lb. 5/- forward Ex 0 iuitdtiehinn, Per Gallon. 
Un. fin. to and ‘eal » Titanium (esrbou-trec) 9d. per Ib. Oil (0-950 gravity) aad 
6 Ib. per sq. ft.(8-G.}... LL 12 6 .. 11 12 6|-Nickel (per ton) ays £185 to £190 per ton Furnace gravity . 
Boiler Plates, jin.... iv Me 11 12 6|Cobalt ... ... 8/6 to 8/9 per Ib. Diesel Oil Hee 4}d. 
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French Engineering Notes 


(From our own Correspondent in Paris) 


National Motor Fuels 


As it becomes increasingly urgent to provide the 
country with supplies of suitable home-produced fuels, 
more interest is being taken in the efforts made to give a 
definite form to plans for meeting national requirements 
in times of emergency. There is nothing really definite at 
present, although research and experimental work in the 
practical utilisation of the varied sources of national 
supply show that these sources, taken altogether, are 
abundant, but they have little material value when it is 
economically impossible to build engines to run on a fuel 
that can only be produced in limited quantities at a neces- 
sarily high cost. The only solution lies in grouping those 
fuels in a manner to allow of their being used in petrol 
engines and in perfecting means of employing charcoal for 
the production of what is called “forest gas.” If the 
Government has fixed the beginning of next year as the 
date when all public transport companies and owners of 
ten or more vehicles employed on public works must 
equip 10 per cent. of their lorries and omnibuses with 
producer gas plants, it is with the idea of accelerating 
progress by imposing some compulsion that does not place 
too heavy a burden on users. It offers encouragement to 
makers of portable suction gas plants to perfect them 
with the certainty of finding a market for many thousands 
of equipments. All over the country tests are being 
carried out by omnibus companies with suction gas and 
even with producers using hard woods. A good deal is 
made of successes, which can usually be expected under 
favourable conditions, but there is an element of uncer- 
tainty that must be removed if any measure of general 
success with the use of suction gas for public transport is 
to be assured. Producer gas is handicapped by the 
standard of reliability and convenience set by petrol. 
Still, with encouragement offered in the way of taxation 
relief the number of private suction gas lorries is increasing 
under conditions of work that do not impose heavy variable 
loads on the engine. So much is being done in the prac- 
tical trying out of different fuels that there should be no 
difficulty now in fixing the limitations of each. 


Producer Gas and Alcohol 


Recently, the Committee on National Fuels 
issued a report that was peculiarly restrained in character. 
Its conclusions were based on factors of cost interesting 
the user, whereas the necessities of national defence give 
secondary importance to the question of cost, and the 
official view seems to be that the problem of cost to the 
user will work out its own solution. The special problems 
of charcoal suction gag for modified petrol engines were 
dealt with in the report, which declared that its application 
appeared to be limited to forestry regions, while the use 
of composite fuels, which are favoured on account of their 
handiness, compactness, and facility for distribution, 
received little commendation from the Committee, 
because they imply the use of coal and therefore an 
imported product. The report gives preference to ethyl 
alcohol, which is national and can be produced in increasing 
quantities, although it has to be supplied, for the present 
at any rate, at below cost. A conference on the same sub- 
ject was given last week before the Société des Ingénieurs 
Civils by Monsieur Bacqueyrisse, general director of the 
8.T.C.R.P., who has a particularly wide experience of 
tests carried out with every kind of fuel on the Paris 
omnibuses. He said that the increasing depths from which 
petroleum had to be drawn implied a steady exhaustion 
of present supplies and an inevitable future rise in petrol 
prices. France, he said, is poor in mineral oils and the 
best must be made of such limited resources as she 
possesses, such as shale oil and the hydrogenation of coal, 
but the only resources that can be utilised on a large scale 
are ‘‘ forest gas” and ethyl alcohol, which between them 
may be capable of supplying all the energy needed for 
motor transport. Monsieur Bacqueyrisse believes that 
charcoal composite fuels should be used, and he affirms 
that the Government will have to prolong the date when 
the specified percentage of suction gas equipments is to 
be imposed on omnibuses and lorries employed in the 
public service. The bringing of alcohol once again to the 
forefront is coincident with a revival of the old plan to 
initiate a policy of vast production from cheap produce, 
such as maize at home and still cheaper products in the 
Colonies. The Paris omnibuses use mixtures of alcohol, 
and Monsieur Becqueyrisse declares that the alcohol 
engine is now quite adapted to all the requirements of 
motor traction. His theme is that an ample and cheaper 
supply of alcohol will bring the cost down to a level where 
it will join the future rising cost of petrol. There are con- 
siderable administrative and fiscal difficulties to be over- 
come before that can be done. 


Severe Strike Sentences 


Last year there was a particularly violent “ stay- 
in ”’ strike at the Renault factories at Billancourt, when the 
police and the mobile guards had to fight their way into 
the works to clear them of strikers, who were expelled 
after doing considerable damage. They had occupied the 
factory for more than a week. The consequence was that 
many strikers were arrested for assaulting the police, 
and the Renault Company brought an action against 
individual strikers and the extremist Paris Union of Metal- 
lurgical Workers for heavy damages. Judgment was given 
last week, when strikers received sentences of fine and 
imprisonment, the latter being held in suspense as is 
usually the case with first offenders, and the Union of 
Metallurgical Workers and its secretary were jointly con- 
demned to pay a large sum on account of damages to be 
fixed by experts. The company claimed six million 
francs. The significance of these sentences is that unions 
and individuals unconnected with works who foment 
illegal strikes are responsible for the consequences, and 
also that the convictions do not appear to have awakened 
extremist reaction. The sentences wind up a phase of 
labour agitation which is now past history. 





British Patent Specifications 

When an invention is communicated abroad the name and 
address of the communicator are pri: tn italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of S: Pensions be obtained at the Patent Office, 
Sale ¢ Branch, 95, 8 cuthamapens Deiilingn, Chancery Lane, wee. 
le. " 


The date first given is the date of application ; the second date, 
at the end of the abridgment, is date of the acceptance of the 
complete Specification, 





INTERNAL COMBUSTION ENGINES 


501,257. August 15th, 1938.—Cootine InreRNaL ComBUSTION 
Enoines, Daimler-Benz Aktiengesellschaft, Stuttgart- 
Untertiirkheim, Germany. 

This invention is particularly concerned with the cooling of 
aircraft engines. The accompanying drawing is a side elevation 
showing a cooling installation for an engine with aligned 
cylindersand A is the engine, B the heat exchanger, and the 
pipes C and D are the outflow and return for the inner cooling 
circulation from the engine jacket to the heat exchanger. E is a 
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pump which returns the cooling liquid to the cooling jacket of 
the engine. Superheated water may used for the inner 
circulation. Inthe drawing the liquid of the inner cooling 
circulation is conducted through the tubes of the heat exchanger, 
which are swept over externally by the liquid of the outer cooling 
circulation. The outer cooling circuit is constituted by the 
jacket space of the heat exchanger, the duct F, the radiator, and 
the return duct G. Preferably a pump H which effects the 
circulation of the cooling liquid in the outer cooling circuit is 
provided in the return duct.—February 23rd, 1939. 


SWITCHGEAR 
500,707. August 24th, 1938.—Liqump-BREAK ELECTRIC 
Switcnes, The British Thomson-Houston Company, 


Ltd., of Crown House, Aldwych, W.C.2. 

The operation of the switch in accordance with this 
invention is as follows :—The are produced upon the separation 
of the contacts A and B causes a pressure in the extinguishing 
chamber which acts on the pistons C.and+D. Under 
the influence of this pressure the pistons move according 
to the magnitude of the flow resistances existing’ for the 
individual flows. The s of the piston D is dependent upon 
the magnitude of the flow resistance at the point E, where 
the guiding part F with the openings G regulate the flow resist- 
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ance. The speed of the piston C is controlled by the particular 
cross section of the opening at the points H, J in dependence 
upon the pressure. The flow of extinguishing liquid effected 
by the piston C flows in the fixed switch contact and counter 
to the switching out direction of the movable switch contact. 
The flow through the movable switch contact, on the other 
hand, takes place in the reverse direction—that is, into the 
movable switch contact and in the switching out direction 
of this contact. During — ce of the pistons the 
extinguishing liquid which is found in space partly occupied 
by the springs and L is exhausted through the channels N 
and O into the space above the cover plate P.—February 14th, 
1939. 


TRANSFORMERS AND CONVERTERS 


500,775. May 12th, 1938.—Execrric TransFrorMERs, The 
British Thomson-Houston Company, Ltd., of Crown House, 
Aldwych, London, W.C.2. 

This invention is based on the conception that the surge 
voltage is distributed capacitatively on the winding layers 
in an especially favourable manner, which can be calculated in 
advance, if in the layer directly affected by the shock a potential 
which is as uniform as possible is maintained. Fig. 1 diagram. 
matically illustrates the general arrangement of the windings. 
A is the earthed core, B the low-volt winding, and C the high- 
volt winding constructed in layers. The innermost layer D 
is connec to the neutral point and the external layer E 
to the high voltage. The external layer E is com of a 
strip conductor wound with its major axis el to the 
axis of the transformer core and has a foil F placed underneath 
it. Fig. 2 shows a preferred form of construction of the two 
outer Tayees. The conductors of the outermost layer E* are 
made very wide in the axial direction—for example, up to 





about 100mm. The conductors have a spirally shaped foil F* 
placed underneath them, which covers the gaps between 
the conductors. Then towards the inside follows the next 
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Fig | 


Fig 2 


layer D* of the high-voltage winding, which contains more 
turns than the covering layer. Also, their conductors have 
an approximately square cross section.—February 15th, 1939. 


AERONAUTICS 


501,281. August 23rd, 1937.—Wunas ror Arrcrart, The Super- 
marine Aviation Works (Vickers), Ltd., and Harold Cecil 
Smith, both of the company’s works, Woolston, South- 
ampton, Hampshire. 

This invention relates to the construction of aircraft wings 
of the type comprising a single spar having upper and lower 
booms connected by a web and a hollow stressed skin leading 
edge attached to the top and bottom of the spar. In such a 
wing it has been proposed to make the leading edge constitute a 
tank, but in this prior proposal the rear wall of the tank was 
formed by the web of the spar. In the arrangement described 
the wing comprises a single spar with upper and lower booms 
AB connected by a web C and a hollow stressed skin leading 
edge D attached by bolts to rearwardly bent extensions on the 
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web C at the top and bottom of the spar. With this arrange- 
ment the spar takes bending loads while the leading edge and 
web together form a torsion-resisting box so that the trailing 
portion E of the wing can be constructed as a fairing to complete 
the wing contour without having to take any part in resisting 
the torsional or bending loads. In order to form a tank 
in the stressed skin leading edge a rounded wall F is provided 
in advance of the web of the spar. The liquid is thereby isolated 
into a permanently liquid-tight tank, which is not affected by 
the detachability of the leading edge nor subjected to the local 
high stresses prevailing at or close to the boom. A series of 
transverse diaphragms G is provided in the tank so formed. 
The diaphragms and brackets are placed at intervals through- 
out the length of the tank, which need not extend the whole 
length of the wing.—February 23rd, 1939. 


PUMPING AND BLOWING MACHINERY 
501,413. August 26th, 1937.—ImPROVEMENTS IN Pumps, The 
Hydraulic Engineering Company, Ltd., Chester, Cheshire, 


and George Cecil Rhodes, Greenways, Mollington, Chester. 
This invention particularly relates to hydraulic pumps_of 
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the high-speed plunger type, and its object is to improve the 
construction and arrangement of valves in order to eliminate 
the necessity for accurate machining such as has hitherto been 
required in order to secure the proper clearance and fluid- 
tightness for the valves. In its application to a pump the suction 
and delivery valves A, B are arranged one behind the other 
in a valve box which is provided with a chamber of differential 
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diameters. The part C of the chamber of smaller diameter 
communicates with the suction inlet, and in this is arranged 
a loose seating D for the suction valve upon which is a valve- 
retaining member E, the valve A being in the form of a disc 
having the necessary play in a recess in the retaining member, 
which otherwise sits upon the valve seat D. The surface of 
the retaining member remote from the valve A is recessed, 
and in this recess is a suction valve retainer spring which beds 
against the delivery valve seating F, which is also formed as a 
separate member loosely inserted in the larger part of the 
chamber which communicates with the delivery opening G. The 
delivery valve seat F is held dy a retaining member H, which is 
recessed to take the delivery plate valve B and is further formed 
with an axial bore having, when required, a spring therein 
which controls the delivery valve itself. The rear of the retaining 
member H is provided with a boss to retain a spring I serving 
as a delivery valve seating retainer spring. The pressure exerted 
by the retaining springs should be well in excess of the total 
loads on the valves due to the working pressures, so that while 
giving a sufficient pressure to secure fluid-tightness of the seats 
and prevent them from lifting under suction or delivery.— 
February 27th, 1939. 


METALLURGY 
501,291. August 24th, 1937.—Axtoys, British Insulated 
Cables, Ltd., Prescot, Lancashire ; Waldo John Clements, 
of “* Southwick,” Albany Avenue, Eccleston Park, Prescot, 
Lancashire ; and Henry Welsby Barron, of 6, Edenfield 
Crescent, Huyton, Lancashire. 

Copper predominates in the alloys described. While retaining 
in a substantial measure certain of the properties of copper, 
such as good conductivity for heat and electricity, these alloys 
are stated to have the additional property of hardness and the 
capacity for retaining this hardness when at high temperatures 
for long periods. By high temperatures are meant temperatures 
of the order of 300 deg. Cent. and higher. The alloys consist of 
copper containing small proportions of cadmium, cobalt, and 
beryllium. The alloys will have the proportions of constituents 
in the following range:—Cadmium, 0-25-1-20 per cent.; 
cobalt, 0-25-1-00 per cent.; beryllium, 0-10—0-75 per cent.; 
copper, difference. The improved alloys may contain other 
elements in the form of additions or impurities, provided that 
the above-mentioned desirable properties are not deleteriously 
affected thereby, and irrespective of any effect which may be 
produced on other characteristics of the alloys. The following 
example illustrates the good properties of the alloys. In this 
example the constituents have the following proportions :— 
Cadmium, 0-75 per cent.; cobalt, 0-50 per cent.; beryllium, 
0-25 per cent.; copper, 98-50 per cent. This alloy in the cast 
state had a Brinell hardness figure (when tested at 500 kilos. 
with a 10mm. ball) of about 70. After hot rolling and cold 
drawing the hardness figure was about 114. After being sub- 
jected to heat for two hours at 300 deg. Cent. the hardness was 
increased substantially, a figure of 180 being the average value.— 
February 24th, 1939. 


MISCELLANEOUS 
500,701. July llth, 1938.—CLampinc Devices ror Hosr 
Prres, James Jerome O'Neill, 385, Jayne Street, Oakland, 
California, United States of America. 

The clamp is used to engage a tubular member A which 
may be composed of rubber, lead, or any other material which 
is compressible, with a tubular 
member B, within it. It com- ,\°5090,70! 
prises a body formed of a num- ri 
ber of helically wound turns Fig | 
of strap or rod C whose free ; 
ends are bent radially outwardly 
to form arms D, each being 
provided at its end with a closed 
eye E. The portions of the rod 
C forming the arms D are offset, 
so that the eyes E will each lie 
in the same vertical plane inter- 
secting the common axis of the 
tubular members A and B. An 
operating member is provided 
comprising a pair of links F 
pivotally joined together at one 
end and each of which, at 
its other end, is provided 
with a pair of spaced apertures 
G. Aremovable pivot pin is pro- 
vided for each link F and passes 
through one of the apertures G 
and an eye E. When pressure 
is applied to the hinge of the 
operating member at the pivot 
pin, the arms D are forced 
apart, causing diametrical com- 
pression of the body, as is shown 
in Fig. 2, to contract the tube 1 
A about the member B. As the operating member is forced 
downwardly to pass below the plane H, the links contact the 
clamp body, whereupon the pressure exerted by the arms D, 
which tends to return them to their normal free position, will 
forcibly maintain the links in coutact with the clamp body 
until they are deliberately forced upwardly past the plane H 
when it is desired to release the clamp.—February 14th, 1939. 
500,777. May 23rd, 1938.—MERcURY Vapour Pumps FOR 

HicH-vacuuM ExLectron Tusses, Aktiengesellschaft Brown, 
Boveri et Cie, of Baden, Switzerland. 
The subject matter of the invention is an arrangement 





N° 500,777 ol 


a G 


Ce, 


By, 


+f 











mt sat 























a 


for the evacuation of high-vacuum electron tubes by means of 
@ mercury vapour diffusion pump, in which refrigerating 
means are provided in the rarified gas stream between the 
electron tube and the pump, which serve the purpose of freezing 





out the mercury vapour. The high-vacuum electron tube A 
is connected by a pipe with a double-walled cooling pocket B 
welded to the mercury vapour diffusion pump C. The cooling 
pocket B embraces the evaporator D of the refrigeratin; 
machine E, and is so shaped that the evaporator D is surround 
over as large a part of its surface as possible by a high vacuum. 
The connection between the evaporator D and the remaining 
part of the refrigerating machine E is provided by the pipes F 
and G, the cooling pocket B being provided for the accommo- 
dation of the lateral pipe F with a suitable longitudinal slot H. 
This slot and the upper opening of the cooling pocket B are 
filled with insulating material, and the whole arrangement is 
surrounded with an additional insulation, the contour of which 
is marked by J.—February 15th, 1939. 


500,567. August llth, 1937.—MrtTrat Varour DIscHARGE 
Apparatus, Siemens-Schuckertwerke Aktiengesellschaft, of 
Berlin-Siemensstadt, Germany. 

This invention relates to metal vapour discharge devices and 
is concerned with such devicesfwhich* are“grid}controlled and 
have a single anode and a liquid cathode. The main object of 
the invention is}to provide in*the* metal vapour discharge 

+ ran devices of improved 

blocking efficiency; that is, 
devices in which the liability 
to sparki.g through during 
periods which should be non- 
conducting is reduced. The 
anode A is uisposed in the upper 
part of the condensation space 
close to th: top of the bulb, and 
is surrounded by a protecting 
tube B. The protecting tube 
consists, in the example shown, 
of hard glass. To seal the anode 
space from the outer vapour 
space C in a manner proof 
against discharge and to relieve 
the anode seal from mechanical 
load, the glass tube is fused to 
the vessel in the neighbourhood 
of the main anode lead-in. The 
anode tube B projects beyond 
the lower end of the anode and 
the length of the part projecting 
beyond the end of the anode is 
somewhat greater than twice the 
diameter of the tube B. A grid 

D may be arranged in the tube 

B near the anodeand another 

grid E at the opening of the 

tube. The arrangement of the 
anode in the condensation 
space ensures that, owing to the 
vapour stream, the desired 
vapour pressure is obtained in 
the neighbourhood of the anode, whilst the protecting tube sur- 
rounding the anode assists in directing the vapour stream and 
maintaining it in close proximity to the anode. A further 
advantage of this construction is that the good screening action 
of the anode protecting tube serves to maintain the temperature 
in the space in front of the anode sufficiently high to ensure that 
there is no condensation of mercury and thus no back arcing.— 
February 13th, 1939. 
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CONTRACTS AND ORDERS 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 


Heap, WRIGHTSON AnD Co., Ltd., Thornaby-on-Tees, have 
secured an order for a ljin. by l}in. by 4lin. backed-up roller 
leveller from the Northern Aluminium Company, Ltd., of 
Banbury, for use on aluminium and aluminium alloy sheets. 

THE EnGutsH Etecrric Company has received a contract 
for power station plant from the Electric Light and Power 
Supply Corporation, Ltd., Sydney, for the Balmain power 
station. The order comprises one 25,000-kW, 3000 r.p.m. 
turbo-alternator set for operation at a steam pressure of 1200 Ib. 
per square inch, and a smaller unit having an output of 9375 kW 
at 3000 r.p.m. for operation at the same steam pressure as the 
large set. 








LAUNCHES AND TRIAL TRIPS 


CEDARDALE, motorship; built by the Blythswood Ship- 
building Company, Ltd., to the order of the Anglo-Saxon 
Petroleum Company, Ltd.; dimensions, length 460ft. B.P., 
breadth 59ft., depth 34ft. Engines, eight cylinder, four stroke. 
cylinders 650mm. diameter by 1400mm. stroke; launch, 
March 25th. 

BUNDALEER, steamship; built by Caledon Shipbuilding 
and Engineering Company, Ltd., to the order of the Adelaide 
Steamship Company, Ltd.; dimensions, length 360ft. B.P., 
breadth 50ft., depth 27ft. 3in., deadweight 5660 tons. Engines, 
triple expansion, pressure 220 Ib. per square inch ; trial trip, 
March 29th. 








CATALOGUES 


Witp Barrietp Exectric Furxaces, Ltd., North Road, 
London, N.7.—Revised catalogue of small works and laboratory 
electric furnaces. 

B. anp §S. Massey, Ltd., Openshaw, Manchester.—Leafiet 
No. 4380 H, giving particulars of a new guided-ram type 
double-acting steam stamp. 

Lea RecorperR Company, Ltd., Cornbrook Park Road, 
Manchester, 15.—Pamphlet on the “ Uni-Meter ” type of coal 
meter for screw-operated mechanical stokers. 

W. Canninc anv Co., Ltd., Great Hampton Street, Bir- 
mingham, 18.—Brochure dealing with the processes of electro- 
plating, anodising, &c., as used in the aircraft industries. 

Rose, Downs anp Tuompson, Ltd., Old Foundry, Hull.— 
List No. 31 describing the ‘‘ Rosedowns”’ ‘‘ Maxoil ” expeller 
for the production of oil from oil-bearing seeds and nuts. 

W. T. Hentey’s TELEGRAPH Works Company, Ltd., Holborn 
Viaduct, London, E.C.1.—-Catalogue Section M.O. on the com- 
pany’s house service overhead system, cables, and accessories. 

NationaL Frere Protection Company, Ltd., Petersham 
Road, Richmond, Surrey.— Descriptive booklet of the ‘*‘ Essex ” 
methyl bromide system of fire protection and its applications 
and apparatus, 





Forthcoming Engagements 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 

—— 
of the week preceding the meetings. In all cases the time and 


PLACE at which the meeting is to be held should be clearly stated. 


Diesel Engine Users Association 

Wednesday, April 12th.—Caxton Hall, Westminster, 5.W.1. 
Discussion on Bulletin regarding the Development of the 
Diesel Engine. 5 p.m. 

Institute of Fuel 

Thursday, April 13th.—Inst. of Mechanical Engineers» 
Storey’s Gate, Westminster, 8.W.1. “* The Production and 
Development of Petroleum and its Products,” A. E 
Dunstan. 6 p.m. 

Institute of Metals 

Wednesday, April 12th.—BrrmMincHam LocaL 58) TI0ON: 
James Watt Memorial Inst., Great Charles Street, b. , aing- 
ham. Annual meeting. 7.30 p.m. 

Institution of Electrical Engineers 

Wednesday, April 12th.-TRANSMISSION SECTION : Sevoy 
Place, Victoria Embankment, W.C.2.  ‘ Vibration of 
Overhead Line Conductors,” E. W. W. Double and W. VD. 
Tuck. 6 p.m. 

Thursday, April 13th.—Savey Place, Victoria Embankment, 
W.C.2. “ The St. Bartholomew's Hospital X-ray Tube for 
One Million Volts,” T. E. Allibone, F. FE. Bancroft, and 
G. S. Innes. 6 p.m. 

Friday, April \4th-—-MeTerR anp ILysTRUMENT S&cTION: 
Savoy Place, Victoria Embankment, W.C.2. “ A Critical 
Survey of American Metering Practice,” G. F. Shotter. 
7 p.m. 

Institution of Engineers-in-Charge 

Wednesday, April 12th.—St. Bride Inst., Bride Lane, Fleet 
Street, E.C.4. “* Internal Telephone Systems,”’ F. J. Keene. 
7.30 p.m. 

Institution of Mechanical Engineers 

Thursday, April 13th.—S. Wates Brancn: SS. Wales Inst. 
of Engineers, Park Place, Cardiff. ‘‘ Some of the Aspects 
and Problems of the Development of High-speed Craft 
and its Machinery,” H. Scott-Paine. 6.15 p.m. 

Friday, April 14th.—Storey’s Gate, Westminster, 8S.W.1. 
Informal meetiny. “Transport by Railway and Road,” 
B. W. Pendred. 6.30 p.m. 

Institution of Structural Engineers 

Thursday, April 13th.—11, Upper Belgrave Street, S.W.1. 
** Reinforced Brickwork,” C. W. Hamann and L. W. 
Burridge. 6.30 p.m. 

Junior Institution of Engineers 


Friday, April 14th.—39, Victoria Street, Westminster, 8.W.1. 
“Multi-tool Lathes,” 8. F. Dunn. 7.30 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS 


ALEXANDER DuckHAM AND Co., Ltd., London, inform 
us that Brigadier-General W. B. Caddell has joined the staff 
of the company. 

E. J. Jack, Ltd., has been appointed agent in this country 
for the sale of ** Fafnir’’ ball and roller bearings, and also of 
** Nice ”’ bearings. 

A. C. Wickman, Ltd., Coventry, has been appointed by 
the Hydraulic Press Manufacturing Company, Mount Gilead, 
Ohio, U.S.A., as its sole agent throughout the British Isles. 


Tue Arias Diese, Company, Ltd., London, informs us that 
Mr. R. E. Ellis has left the company to join its associated 
Canadian company, Atlas Polar Company, Ltd., 1130, Bay 
Street, Toronto. 


CoNsIDERE Constructions, Ltd., London, advises us that 
following the death of Mr. A. M. Murray, who represented the 
company in Scotland for many years, it has appointed as his 
successor Captain Graham T. Lyall, V.C. 


Mr. J. H. Laurence, manager of Henley’s (South Africa) 
Telegraph Works Company, Ltd., retired on March 30th, and 
will Ee secreted by Mr. F. J. Head, who was appointed chief 
assistant to Mr. Laurence in January, 1921. Mr. R. W. Lord 
has been appointed as assistant to Mr. Head. 


Tuos. W. Warp, Ltd., Sheffield, have taken a controlling 
influence in Thomas Smith and Sons (Rodley), Ltd., Rodley, 
erane and excavator manufacturers, and the following have 
been added to the board :—Messrs. Joseph Ward (chairman), 
Frank R. Stagg, M. I. Struct. E., James Bussey, M. IL. Struct. E., 
and C, A. Lee. 


Tue CLmAx MoLyBpENUM CoMPANY OF EvurRopr, Ltd., was 
established on March Ist, 1939, with offices at 2 and 3, Crosby 
Square, London, E.C.3. The company has been formed purely 
as a means of furthering the uses of molybdenum by the dis- 
semination of technical information and co-operative research. 
Mr. W. F. Rowden is in charge of the company’s activities. 


Henry WattworkK Anpv Co. (1920), Ltd., Red Bank, Man- 
chester, 4, inform us that their engineering and gear-cutting 
activities have been acquired by Wallwork Gears, Ltd., whose 
registered office is at the same address. The management is 
virtually unchanged, but to cope with the growing requirements 
of the business, additional plant is being installed and further 
working capital provided. 


Tue PxHospHor Bronze Company, Ltd., has created a 
separate sales office for the Greater London area and Southern 
Counties generally at 87, Sumner Street, London, 8.E.1, which 
will also become the headquarters of the company’s export 
department and also of its marine department. To deal with 
the requirements of customers in all other localities, the company 
is setting up a sales department at Birch Road, Witton, Bir- 
mingham, 6. The branch office at 144, St. Vincent Street, 
Glasgow, will continue to act in an auxiliary capacity in attend- 
ing to the needs of customers in Scotland. 
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A Seven-Day Journal 


Railway Statistics 


RAILWAy statistics for the calendar month of 
December and the four weeks ended December 24th, 
1938, show that the total number of passenger 
journeys, excluding season ticket holders, taken on 
all standard gauge railways in Great Britain in the 
month of December, 1938, was 106,218,107, a 
decrease compared with December, 1937, of 2,420,784, 
or 2-2 per cent. The journeys taken by passengers 
at reduced fares decreased by 471,050, and those at 
standard or ordinary fares by 1,949,734. The receipts 
from passengers, excluding season ticket holders, 
showed an increase of £55,277, or 1-2 per cent. If 
the rai’..ay undertakings of the London Passenger 
Transpt Board be omitted, the figures show a 
decre#%e in journeys of 364,003, or 0-5 per cent., and 
an increase in receipts of £77,672, or 1-9 per cent. 
For all railways the receipts from passenger train 
traffic, including season tickets and parcels and 
miscellaneous traffic, but excluding mails and parcels 
post, were £5747 more than in December, 1937. For 
the four weeks ended December 24th, 1938, the coach- 
ing train miles showed an increase of 482,550, com- 
pared with the four weeks ended December 25th, 
1937. The total tonnage of freight conveyed, exclud- 
ing free-hauled traffic, in the four weeks ended 
December 24th, 1938, was 21,165,484, a decrease 
compared with the corresponding four weeks of 
1937 of 3,160,570 tons, or 13-0 per cent. The 
freight train receipts amounted to £6,737,954, a 
decrease of £753,970, or 10-1 per cent. The freight 
train miles run were 655,811 less than in the corre- 
sponding period of 1937, a decrease of 6-0 per cent. 
The average train load decreased from 134 to 125} 
tons, and the net ton-miles per engine hour increased 
from 436} to 444}. 


Factory Lighting 


Tue Departmental Committee on Lighting in 
Factories has submitted to the Home Office recom- 
mendations for minimum standards for such lighting, 
and hopes that they will be put into legal force next 
July. The minimum strength of lights in various 
positions is specified. All local lights, the Committee 
states, should be provided with suitable shades of 
opaque material or other effective means should be 
adopted to screen the eyes of workers. The formation 
of shadows which interfere with safety or cause dis- 
comfort is to be prevented, and flickering lights, 
which are also liable to impair safety and efficiency, 
are to be prohibited. With regard to lighting arrange- 
ments, it is stated that allowance should be made for 
depreciation in efficiency caused by lamps and fittings 
becoming dirty or walls and ceilings becoming dirty 
or discoloured. A margin of 25-50 per cent. is often 
desirable. Much naturally depends on the amount 
of dust, fume, vapour, &c., in the works and on the 
frequency and thoroughness of maintenance. In a 
memorandum issued from the Factory Department 
of the Home Office recording these recommendations 
it is stated that the Secretary of State desires to call 
attention to a memorandum which is to be issued 
shortly by the Air Raid Precautions Department 
calling attention to a general scheme of lighting 
restrictions to be enforced in the event of war. 


Launch of the Aircraft Carrier H.M.S. 
* Tllustrious ” 


On Wednesday, April 5th, H.M.S. “ Illustrious,”’ 
an aircraft carrier of the 1936 programme, was 
launched at the Naval Construction Works of Vickers- 
Armstrongs, Ltd., at Barrow-in-Furness. The launch- 
ing and naming ceremony was carried out by Lady 
Henderson, the wife of Admiral Sir Reginald 
Henderson, who was, it will be recalled, until recently 
Third Sea Lord and Controller of the Navy. At the 
luncheon which followed, Sir Charles Craven, the 
chairman and managing director of Vickers-Arm- 
strongs, Ltd., thanked Lady Henderson and handed 
to her a souvenir of the occasion. The toast of ‘‘ The 
Builders”” was proposed by Admiral Sir Charles 
Little, Second Sea Lord and Chief of Personnel, and 
Sir Charles Craven replied. Referring to the Govern- 
ment subsidy for shipbuilding Sir Charles said that it 
was a matter of great regret, both to himself and his 
colleagues, that they had not, either at Barrow-in- 
Furness or in the Newcastle shipyard, a single mer- 
chant ship building. It was unfortunate that the 
type of passenger ship in which the firm had specialised 
was not being built at present, but he assured his 
staff and workpeople that the firm would lose no 
opportunity of trying to get passenger ships as soon 
as the owners of that class of ship were ready to 
build. The subsidy which had been granted would, 
Sir Charles went on to say, do a great deal to cure 
unemployment in the shipbuilding industry. The 
men in the engineering industries were well employed, 
but few realised the hardship that there had been 
among the skilled craftsmen of the shipbuilding 


delighted to think that some of these fine workmen 
were going to get back to an honest job of work. The 
launch of the “ Illustrious ” was a record for Barrow- 
in-Furness as regards weight and size. The launching 
weight of the hull was but 100 tons short of 16,000. 
The aircraft carrier will have a length of over 740ft. 
with a beam of 76ft. She will be armed with sixteen 
4-5in. guns and her propelling machinery will give 
her a speed of over 30 knots. 


The L.c.c. Five Year Programme 


Some time ago’ the Government made a request 
to the London County Council to formulate a pro- 
gramme of prospective capital works which would 
cover the five years beginning 1938-39. The Council 
has, in accordance with this request, drawn up an 
estimate amounting to £48,230,000. Of this amount, 
the sum of £34,750,000 is for works and £18,500,000 
for the sites necessary for the programme of work 
under contemplation. Government grants and other 
receipts are expected, it is stated, to produce about 
£5,000,000 towards the totals above mentioned, 
which leaves a net contemplated expenditure of 
£43,230,000. Among the largest sums to be expended 
are £21,000,000 for housing and public health, 
£3,550,000 for highways, £2,950,000 for education, 
£2,860,000 for hospitals and medical services, and 
£1,500,000 for main drainage schemes. The Council, 
in forwarding the estimate to the Minister of Health, 
has pointed out that in preparing the estimate a 
normal course of activity has been postulated, and 
that a considerable proportion of the totals given in 
the estimate represents provisions which have been 
made in order to cover the cost of schemes to which 
no detailed consideration has yet been given. 


Sir Clement Hindley’s Appointment 


Towarps the end of last week it was officially 
announced that the services of Sir Clement Hindley 
have been lent temporarily to the Air Raid Precau- 
tions Department by the Racecourse Betting Control 
Board, of which he has been the Chairman since 
1928. Sir Clement, who is a Vice-President of the 
Institution of Civil Engineers and a member of the 
Building Research Board, will act as the Chairman of 
a Committee on Air Raid Precaution work, represent- 
ing the Institution of Civil Engineers, the Royal 
Institute of British Architects, the Institution of 
Structural Engineers, the Institution of Chartered 
Surveyors, and the Institute of Municipal and 
County Engineers. The functions of this Committee 
will be to help in the organisation locally of profes- 
sional assistance for Local Authorities in arranging 
for the survey work which will be needed in connec- 
tion with the strengthening of basements, and the 
provision of communal shelters under the programme 
of shelters which has been announced, and is now 
being carried out by the Government. The wide 
experience which Sir Clement has gained in his rail- 
way work in India, and his more recent work as 
Chairman of the Steel Structures Research Committee 
and member of the Forest Products Research Board, 
makes his appointment an eminently fitting one. 


New Naval Orders 


On Wednesday, April 12th, it was officially 
announced that, subject to the settlement of certain 
details, the Admiralty has decided to entrust the con- 
struction of two escort vessels of the 1939 naval pro- 
gramme to each of the following firms :—Yarrow and 
Co., Ltd., of Scotstoun ; Swan, Hunter and Wigham 
Richardson, Ltd., Wallsend ; the machinery for these 
ships to be constructed by the Wallsend Slipway and 
Engineering Company, Ltd., Wallsend; J. Samuel 
White and Co., Ltd., Cowes ; Alexander Stephen and 
Sons, Ltd., Linthouse, Glasgow ; and Scott’s Ship- 
building and Engineering Company, Ltd., Greenock. 
These orders are in fulfilment of the programme for 
the construction of twenty escort vessels included in 
the 1939 Estimates. The orders for the first ten have 
already been placed, as recorded in our note of 
March 24th. We understand that the new ships will 
be of about 900 tons displacement and that the 
design provides for an armament to withstand both 
submarine and aircraft attack. The vessels are to be 
constructed as soon as possible, and it seems probable 
that delivery will begin in about a year’s time We 
are also able to state that John I. Thornycroft and 
Co., Ltd., have recently received an order from the 
Turkish Government for the construction of two 
minelayers. 


Aircraft Construction in Scotland 


In order to advance the manufacture of components 
for aircraft in. Scotland, a new company styled 
Scottish Aircraft Components, Ltd., has been’ formed. 
Its directors are Sir James Lithgow (chairman), 
Sir A. Steven Bilsland, Mr. John Craig, Mr.. Norman 


and Mr. Alexander Williamson. The intention of 
the company is to maintain close contact with the 
main contractors for aircraft construction, keeping 
itself fully informed of their requirements so that it 
will be enabled to help in the development of sub- 
contract work in the manufacturing areas of Scotland. 
We may recall that during the recent Aircraft Exhibi- 
tions which were held both in Glasgow and Edin- 
burgh, it was pointed out that although the actual 
firms making complete aircraft are few, there are 
many companies in Scotland which, by suitable 
adaptations of, or extensions to, their existing plant 
might produce component parts or sub-assembly 
units for aircraft construction. The object of the 
new company will be to assist such firms to take 
advantage of the opportunities at present available 
for taking part in the aircraft construction pro- 
gramme. The office of the company is at 19, Blyths- 
wood Square, Glasgow, and Mr. L. L. Maitland has 
been appointed to the post of general manager. 
Messrs. Mann, Judd, Gordon and Co., chartered 
accountants, are acting as secretaries to the new 
concern. 


Grants for Ships 


AccorpiInG to a Board of Trade announcement, 
those shipowners who may have placed orders for 
ships since March 28th or intend shortly to place 
orders for ships which come within the terms of the 
proposals of the Government for assisting shipping 
and shipbuilding, are requested to notify the Board 
of Trade as soon as possible if they propose to submit 
the orders for consideration under the Government’s 
scheme. Preliminary notifications, the acceptance 
of which is now requested without prejudicing later 
consideration to be given to the formal applications 
when received, should contain the full name and 
address of the prospective owner of the ship; full 
particulars of the ship, stating whether tramp or 
cargo liner; the approximate tonnage, both gross 
and deadweight ; the cargo capacity in cubic feet, 
giving the cubic feet of refrigerated space ; capacity 
of space required for carrying liquid cargo; andthe 
number of passengers for whom accommodation is to 
be provided. Particulars must also be given of the 
type of propelling machinery, stating whether steam 
or oil engines, and in the case of steamships, whether 
the boilers are to be coal or oil fired or arranged for 
dual firing. The speed of the ship should also be 
stated, along with the date or intended date of order, 
and the price. The name of the shipbuilder and the 
yard, also the engine builder and the place of manu- 
facture of the engines, should be given, and, in the 
case of a liner, the intended service should be named. 
All communications should be sent in duplicate to 
the Assistant Secretary of the Mercantile Marine 
Department, Board of Trade, Great George Street, 
London, 8.W.1. 


Mercantile Shipbuilding Orders 


No exact figures are yet available for the number of 
ships ordered from shipyards in the United Kingdom 
since the Government proposals were made, but on 
reliable authority it is estimated that about twenty 
ships have been placed with Clyde firms and an equal 
number or more with firms on the Tyne and Tees. 
On the Clyde, Kaye, Son & Co., Ltd., have placed 
an order with Lithgow’s for a ship of 8500 tons 
deadweight capacity, which will be equipped with 
North-Eastern Marine engines and arranged for dual 
firmg. At the same shipyard the Lyle Shipping Com- 
pany has acquired a large cargo ship now approaching 
the launching stage. It is to be engined by David 
Rowan and Co., Ltd., with the first Rowan-Doxford 
oil engine now nearing completion. William Simons 
and Co., Ltd., Renfrew, are to build a 2500 gross ton 
drag suction hopper dredger for the Irak Government, 
and Fleming and Ferguson, Ltd., of Paisley, have 
received an order for two small passenger vessels for 
colonial service. At Scotstoun, Charles Connell and 
Co., Ltd., are to build two cargo motorships for the 
Nourse Line, while at Whiteinch, Barclay, Curle and 
Co., Ltd., have received an order from the British 
India Steam Navigation Company, Ltd., for a large 
cargo motorship of about 8500 tons deadweight 
carrying capacity. William Doxford and Sons have 
now received orders which will keep their works busy 
for a year, and the West Yard of the firm is to be 
opened. Short Brothers, of Sunderland, have booked 
orders for four ships, as have also William Gray and 
Co., Ltd., of West Hartlepool, which firm will build 
in all six ships, two for the British India Steam Navi- 
gation Company, Ltd., two for Constants (South 
Wales), Ltd., and one each for the Metcalfe Shipping 
Company, Ltd., of West Hartlepool, and the Ellermans 
Wilson Line, Ltd., of Hull. At Sunderland, Bartram 
and Sons, Ltd., have received an order to build two 
steamers of 9500 tons deadweight carrying capacity 
for London owners, the machinery to be supplied by 
the North-Eastern Marine Engineering Company, 








trades. He wished the men ‘“ Good luck” and was 


W. Duthie, Mr. J. Douglas Latta, Dr. A. McCance, 
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A History of Rotary 


Engines and Pumps 


No. XIV 
(Continued from page 427, April 7th) 


1835/6808: Berry—A conventional external 
ratchet gear was suggested by Berry as a means of 
preventing the backward motion of the stationary 
piston. The two pistons were mounted on the 
cylinder and shaft respectively, and drove pinions 
which engaged with half-pinions mounted at 
180 deg. on the steadily rotating driven shaft, the 
motion of which was controlled by a fly-wheel. 

1848/12,300: Burrows and Holcroft—From the 


i. 





place in the cylinder, so that complicated mechan- 
ism is not required to control the admission and 
exhaust of steam, as, for instance, in Carter’s 
engine. If, however, the excentricity is large, the 
line of action between the connecting-rods and the 
cranks becomes very oblique. The relationship of 
the machine to an ordinary reciprocater may be 
noticed. 
1863/512 : 


Thomson1—To judge from the 
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FiG. 91—BURROWS AND HOLCROFT,©1848 


middle of the century onwards it became better 
recognised that machines in which the movement 
of the pistons never actually ceased were more 
practical than the “ stop-and-go”’ variety, and 
various modifications of Mead’s and Smith’s engines 
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FIG. 92—THOMSON, 1863 


were suggested. The engine suggested by Burrows 
and Holcroft is a typical example, and is almost 
identical with Galloway’s modification of Mead’s 
machine. There are, however, three pistons instead 
of two, Fig.91. The ends of the shafts carrying the 
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pistons are formed as cranks, and are linked to pins 








account he gave in reading a paper before the 
British Association in 1865, Thomson believed him- 
self to be the original discoverer of the engine he 
invented. In fact, it will be observed from the 
drawing, Fig. 92, of a model exhibited at the 
meeting, and termed by Thomson a “ moving 
diagram,” that the engine is almost identical with 
Smith’s machine of 1829. Each pair of pistons is 
mounted on a shaft carrying an elliptic gear engag- 
ing with a corresponding gear on the driven shaft. 
Thomson suggested as an alternative the adoption 
of Mead’s principle. The inventor considered that 
the chief defect of rotary engines previously 
invented had been the necessity to provide an 
abutment. ‘To enable the steam to act on the 
revolving part of the engine, a steam stop or abut- 
ment is necessary, and herein lies the fatal obstacle 
to all the rotary engines hitherto brought under 
the notice of the public. The steam stop or abut- 
ment must get out of the way at every revolution 
of the engine. As one of the principal advantages 
of the rotary engine over the reciprocating form of 
steam engine lies in the much greater speed of the 
former, it is essential that the steam abutment 
moves out and in with a rapidity greatly exceeding 
that imposed on any part of a reciprocating engine.” 
This reference to the capability of a rotary to run 
at a high speed is of particular interest, because it 
was not until some years later that it became 
generally recognised as an advantage. Most of the 
early rotaries ran at speeds comparable with those 
of reciprocators of the same date. 

Thomson considered that the cost of his engines 
would be “ not half the cost of an ordinary engine,” 
a claim advanced in one form or another by prac- 
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1883 


FIG. 94—STEWART, 


tically every inventor of a rotary. But it seems 


on a plate carried by the fly-wheel shaft, the axis of | that in 1863 there were not more than one or two 


which is excentric to that of the cylinder. Machines 
of this type have the advantage that the expanding 
and contracting volumes are always in the same 


machines in existence. There was a portable 
engine at the works of Messrs. Street, in Bir- 
1 Tue ENGINEER, Vol. XX, page 264. 








mingham, which the members of the Association 
had the opportunity to inspect, and a machine 
built on the same principle and working as an 
exhauster had been in operation for some time at 
the Edinburgh and Leith gasworks. Of the latter, 
Clegg, in the fifth edition of his ‘‘ Manufacture 
of Coal Gas,” quotes Mr. Reid Morgan, the manager 
of the works, as saying: ‘“‘ The work done by it 
under a pressure of 18in. of water was equal to 
874 per cent. of the actual duty, whilst the highest 
duty of the exhausters of the best makes in 
ordinary use was 70 per cent.” We take it that 
“duty ” in this quotation must be read to mean 
volumetric efficiency. 

1870: Smith.—The rotary pump patented 
by Mr. George Smith has a close affinity with 
certain “‘ Crescent ’’ machines already described, 
as will be seen from the drawing, Fig. 93, repro- 
duced from THE ENGINEER. There are four blades 
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FIG. 93—SMITH, 1870 

able to rotate around a central axis within a 
cylinder. One of the blades is keyed to the shaft, 
but the others are loosely mounted upon it. The 
action of the blades is controlled by four pins 
which extend through slots in the blades from 
ring plates at each end able to rotate about a 
centre excentric to that of the shaft. In use the 
central shaft was driven and the blade keyed to 
it carried round the ring plates and thus gave 
motion to the other blades. The pins appear to 
have been loosely mounted in the ring plates so 
that they could rotate, but their friction in the 
slots of the blades must nevertheless have been 
considerable, particularly at those positions in 
which, while their leverage was low, the blades 
were moving at their maximum speeds and 
delivering at the maximum rate. Water pressure 
appears to have been used to maintain the ring 
plates tight against the blades and to prevent 





the in-leakage of air on the suction side. The 
machine is clearly a modification of Mead’s engine. 
1883: Stewart.»—The superiority of the 


? THE ENGINEER, Vol. XX XI, page 56. 
3 THe Encrtneer, Vol. LVI, page 222. 














Apri 14, 1939 


THE ENGINEER 


457 











excentric principle first applied by Mead is demon- 
strated by the fact that almost all the Differential 
machines which attained any degree of success 
seem to have utilised it. In 1883 there was being 
manufactured by the York Engineering Company, 
Ltd., a blower and exhauster built in precisely 
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the same way as Mead’s engine. A blower, driven 
by a 4 H.P. steam engine was exhibited that year 
at the Royal Agricultural Society’s Show, and 
the illustration of the machine, Fig. 94, accom- 
panied an account which appeared in THE ENcr- 
NEER. Two narrow blades are driven by means of 
cranks working in a slide block which turns about 
a centre excentric to the axis of the cylinder. 
For use against rather higher pressures the ends 
of the blades, as shown in the illustration, were 
fitted with shoes pressed outwards by springs, 
and in order not to overload the engine the 
excentricity was reduced. By this means the 
blades were restrained from closely approaching 
one another and the swept volume per revolution 
was reduced. When the delivery pressure was 
small the excentricity was made large, the blades 
made a close approach, and the swept volume was 
increased. But in thus adapting the machine 
for operating against high pressures, the volumetric 
efficiency must have been sadly reduced, for it is 
obvious that the clearance volume became very 
large,- a defect that could have been overcome 
by increasing the thickness of the blades. 

1889: The “‘ Rota” Engine.*—In 1889 there 
was being manufactured by Messrs. Glen and Ross 
the machine illustrated by the drawing, Fig. 95. 
Some details of the machine are given in a paper 
read by Mr. Ross before the Institution of Engi- 
neers and Shipbuilders in Scotland. The working 
pistons were carried loosely upon two coaxial small- 
diameter drums A projecting inwardly from bearings 
at each end external to the cylinder. Passages 
formed in these drums admitted and exhausted 
the steam from the working spaces. A shaft B 
passing right through the drums, but not coaxial 
with them, carried at the centre a member C which 
Mr. Ross called the crank. It consisted of four 
turned arms extending outwardly like the spokes 
of a wheel at 90 deg. to each other and it fitted into 
the open space between the inner ends of the two 
drums. Upon the arms were mounted the four 
pistons D by means of swivelling and sliding bear- 
ings, and the pistons were able to move intheannulus 
between the outer surfaces of the drums and the 

Relative Speeds of ‘‘ Rota” Engine 


Pressures, Speeds, 

Ib. per feet per 

square inch. minute. 
Outside of pistons and casing SO... 283 
Slide blocks and crank arms 435 266 
Crankshaft journals 78 366 


Casing journals on drums ... 40 900 


inner surface of a surrounding cylinder, also carried 
by the drums and free to revolve upon them. 
Owing to the excentricity between the shaft B and 
the drums A the pistons, as the shaft rotated, moved 
with equal angular, but unequal linear, velocities, 
so that the spaces between them alternately 
expanded and contracted. Ports in the drums 
admitted steam at the position where the spaces 
were smallest and exhausted at the point where the 
spaces had attained the maximum volume ; and 
the action of the ports was controlled by the inner 
surfaces of the pistons passing over them. In 
order to overcome centrifugal force provision was 





4 Institution of Engineers and Shipbuilders in Scotland, 


made for admitting steam into spaces between the 
tops of the pistons and the cylinder. The engine 
ran at a normal speed of 800 r.p.m., and Mr. Ross 
gave the accompanying table to show the relative 
speeds at the various working surfaces. 

'“ Although the latter speed,” said Mr. Ross, 
































at the bottom and 3in..apart at the top. In manu- 
facture the four pistons were cast in a single piece, 
all the machining of which was completed before 
they were divided. 

As seems to have been so frequently the case, no 
actual tests of steam consumption had been made 
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FIG. 95—THE ‘‘ROTA’’ ENGINE, 1889 

. . seems high, still it is under constant pressure 
and is well lubricated from holes being bored 
through into the exhaust passage in the drum.” 
The pistons, it is stated, were “ close together ” 








on this machine before the paper was read. It 
suffered some criticism at the meeting and doubt 
was expressed of its wearing qualities. 

(To be continued) 








Locomotive 


GREAT WESTERN Rartway: “ THE CoRNISH 
RivreRA, LIMITED ” 


UITE a number of different locomotive types 
have been dealt with in these articles, but so far 

the “ 4-6-0 ” class has not been included. I now 
have to describe a run on “ The Cornish Riviera 
Limited ” to Plymouth, and the return to London 
on another fast train, so engines of this wheel 
formation come into the picture, as these two trains 
were drawn by “King” and “Castle” type 
engines respectively. This type was, I think, first 
introduced in America, where it had an extensive 
vogue over a long period, but the continual increase 
in train weights, necessitating larger engines, long 
since relegated the 4-6-0 to the limbo of discarded 
classes, and it is seldom seen nowadays in America, 
except in the shape of old and often decrepit 
machines, spinning out their remaining years doing 
work of minor importance until the strap heap 
claims them. In England, however, there is still a 
large field for its activities, and, in fact, no class of 
engine is more ubiquitous, as it is found on all the 
four railways, and new representatives of it are 
still being built. With this in mind, I looked 
forward to making acquaintance with it, as I felt 
the trips would prove of interest, because they 
were different from the northern runs. Those were 
done on larger engines, that were not being pressed 
except for short periods, as, for instance, up the 
Potter’s Bar bank, or on Shap and Beattock. The 
“Cornish Riviera ’” work was of a different order, 
where a smaller engine took an equally heavy 
train at much the same speeds over, in places, a 
far harder route, and needed correspondingly 
different handling. I have used the word “ smaller” 
above, and this is correct, not merely taking 
the respective weights into consideration, but 
if boiler and fire-box are made the basis of 
comparison, and not tractive force, which really 
means little in practice, as it ignores boiler 
capacity. Did not Ivatt once say, “The 
power of a locomotive depends on _ its 
ability to boil water”? This was not always 
recognised as clearly as it is to-day. My impres- 
sions of the northern runs were that the engines 





1889/90, page 171. 





North American and English 


Experiences 


By EDWARD H. LIVESAY 
No. VI 
(Continued from page 429, April 7th) 


way the reverse was the case. If the reader will 
compare the chief dimensions of, say, the “‘ Duchess 
of Devonshire ” (L.M.S.R.) with those of “ King 
William IIT ” (G.W.R.), he will see at once why this 
must necessarily be so. 

It is interesting to trace the development of 
G.W.R. locomotives during the last thirty-five 
years, and there is no difficulty in seeing what has 
taken place. The late Mr. Churchward, the talented 
locomotive superintendent of the early 1900's, 
designed certain classes of engine that set a high 
standard of efficiency, and these became stereo- 
typed. No real development has taken place 
since ; these old designs have been closely adhered 
to, and it must be admitted that originality of 
thought and example is more noticeable on the 
northern lines. In the past, the G.W.R. was right 
in the van of locomotive progress, its engines show- 
ing the way in many respects, but this can hardly 
be said to be the case to-day. They are fine 
machines still, and do their work well, but it would 
seem that things are rather too static. After all, 
the world does move and it is sometimes advisable 
to move with it. 

To begin with, let me say something about the 
route from London to Plymouth and back. The 
prevailing gradient is a steady rise for 70 miles 
out of London to Savernake, but the first 50 miles 
are so easy that it can be called almost a level track, 
and afterwards to the peak, only the last 3 or 4 
miles mean anything approaching hard work. 
From Savernake onwards it is downhill for 27 
miles, after which it is quite easy to the Wellington 
bank, about 14 miles uphill, ending in 4 steep 
miles, partly 1 in 80, to Whiteball summit. Thence 
there is nothing worth mentioning until Newton 
Abbot, 194 miles from London, is reached, after 
which comes the exceedingly steep 3 miles pull up 
to Dainton Tunnel, with a ruling gradient of 1 in 45 
and some as sharp as | in 37. This is the steepest 
pitch I have ever met with; it even beats the 
Rockies, but I admit there is somewhat less of it ! 
Following this comes the very heavy Totnes— 
Wrangaton bank, 9 miles long, with such severe 
inclination as 1 in 46. Thence, downhill to Laira 
and a couple of miles of 1 in 80, bring us to 





had a fairly easy task ; on the Great Western Rail- 
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from Paddington. Summing up, one can say that 
the first 195 miles are easy, and the last 30 miles 
very hard. 

Express locomotive work on the G.W.R. is done 
chiefly by two classes of engine, the “ Castles ” 


—Fig. 2l—and the ‘“ Kings’—Figs. 22 and 
23—both of which come into this story. 
Their wheel formation is 4-6-0, and _ they 


are of the same general design, differing only in 
dimensions and power. Both have developed 
from the “Star” class, brought out by Mr. 
Churchward in 1907, which in turn was very 
strongly influenced by the French de Glehn-du 
Bousquet four-cylinder “ Atlantics,” which had 
been doing such fine work in their native land that 
the G.W.R. brought three to England, running 
them for many years on the heaviest trains. The 
four-cylinder divided drive has this French 
ancestry. Taking the “Castle” class first, as it 
preceded the “ Kings,” the four cylinders are 
l6in. by 26in., the outside pair driving on the 





long ago. It is worked in conjunction with distant 
signals ; when one is “ off ’—clear—a bell rings 
in the cab. When it is “ on,” at caution, a syren 
sounds, and at the same time the brakes are auto- 
matically applied, and remain om until the driver 
acknowledges the signal by lifting a small handle 
in the cab. The apparatus is worked from a ramp 
between the rails, with an electrically energised 
contact strip on it, which lifts a plunger on the 
engine, applying the brakes and sounding the cab 
syren or bell, as may be appropriate. Uncushioned 
seats are provided, but, at any rate on “ King 
William ITI,” neither driver nor fireman ever sat 
down on them. In any case, they did not miss 
much. I used the fireman’s, but it really was even 
more uncomfortable than other examples of these 
shelves which I have quarrelled with before and 
since, as there was nothing to lean against except the 
wind that whirled into the cab, though that was 
almost sufficiently solid to form a support, stiffened 
as it was by the “ willie-willies ” of coal dust that 








Fic. 21—** CASTLE" 


middle coupled axle. and the inside pair the leading 
axle, just as in the L.M.S. “ Coronations ” described 
previously. The valves are actuated by Wal- 
schaerts’ gear, which is inside the frames, excen- 
trics on the leading axle driving the inside valves 
direct, from which rocking levers operate the out- 
side valves. Except on the score of neatness, it is 
not clear to me why this position of the gear was 
chosen, as it naturally makes it difficult to get at 
when adjustment and repair are needed. The 
driving wheels are 6ft. 8}in. in diameter and carry 
59 tons. The weight of the engine is 80 tons, of the 
tender 40 tons, the total 120 tons. The tractive 
effort is 31,625lb. The boiler is of the taper 
pattern, with a Belpaire fire-box, the barrel being 
5ft. 2in. in diameter at the front, 5ft. 9in. at the 
rear, 14ft. 10in. long, and the grate area 30-28 
square feet. The pressure is 225lb. The heating 
surface totals 2312 square feet, of which the super- 
heater supplies 262 square feet. The tender carries 
3500 gallons of water, and has pick-up apparatus. 

No dome is fitted, this being another instance of 
G.W.R. individuality. The steam is taken from 
the highest point in the boiler, just over the fire- 
box tube plate. Top feed is adopted, the inlet 
being combined with the safety valve mounting. 
It will be noticed that the superheater is very 
small; an engineman explained this to me as 
having an area only just sufficient to prevent 
condensation in the cylinders. If there are other 
reasons I do not know them, but in any case, no 
other modern engine to my knowledge is fitted with 
such an exiguous pattern. The blast pipe has what 
is known as a “ jumper ring,” which is attached to 
the nozzle. When the regulator is wide open, and 
the exhaust pressure gets high, this ring lifts, and 
a greater nozzle area results, reducing back 
pressure, and preventing excessive draught on the 
fire. 

With regard to the running gear, the bogie 
springs on the “Castle” type connect to com- 
pensating beams, but on the “Kings” the 
bogie springs are individual to each axle, auxiliary 
spiral springs on the hangers, and rubber pads, 
being part of the suspension. 

The “ Kings” have somewhat larger dimen- 
sions, as the following particulars show :—Four 
cylinders, 16}in. by 28in.; driving wheels, 6ft. 6in., 
carrying 674 tons; and engine weight, 89 tons. 
Total of engine and tender, 135 tons 14 cwt. The 
boiler is 5ft: 6in. and 6ft. in diameter by 16ft. in 
length, and the heating surface is 2514 square feet, 
fire-grate area 34-3 square feet, pressure 250 Ib., 
tractive effort 40,300 Ib. 

The cab and its fittings are also different in some 
ways from those on other railways. It is not as 


commodious as on the northern lines, and ismore cut 
away and draughty, and the driver sits—or rather 
stands, so far as my experience goes—on the right. 
On the driver’sside of the cabisthe audible signalling 
apparatus, which is undoubtedly a fine thing, and 
should have been adopted on the other railways 
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“RESTORMEL CASTLE"’ 


were raised by it. I do think more might be done 
for the enginemen’s comfort on some English 
locomotives. This is the twentieth century, and 
Man is not as tough as he used to be, though per- 
haps I should speak only for myself. In front of 
the driver is a speedometer, marked up to 90 m.p.h. 
The regulator is of the single-lever type, as can be 
seen in the picture, and the reverse is by vertical 
handle. There is no wind-deflecting glass strip at 
the side of the cab, with the result that looking out 
from the side of it is unpleasant ; the front windows 
give a good view ahead, however. 


THe ‘“ CornisH RIvieRA”’ EXPRESS 


The train hauled by “ No. 6007,” “ King William 
II,” upon which I travelled, was “ The Cornish 
Riviera Limited,” which leaves Paddington at 
10.30 a.m., running non-stop to Plymouth (North 
Road), 226 miles, in 4 hours. It had on thirteen 
vehicles, weighing 436 tons, and slipped two at 
Heywood Junction, after which the load was 
366 tons. The start was dead on time, and the 
engine got away rapidly, with full regulator and 





stiffening to 1 in 80 up to Whiteball Tunnel ; the 
cut-off was 30 per cent., and the speed 30 m.p.h. 
From Whiteball to Exeter, 21 miles, all downhill, 
15 per cent. cut-off sufficed, and we passed through 
14 min. ahead of time. 

We now entered on the winding, lovely coast 
stretch, diving through many tunnels, always 
within sight and smell of the sea, to Newton 
Abbot, 194 miles in 193 min. Then came the very 
heavy 4-mile pull up to Dainton Tunnel, with its 
culminating 1 in 37 gradient, the task intensified by 
repairs being done to the roof, enjoining a slackening 
of speed, and a partly shut regulator, just when every 
ounce of power was needed. At the 196 mile post, 
on a | in 57 gradient, the cut-off was 35 per cent., 
speed 30 m.p.h.; at 197 mile post, 45 per cent., with 
speed 20 m.p.h.; and the tunnel was entered on 
45 per cent., speed 10 m.p.h. I began to wonder if 
“ King William III ” was going to stall! No bank 
engine had come on at Newton Abbot to help, 
though the load was a little over thé 360 tons 
theoretically allowed for a “King” to take 











Fic. 23—"‘KING"' CLASS CAB 


unassisted over Dainton. But this indignity was 
spared us, and the engine, with staccato exhaust 
blasts, passed the peak, and began to “ coast ”’ 
down to Totnes. Here the long 9-mile Wrangaton 
bank begins, with one pitch of | in 46, where speed 
fell to 20 m.p.h., and the cut-off was 45 per cent., 
shortened to 35 per cent. on 1 in 90, speed 
25 m.p.h., and so over the peak. Dainton summit 
198 miles, had been passed in 199 min., and Brent, 
210 miles, near Wrangaton summit, in 218 min., 
1} min. ahead of time. This left 16 miles to North 
Road Station, the last two miles about 1 in 80 ; the 
distance was covered in 214 min., the arrival being 
half a minute early, 226 miles in 239} min. At 
every passing point from London to Plymouth the 
train was ahead of time, at Dainton as muchas 
4 min.; .an admirable performance, much to the 
credit of Driver Wotton and Fireman F. Smith, 
and one not made any easier by a strong head wind 








FiG. 22—*‘ KING *’ 


70 per cent. cut-off, which was shortened pro- 
gressively until when Westbourne Park, about 
1} miles, was passed it was 25 per cent.; Ladbrooke 
Grove, 20 per cent.; Ealing, 17 per cent. Southall, 
9 miles, was passed in 12} min. Slough, 19 miles 
in 203 min., found the cut-off at 15 per cent. 
Reading showed a little better than “ even time,” 
37 miles in 364 min. Up the Savernake bank, 
past Hungerford, and Bedwyn, near where the 
gradient is 1 in 175, the cut-off was lengthened to 
20 per cent., but once over the peak, it was shortened 
to 15 per cent., and remained at that down the 
long descent to Lavington. Near Patney, 81 miles 
in 80} min., on a gentle drop, the speed rose to 
92 m.p.h., the highest I have noted on any of my 
trips in North America or England. Except when 
climbing, the cut-off was 15-17 per cent., with 
regulator full open. At Heywood Junction, two 
coaches were slipped for Westbury, which was 
avoided by the use of the by-pass. Taunton, 
143 miles, was passed in 136 min., 24 min. ahead of 
time, and here the Wellington bank began, 
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all the way. I must mention that Inspector 
Lovesey was on the footplate, too, and it is to him 
the reader is indebted for the times and cut-off 
details. I have never before had anyone with me 
to “ do the dirty work,”’ and to me, so interested in 
many things on the footplate at least as impor- 
tant, and often more so, taking continuous 
notes of times and cut-off is very tiresome and 
secondary—which is why I have seldom done 
much of it. 

When one is on the footplate there are various 
ways in which it is possible to tell whether the 
engine is working hard or otherwise. One of 
these is by looking at what may be termed the 
human indicator—watch the fireman! On the 
northern runs he had a fairly easy time; 
on “ King William III” he worked like a Trojan 
throughout. Several times I reminded him that 
I was in his seat, and that I did not want 
to stay there a moment if he wished to rest. 
But he said emphatically that he would not 
want it, as he would have no time to sit down, and 
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neither did he. This time the firing was certainly 
the “little and often’ method—or perhaps the 
“good deal and continuous” would be more 
correct. Of course, the explanation lies in the boiler 
and fire-box dimensions. The former is a far smaller 
“heat reservoir” than that of, say, the L.M.S. 
“ Coronation ”’ class, the grate area is 16 square 
feet less, and the box long and narrow, so a fierce 
fire is necessary, with frequent replenishment ; and 
lastly, the extraurdinarily small superheater means 
more steam must be generated to do a given 
amount of work. The boiler as a whole was more 
heavily taxed, and ipso facto, so was the fireman. 
How little “tractive force” means in practice 
was clearly evident. “‘ No. 6007” had 40,300 lb., 
yet I rather think that, had an “A 4,” 
L.N.E.R., with 35,455lb., been hauling the 
‘‘ Cornish Riviera,” I should have had to prod the 
fireman at times to keep him awake! Of course, 
the different coal may have something to do with 
it also. The “ A 4’s” used Yorkshire coal, which 
never showed the slightest tendency to cake, 
whereas fire irons had to be used more than once 
on the Welsh fuel in ‘‘ No. 6007’s ” fire-box. But 
Fireman F. Smith was the most thorough, pains- 
taking expert I have ever seen at work. The hinged 
flap to the fire-door was operated by a chain, and 
he closed it invariably after every shovel of coal ; 
not once did he let it stay open. Thousands of 
times that chain was pulled, and I thought what a 
boon and a blessing the American pneumatic 
treadle-operated door would have been to him. 
His pressure gauge hand was always hovering 
about the 245 lb. mark ; the water gauge was always 
full, and he did his best by spraying the dusty coal 
in the tender to prevent his passenger becoming 
like a sweep. But in this he failed. That atten- 
uated cab was a cave of the winds, and coal dust was 
generally blowing about in it. This, coupled with 
the absence of the wind-deflecting strip of glass 
at the side, soon made me even less impressive 
than usual. The riding of the engine was rougher 
than that of the northern “ Pacifics,”’ and at 
Edington, where the track, built on a clay founda- 
tion, is very hard to keep in shape, it was super- 
latively harsh and bumpy. The engine was 
generally steady running, the original side-play 
allowed to the trailing axle having been done away 
with, as it had proved objectionable. Needless 
to say, no trouble of any sort developed, and 
Driver Wotton’s handling of the engine was 
masterly. 

The following day I returned to London on 
** No. 4037,” ‘‘ South Wales Borderers,’’ one of the 
‘“* Castle ” class, with the 11.50 a.m. train, which 
makes three stops—at Brent, Newton Abbot, 
and Exeter. The weight altered a good deal, as 
we started with five coaches, 179 tons, picked up 
two at Brent, making 248 tons; four more at 
Newton Abbot, 385 tons; and slipped one at 
Reading, reaching London with ten coaches, 
353 tons. We left dead on time, and again, as 
had been the case the day before, right through 
to London, we were always two or three minutes 
ahead of time, pulling into Paddington at 4.26 
p-m., one minute early. Perhaps both drivers 
were “on their toes ”’ a little, as they knew I was 
going to write up the trips, and the presence of 
the Inspector may have done something, too ! 
Again he attended to times and cut-off, so I can 
give a few details as a comparison with “ No. 
6007.”" Starting at 70 per cent., the cut-off was 
35 per cent. up the gradient to Mutley, 25 per 
cent. down to Laira, and the steep Plympton— 
Wrangaton bank was entered on at that figure, 
speed 40 m.p.h. This stretch has a couple of miles 
of about 1 in 40 to Hemerdon, up which the scale 
read 30-35-42 per cent., speed 25 m.p.h. After the 
Brent stop, the line is downhill to Totnes, passed 
at 50 m.p.h.; shortly afterwards the tremendous 
4-mile Dainton bank is begun, with its 1 in 45 
ruling gradient, and steeper stretches of 1 in 37, 
38, and 43. Hence, with 20 per cent. at the 
beginning, and 50 m.p.h., the figures became 
successively 25, 30, 35, and 42 per cent. at the 
tunnel, with speed down to 10 m.p.h., coasting 
thence down to a stop at Newton Abbot. From 
there to Exeter, along the sea coast, cut-off was 
17 per cent. and average speed 50 m.p.h., and after 
the Cathedral city, with 385 tons, it was never 
less than 22 per cent. and up to 30 per cent. climb- 
ing to Whiteball, with speed 40 m.p.h. over the 
top. Down the Wellington bank speed rose to 
80 m.p.h., with 17 per cent. cut-off, after which it 
never exceeded 70 m.p.h. right to London. Up 
Bruton bank cut-off was 27 cent., speed falling 
to 35 m.p.h. The Saves climb only brought 
the speed down to 50 m.p.h., with 22 per cent. 
cut-off. Passing Reading, we slowed to 25 m.p.h. 
to slip a coach, and over this steady 70-mile down 


gradient from Savernake to Paddington, except 
for the “‘ slip ” slowing, 65-70 m.p.h. was kept up 
all the way with 17 per cent. cut-off. The run 
ended at 4.26, one minute early—226 miles in 
276 min. gross, 26 min. having been taken for the 
three stops, leaving 250 min. running time, with- 
out any allowance for the slowings and restartings, 
the “ slip,” and two signal checks. Driver Hewitt 
and Fireman J. Smith did very well. The latter 
had little time to waste, but he was not worked 
so strenuously as his namesake on “ No. 6007,” in 
spite of the loads not being so very different with 
the two trains, at any rate over the easy part of 
the route from. Exeter to London. The “ Castle ” 
seemed freer running, and I gathered the men 
liked that class rather more than the “ Kings.” 
Perhaps this may be because they are employed 
on lighter work! “ No. 4037” rode slightly more 
roughly than the “ King”; I do not know why. 
There was a knock in the rear axle, not serious, 
but perceptible. On neither engine could the 
‘‘ motion ”’ be felt at all. 

These two runs left me with several impressions, 
and with a tendency to be dubious about one or two 
interesting points. As I have said, the riding was 
decidedly rougher than on the “ Pacifics,” and 
though this was only what I had expected, due 
regard being paid to the shorter wheel base and 
the absence of a trailing truck, it was really so 
much rougher that I was quite jubilant, 
thinking it confirmed a theory of mine that 
I had always held, as to the lack of need for 
compensating beams. I imagine they are 
a useless complication, and could well be done 
away with. The roughness of “King” and 
‘‘ Castle ’’ confirmed this, as it seemed to prove the 
compensation was ineffective, and on the way back 
to London I was already putting my deductions 
into concrete shape for this article. Fortun- 
ately, in time to save any reputation I may have 
for accuracy, Mr. Collett has since informed me 
that the compensating beams have all been taken 
off, so neither engine on which I rode had any! 
This just shows how foolish it is to jump to hasty 
conclusions. It reminds me of the story of the 
New Yorker who went to live in Florida, which 
is in the cyclone belt. He bought an expensive baro- 
meter, and was disgusted to find, on unpacking 
it, that the needle was stuck at “‘ Hurricane,” and 
that nothing would induce it to move. Indignant, 
he sat down, wrote an angry letter to the makers, 
and went out to post it. When he got back, he 
found that the house had disappeared, and the 
barometer with it. 

Both engines had a more strenuous time than 
the “ Pacifics,” and the reserve boiler power was 
evidently smaller. Truly, “ the boiler’s the thing ” 
—tractive effort goes for very little. Only first-class 
firemen could keep the needle on these engines 
near the blowing-off point, but this they certainly 
were. The skill with which they fired the long, 
narrow boxes was a real pleasure to watch, as they 
were masters of their craft. Nevertheless, I shall 
be glad to see experiments begin over here with 





mechanical stokers. Having a constitutional dis- 
like to hard work, a repulsion that only increases 
with the years, it naturally makes me unhappy to 
see anyone doing it. Several of my trips have 
been saddened in this way. 

Comparing the performances of “ Kings” and 
** Pacifics,’’ I wonder whether there can be any- 
thing approaching accepted ratios of boiler capa- 
city and cylinder volume? There certainly does 
not seem much evidence of it, and if English engines 
are compared with American, the discrepancies are 
still greater. “Kings” and “ Coronations ” 
both have much the same tractive effort, yet the 
former has a 34 square foot grate, and the latter 
50 square feet, the cylinder volume not being very 
different. One has 2514 square feet of heating 
surface, the other 3663 square feet, and a far larger 
boiler. The superheaters are still bigger con- 
trasts—313 and 856 square feet! No wonder the 
fireman had to stress his muscles. A modern 
American engine with similar cylinder volume 
would have 5000 square feet of heating surface, a 
1500 square foot superheater, and an 80 square foot 
fire-box. I think I like the American ideal best-— 
too much rather than too little. 

The “ King” class would appear to reach the limit 
that can be attained with the 4-6-0 wheel forma- 
tion, considering English loading gauge and weight 
restrictions. There is no way that its power could 
be increased without adding to the load on the 
coupled axles, which carry 224 tons each already. 
Short of a “ Pacific,” which might be unsuitable 
for G.W.R. curves, should greater power be needed, 
the 4-6-0 must become a 4-8-0), provided that 
type, too, could take the said curves. However, 
this is speculation, and these articles are con- 
cerned with present practice. I will end by saying 
I have much admiration for both “ Kings ” and 
“Castles,” their neatness of outline, in the absence 
of streamlining, that, however valuable it may be, 
would ruin the appearance of the finest-looking 
engine ever turned out, being very pleasing to 
anyone esthetically minded. It may be recalled 
that the prototype, “King George V,” went to 
America in 1927, and apparently created a very 
good impression, its clean lines, and the similarly 
trim appearance of ‘‘ The Royal Scot,” which also 
crossed the Atlantic, having admittedly stimulated 
engineers over there to “go and do likewise,” 
which many have certainly learned to do. “ King 
George V ” brought back with her two gifts—the 
bell and the wind-deflecting glass strip at the cab 
side. They still remain on it, but neither has been 
duplicated on other G.W.R. locomotives. Evidently 
the hint was not taken. Personally, I wish 
it had been, as I was picking cinders out of 
my eyes for several days after these two trips. 
Nevertheless, I am very well disposed to these fine 
machines, and their clever crews, and gratefully 
acknowledge the kindness I met with from all the 
staff, from Mr. Collett downwards. But the cabs 
were draughty, and the seats very unsympathetic. 
The next time I go ariding, I shall take a cushion. 


(To be continued.) 








Richmond Bridge 





oe widening of the eighteenth-century bridge 
across the Thames at Richmond, near London, 
is now approaching completion. The original 
bridge (Fig 1), built about 1774, was composed of five 
arch spans across the river, 59ft., 60ft., 71ft., 60ft., 
and 59ft., between centres of piers respectively, and 
a brick approach viaduct on low arches on each side. 
Like many other bridges of similar date, it had 
proved insufficiently wide to meet the require- 
ments of modern traffic. Its total width between 
parapets of 25ft. accommodated a roadway 
16ft. 10in. wide, and two narrow pavements, each 
4ft. lin. wide., and when used by coaches and buses 
which had barely room to pass, pedestrians were 
frequently in some danger, especially during the 
summer months when the river attracts consider- 
able crowds to the neighbourhood. In making the 
decision to widen the bridge, it was considered 
desirable that the appearance of the structure 
should be as little altered as possible. The work 
now in hand is therefore confined to the upstream 
side and the downstream side will remain un- 
altered ; whilst the facing stones of the original 
structure have all been taken down and will be 
re-erected, when not too weathered for further 





service, to form the upstream face of the new work. 





When the work is completed the bridge will carry 
a 21ft. roadway and two 7ft. 6in. pavements. As 
they were not originally as narrow as the bridge 
itself, the approaches are not being widened to the 
same proportionate extent. The new section of the 
bridge is being built as a separate entity, and 
though attached to the old work and forming 
apparently an extension of it, will not, in fact, be 
bonded in. It will be formed of Portland stone, 
faced with the original masonry. 

Perhaps the chief interest in the work now being 
carried out by the Cleveland Bridge and Engineer- 
ing Company, Ltd., under the direction of Sir 
Harley Dalrymple-Hay, of Westminster, lies in 
the methods adopted to achieve the security of the 
old structure whilst work was proceeding, and for 
the period of its useful life ahead. For there are 
few features of special interest in the new structure 
itself. Judged by modern standards, the founda- 
tions of the old bridge were thoroughly unsatis- 
factory. In Fig. 2 is reproduced a drawing from 
an article descriptive of the way it was proposed 
the work should be carried out, published in our 
issue of April 16th, 1937. It shows the arrange- 
ment of the original foundations of the river piers. 
These piers were built on timber rafts formed of 
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two layers of beams, Qin. and 6in. thick, with the 
lower side no more than 30in. below the river bed, 
which consists of sand and gravel overlaying hard 
clay. As originally built, the rafts were sur- 
rounded by a single row of timber sheet piles about 
din. thick, which in course of time had been broken 


detailed plan of action was drawn up, and was the 
subject of our original article in 1937. Only in 
minor details has it been found necessary to depart 
from that plan. The first work was the construc- 
tion of a “lead in” to facilitate the passing of 
river craft. This timber structure, supported on 
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FiG. 1—RICHMOND BRIDGE BEFORE WIDENING 


or had rotted, thus allowing scour to take place 
below the raft. At some later date an attempt 
was made to prevent further damage. A second 
row of piles was driven outside those already in 
place, the space between this ring and the pier was 
filled with concrete, in which the heads of the piles 
were embedded and boulders, broken stone, and 
bags of concrete were placed outside the rings of 


PIER No.3 


Top of Balustrade 















Concrete Bagwork, 

Stone Pitching ete. 
To Be Removed 

Existing Piles & Walings ’ 

To Be Removed 












River Bed 


Sand & 
Ballast 


Outer Piles 





Original Inner Piles 


SECTION THRO. EXISTING FOUNDATIONS. 


FIG. 2.—ORIGINAL PIER FOUNDATICNS 


piles. The arrangement then existing is shown by 
the drawings, Figs. 2 and 6. The remedial measures 
appear not to have been wholly successful, as 
scour had subsequently taken place. The founda- 
tions of the approach viaducts were much more 
satisfactory, and it has been found unnecessary to 
disturb them. 

Before any work was begun a more or less 





Fic. 3—SHEET PILING READY FOR DRIVING 








piles driven into the river bed, extends 175ft. 
upstream and 75ft. downstream from the bridge, 
and is 45ft. wide under the bridge, 90ft. wide at 
the upstream entrance and 82ft. wide at the down- 





Steel sheet piles were therefore driven around each 
pier as close as possible to the original timber 
piles. In order to allow these piles to be driven, 
without it being necessary to cut away the old 
concrete aprons and the old timber piles beneath 
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FIG. 6—ORIGINAL PROTECTION FOR PIERS 


them, they were pitched immediately outside 
the old timber sheet piles, and to facilitate the 
work arrangements were made with the Port of 
London Authority to keep open the sluices of the 
half-tide weir, which is situated about a half-mile 
below the bridge, thus allowing the water level to 
drop below normal. In Fig. 12 on page 470, 

















Fic. 5—** LEAD -IN”’ 


stream end. Its nature and the type of construc- 
tion adopted are clearly seen in Fig. 5. 

Before any work could be done about excavating 
foundations for the new work alongside the old 
piers it was imperative that something should be 
done to improve the foundations of the old bridge. 





FiG. 4—UPPER PART OF COFFERDAM UNDER ARCH 


FOR RIVER CRAFT 


work in progress at low water is illustrated, and 
the heads of some of the old timber piles are just 
visible beneath the arch where the concrete has 
been cut away. Headroom being very restricted 
under the arches, a special pile-driving equipment 
had to be used, and the piles had to be short in 
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length. A set of piles ready for driving is illus- 
trated in Fig. 3, and in Fig. 4 there is to be seen the 
sheet steel ‘dam,’ which formed the upper part 
of the cofferdams under the arches. Once the 
cofferdams were completed and pumped out, holes 
were pierced through the old concrete aprons and 
the rafts and the Joosten chemical consolidation 
process was applied to the underlying ground, 
which consisted of gravel and sand. 

On the upstream side the sheet steel piling was 
driven in a circuit wide enough to enclose the area 
to be excavated for the foundations of the new 
piers. As soon as the consolidation process had 
become effective, a cross wall of steel piles was 
driven across the interior of the resulting cofferdam 





FiG. 7—BUTTRESS SUPPORTS 


at the cut line between the new and old work, and 
excavation was begun for the extended pier founda- 
tions. In order to carry out this excavation 
which extended beneath the buttresses of the old 
bridge, it was necessary to dismantle the upstream 
cutwaters and buttresses below springing level. 
The upper curved faces of the buttresses were 
underpinned and supported on steel “ needles ” 
composed of 12in. by 6in. by 44 Ib. beams, the ends 
of which were secured to steel stools bolted to the 
inner faces of the cofferdam piles. An accom- 
panying illustration, Fig. 7, shows one of 
these needles in place, but the connection to the 
cofferdam is hidden by a part of the steel centering 
for the erection of the new arches. 





14 -6'Crs. 





The work of dismantling the face of the old 
bridge was not begun until the piers of the new 
structure had been built up to springing level. 
Centering was then erected on these supports and 
extended under the outer ring of masonry of the 
old bridge. In the side spans the centering con- 
sisted of steel arch ribs, Fig. 13 on page 470, sup- 
ported at the piers on timber stools, Fig. 9. But 
over the central span, where it was necessary not 
to limit the headroom a form of suspended center- 
ing was erected. Steel uprights were erected above 
the new piers and steel girders, Fig. 14 on page 470 
and Fig. 8, were erected to span the opening. Han- 
gers from the two girders supported steel arch ribs, 
beneath which were slung cross members to carry 
the actual timber laggings. By this construction 
encroachment upon the available headroom was 
reduced to a few inches only. 

In dismantling the upstream face of the bridge 
it was found that there existed circular section 
vaults in the spandrils above each pier to lessen 








Fic. 9—-ARCH CENTERING STOOL 


the loads on the foundations. One of them is to be 
seen in Fig. 10. In all these vaults, water having 
seeped through from above and picked up salts 
on the way, a growth of stalactites and stalagmites 
had taken place, extending from the soffit to the 
invert. They were so friable that they shivered 
to fragments at a touch. Yet they had formed 
and remained intact, despite the flow of traffic on 
the roadway above, indicating an entire absence 
of vibration. 

At the present time, work is proceeding upon 
the laying of masonry over the centering of the five 
arches. In our article in 1937 we mentioned that 
the new arches can only be made 4in. thicker at 
the crowns than the originals, and that this limita- 
tion is likely to reduce the available strength below 
the standard desired. A description was given of 
the ingenious plan devised by the engineer to over- 
come the difficulty by arranging for the distribu- 
tion of any loads falling upon the crown over a 





considerable portion of the arch. This work has 
not yet been begun, and we intend to leave refer- 
ence to it for treatment later when the work has 
been completed. 

No reference has so far been made to the state 
of the work of widening the approaches. This work 
was completed up to the underside of the roadway 





FiG. 10—-VAULT IN PIER SPANDRIL 


level during 1938. The new arches are built of 
brick, like the old, and in Fig. 15 on page 470 
the work of turning an arch is seen in progress. 
The old concrete aprons around the river piers 
are being rebuilt at a lower level with the intention 
of increasing the area of the waterway. Latterly 
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FiG. 11—NEW CONCRETE PIER APRON 


this work has been somewhat impeded by flood 
waters. It includes the burning off of the steel 
sheet piling which formed the cofferdams, the 
cutting down of the tops of the ancient wooden 
sheet piles, and the renewal of the old concrete 
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aprons and their replacement at a lower level in 
concrete with a timber kerb, as shown in 
Fig. 11. 

Our acknowledgments are due to Sir Harley H. 
Dalrymple-Hay, for putting the material on which 
this article is based at our disposal, and to the 


resident engineer at the bridge, Mr. W. F. Ware, for 
much courtesy and information, and to the Cleve- 
land Bridge and Engineering Company, Ltd., 
represented on the works by Mr. Lee Dunham, for 
permission to reproduce the photographs taken by 
its representatives at the bridge. 








The History of an Invention 


BY Dr. E. ROSENBERG* 


HE history of an invention is rarely told by the 
inventor when the invention is new. The 
inventor is aware that every word written by him 
may be used to his disadvantage in the patent 
offices and courts of the world, where applications 
for his original invention or improvements or law 
suits are pending, and that his publications will be 
carefully scanned by opponents who may try to 
prove that on his own admission the alleged inven- 
tion was just a routine thought, bound to occur to 
anybody who knew the state of the art and who 
was faced with the particular problem ; or that the 
invention was not understood by the author himself 
at the time of the application ; or that the original 
application does not disclose the invention because 
it contains nothing of the difficulties to be over- 
come, of which he admittedly knew nothing when 
filing his application. There may, of course, also 
be the suspicion that what he writes may not be the 
truth or not the whole truth, and may be designed 
to influence some patent office or court. Things, 
therefore, are not published at the hey-day of 
the invention, and later on the records are seldom 
available. Many of the facts have never been 
written down, and old files are not an object of 
veneration in manufacturing concerns, but are 
destroyed or stored away in dusty attics. 

But even long after the event it may be 
of interest to outsiders to learn of the obstacles 
encountered between conception and _ success 
and to learn how every invention, the greatest 
and the smallest, leads the inventor through 
unexpected troubles and depths of humili- 
ation before it establishes itself and survives. 
I have experienced this interest of the reader 
when in a book on the cross-field machine 
I described how the machine was invented as a 
train-lighting dynamo and how its adaptation for 
welding saw the light of the day. Perhaps also the 
history of the self-synchronising rotary converter 
with series-connected starting motor may prove of 
interest to engineers. 


SELF-SYNCHRONISING Rotary CONVERTER WITH 
SERIES-CONNECTED Starting Mortort 


When in the first decade of this century the 
rotary converter was introduced to the 50 cycles 
mains of this country, Professor Miles Walker, 
of the British Westinghouse Company, had a 
great share in it. In America the rotary was 
well established, but principally in 25 cycles 
supply, and the higher frequency gave additional 
problems. In the States, “tap starting’ was 
usual, 7.e., the starting of the rotary as induction 
motor using the stationary poles with their damper 
cage as secondary and the armature as the primary, 
and connecting the armature to taps of the low- 
voltage winding of the transformer, either 50 per 
cent. of the normal voltage or less. Tap starting 
was not favoured by engineers in this country 
because the commutator brushes fired during the 
starting period, unless a complicated brush-lifting 
gear was used, and the residual magnetism of the 
field was destroyed. The machine would fall into 
step just as often with the right as with the wrong 
polarity, necessitating often repeated trials, which 
was felt as a handicap when quick starting was 
required. With large 50 cycles machines therefore 
a starting or pony motor was usual, wound with 
two poles less than the converter, and with such 
resistance of the squirrel cage that the load repre- 
sented by the friction, windage, and iron losses of 
the correctly excited converter caused a slip, secur- 
ing a speed so near the synchronous speed of the 
converter that synchronising on the switchboard 
by means of a synchroscope was easily possible. 
With steady voltage and frequency, a skilled 
attendant could hand synchronise in a short time 





* Chief Electrical Engineer to the British Westinghouse 
Company 1907 to 1914. 


+ I am indebted to Mr. Cachemaille, Manager of the Patent 


Department, and to Mr. R. Townend of the Metropolitan- 
Vickers Electrical Company, for their kindness in establishing 
from old files some of the important data. 


-applied to rotary converter and pony motor. 





but with unsteady conditions, specially after a 
shut-down caused by some accident, or with a new 
man at the switchboard, often serious delay 
occurred. The adjustment of the starting motor for 
the correct slip was not an easy matter either, 
because the iron losses of individual machines vary, 
and it was often necessary to change rotor or stator 
windings of the pony motor after test. 

One morning in 1912 an engineer, Mr. L. Nichol- 
son, who had been to France on another mission, 
returned with a report of a French converter, with 
pony motor, that was not hand synchronised, but 
pulled itself into step through a choke coil, by 
means of which it was connected to the low-tension 
winding of the transformer as soon as it reached 
approximately correct speed. Mr. Nicholson was 
greatly impressed by this arrangement, which 
came from the American Westinghouse Company, 
as we learned afterwards. 

A few months earlier I had worked out a scheme 
which entailed a modification of the well-known 
cascade arrangement of two mechanically coupled 
induction motors (Fig. 1). Contrary to the usual 
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FIG. 1—INDUCTION MOTOR CASCADE CONNECTION 


practice, the second motor had a squirrel cage 5, 
and its stator windings 4 were connected between 
the slip rings 6 of the main rotor windings 3, and 
the liquid starter 7. The stator windings 4 of the 
second motor could be bridged over by a switch 8 
to cut the motor out of circuit if full speed was 
required. The primary winding 2 of the main 
motor was connected to the supply mains 1. The 
combination could run at two economical speeds, 
corresponding either to the number of poles of the 
main motor or to the sum of poles of both motors. 

While Mr. Nicholson reported, it occurred to 
me that the series connection of Fig. 1 could be 
If 
the stator windings of the pony motor were con- 
nected (Fig. 2) between supply and converter slip 
rings, they would act as choke coils to enable the 
converter to pull itself into step as soon as it was 
brought up by the pony motor near synchronous 
speed. The invention was made. 

- Perhaps it was not even necessary to use all the 
phases of the pony motor. One phase might be 
sufficient as a ehoke coil, allowing the use of a 
single-pole switch instead of a three-pole switch. 

I arranged with Mr. Nicholson to make a test 
straight away. It proved a failure. 

A converter just on test did not allow immediate 
series connection in all the phases. I do not 
remember whether perhaps the pony motor was 
wound with another number of phases or for a 
different voltage. Pony motors were often con- 
nected to a low-voltage supply of 440 volts, 
while the converter for a D.C. voltage of 440 or 
550 volts has only 310 or 380 volts A.C. between 
slip rings connected to electrically diametrical 
points. In a two-phase supply, the motor would 
be wound for two, the converter often for six 
phases. We could not connect all the phase 
windings, and one alone would not give the desired 
result. 

We tried therefore an ordinary motor and drove 
by means of a belt to a pulley on the converter 
shaft. Neither single-phase nor three-phase con- 
nection worked. Before the machine came into 
synchronism, there was violent jerking and the 
belt fell off. As often as we tried, always the same. 





We saw that trying to synchronise in one phase 
only meant to heap unnecessarily the difficulties, 
and that belt drive was out of the question. It was 
necessary to have the starting motor, even for the 
test, direct coupled to the converter, and to make 
a special stator winding that could easily be re- 
connected, so as to change the amount of current 
that would flow through the stator windings into 
the slip rings of the converter. The diamond- 
shaped coils that were used at that time for induc- 
tion motors could be arranged in different groups ; 
some could be cut out, allowing a number of com- 
binations. When the machine came on test again 
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FiG. 2—SERIES CONNECTION FOR STARTING MOTOR 
AND ROTARY CONVERTER 


the scheme proved workable. To get results, the 
impedance of the starting motor windings had to 
be chosen far lower than usual. A pony motor 
would take, up to then, about one-sixth of the full 
load converter current at start. Here twice this 
current was necessary. With such a winding the 
converter would pull into step, and the whole 
starting operation would be achieved in less than 
a minute. With again twice this starting current, 
starting and pulling into step would not take more 
than fifteen seconds, but the polarity of the con- 
verter might be reversed, while in the first case 
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FiG. 3—CONNECTIONS FOR SELF -SYNCHRONISING 
ROTARY CONVERTER 


the converter always kept its polarity. No objec- 
tionable sparking occurred in either case. 

I do not claim that we found out all these exact 
figures at the first test. One machine differs from 
another, and our possibilities for changing the 
windings of the pony motor were not so ideal 
that hundreds of different combinations could have 
been tried. Much was learned by trial and error 
in several consecutive machines. 

Fig. 2 shows the essence of the arrangement. 
Between the low-voltage A.C. mains 2, 3, 4 and 
the slip rings 12, 13, 14 of the synchronous machine, 
the stator windings 6, 7, 8 of the pony motor 5 
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are connected for starting, and are bridged over 
by the three-pole switch 15 after pulling into step. 
Fig. 3 shows, a little more elaborately, in addition, 
the high-tension switch 16 that connects the trans- 
former 17 to the supply mains 2, 3, 4, the com- 
mutator 28, with D.C. mains 26, 27, the exciting 
winding 25, with field rheostat 29 and D.C. volt- 
meter 30. 

The reason for the satisfactory performance was 
later explained in a paper “ Self-synchronising 
Machines,” read before the Institution of Elec- 
trical Engineers (Journal I.E.E., 1913, page 62). 
With 30 per cent. full load current flowing through 
the stationary or unexcited converter, the voltage 
across the slip rings was measured as only 6 per 
cent. of the full voltage, and practically the whole 
voltage was consumed by the windings of the pony 
motor, which with this high current would give a 
high starting torque, bringing the converter quickly 
up to speed. Now the commutator brushes, short 
circuiting only a small fraction of 6 per cent. 
voltage, would not cause objectionable sparking, 
not even if by doubling the current the voltage 
was doubled to 12 per cent. Even in the latter 
case there was a huge difference against tap start- 
ing, where 30 to 50 per cent. voltage was applied 
to the slip rings. When the converter ran near 
synchronism, it had time to excite itself and pulled 
into step, the voltage shifting over gradually 
from the pony motor to the converter and the 
current dropping down to such a small value that 
the voltage across the windings of the starting 
motor dropped to an insignificant amount, allow- 
ing a bridging over without appreciable rush of 
current. Fig. 4 is an oscillogram taken at a much 





for the supply of D.C. to a textile mill. It was a 
six-pole converter with a four-pole -pony motor. 
Nothing unusual was noticed on test. But on site 
the machine would not always pull into step. The 
no-load speed of the pony motor being 1500 and 
the synchronous speed of the converter 1000 r.p.m., 
there was the danger of the set rushing through 
synchronous speed, if the converter failed to excite 
itself at once, were it due to inaccurate setting of 
the field rheostat or to some roughness or a film 
either on the commutator or brush surface. The 
machine had to be switched off and restarted, and 
if that was done a few times the windings of the 
pony motor would smoke and alarm the attendant. 
There was a possibility to improve the pulling into 
step by cutting a few of the stator coils out of the 
circuit and by increasing the air gap by boring 
out the stator iron. Just at the time of the trouble 
I read my paper. Mr. ©. L. E. Stewart, the 
Corporation engineer sent me a letter; I 
should be grateful to him that he had not 
come to the Manchester meeting to warn 
the audience of his experience. It certainly was 
time to satisfy the customer, and a first-class 
workman was chosen to do the necessary work 
next week-end to have the machine ready for 
starting on Monday morning. Monday came and 
the telephone rang: “The man you have sent 
lies drunk in bed. The machine is taken to pieces, 
the mill is shut down, all the workmen are idle.” 
The foreman who had chosen the man would not 
believe the tale. “The man is a teetotaller; he 
has signed the pledge.” The riddle was solved 
through a dry remark of the assistant superin- 
tendent: “‘ He has signed the pledge more than 





Fic. 4—OSCILLOGRAM SHOWING TRANSFER 


later date, produced during the law suit mentioned 
later on and published in E. P. Hill’s book ‘‘ Rotary 
Converters,” which shows the gradual transfer of 
the voltage from the pony motor to the slip rings, 
after approach to synchronous speed, the drop in 
current, and the surging occurring both in current 
and starting motor voltage before actual pulling 
into step has taken place. These surges well 
explain that in the first experiment the belt fell 
off every time before a result was obtained. 

My explanation for the maintenance or reversal 
of polarity was that with low flux about nine- 
tenths of the magnetomotive force was spent for 
magnetising the air gap and the rotor iron, and one- 
tenth on the field iron. If 6 per cent. of normal 
flux are impressed on the converter armature, 
only 0-6 per cent. of the full M.M.F. try to produce 
alternating magnetisation of the field structure, 
and that does not reverse the residual magnetism, 
which represents 1 to 2 per cent. of the full M.M.F. 
With 12 per cent. impressed A.C. armature volt- 
age, the residual magnetism may be overcome. 

In spite of the increase in starting current, the 
size of the pony motor was not increased, and it 
even remained cooler owing to the reduced starting 
period, if its windings were properly designed for 
pulling into step. 

In the patent specification I mentioned the 
possibility of using single-phase or three-phase 
commutator motors, but there was no object in 
using them, and so they never were tried. There 
would have been an object in trying another feature 
mentioned in the patent specification, viz., using 
a starting motor with the same number of poles as 
the converter, and I would have been saved a 
humiliating experience if I had tried it then instead 
of sticking to the established rule that the pony 
motor should have two poles less. 

Engineers who saw the experiments were greatly 
impressed and orders were given for the new 
arrangement ; 1000-kW, 12-pole machines, and 
others, gave good results. 

Unexpected trouble arose with a 300-kW con- 
verter, ordered by the Corporation of Rawtenstall 





OF VOLTAGE 


once. Every time he gets into trouble through 
drink, he signs the pledge.” 

Another workman put the machine into order. 
A re-occurrence of the trouble on this and 
similar machines was prevented by a suggestion 
of Mr. Aldous, to fit the stator of the pony motor 
with a six-pole and a four-pole winding, resulting 
in a no-load speed of 1060 r.p.m. (Any speed 
between 1000 and 1500 r.p.m. can be obtained by 
selection of an appropriate number of turns in the 
two windings.) It was eleven or twelve years later 
in Austria that, on the suggestion of Mr. F. 
Janovsky, with a four-pole converter, a four-pole 
starting motor was used. And, lo and behold ! 
it worked. . 

In general, it was not necessary to trouble about 
the resistance of the rotor winding, and some time 
after 1912 I tried with success a solid steel rotor 
without any winding for the pony motor, although 
for normal motors the solid steel rotor has the dis- 
advantage of small power and overload capacity 
and of a poor power factor and efficiency. Here, 
with the winding necessitated by the consideration 
for easy pulling into step, the power is abundant, 
the efficiency during starting does not matter, and 
a low power factor is no fault in a choke coil. 

About the British patent, litigation arose, lasting 
longer than the patent itself. The customers asked 
for the arrangement, and the B.T.H. thought that 
the broad claims of the patent were anticipated 
by a U.S.A. patent 459,772 of Tesla’s, filed in 
1891, which comprised, among many combina- 
tions, of a single-phase motor, with short-circuited 
single-phase winding, and a split-phase starting 
motor, also a series connection of the two. The 
worst was perhaps that the first motor was called 
a synchronising motor, although it had no D.C. 
excitation. On seeing Tesla’s specification, I 
suggested a bold, unconventional course—to tell 
Siemens-Schuckert, who just then had on other 
grounds entered opposition to the grant of the 
German patent. This should enable an independent 
authority to investigate the bearing of Tesla’s 
patent on mine. The patent experts were greatly 





averse to supplying ammunition to opponents, but 
my suggestion prevailed with the managing director 
(the late P. A. Lang). The German Patent Office 
upheld the patent and so convincing were the 
reasons given for its decision that not even an 
appeal was lodged. 

In Britain the first court decided against the 
validity of the patent, while the Appeal Court 
and the House of Lords upheld the patent. The 
patent expired in 1926, while the final judgment 
of the House of Lords was delivered in 1927. Up to 
the expiration of the patent more than 1,000,000 
kW of converters had been fitted with this start- 
ing arrangement by Metropolitan-Vickers (formerly 
British Westinghouse), British Thomson-Houston, 
Siemens Brothers, and Mather and Platt, Ltd. 

Soon after the House of Lords decision the two 
litigants, Metropolitan-Vickers Electrical Company 
and British Thomson-Houston Company amalga- 
mated into the Associated Electrical Industries, 
Ltd. 

In Germany a firm described several years later, 
most likely before investigation through the Patent 
Office, the self-synchronising method for high- 
tension synchronous motors as a new invention of 
their own, but found that it was completely 
described in my patents. It was one of the cases 
when the same thing is invented by different authors 
at different times, independently of each other. 

This is shown also by the interesting history ot 
the invention in America. There, Mr. James 
Burke had filed already in 1907 an application for 
the identical invention. His U.S.A. patent, 
No. 1,073,662, was issued on September, 23rd, 
1913, nearly a year and a half after my British 
application and half a year after the publication 
of my paper without my hearing ever a word from 
him. His claims are restricted (in the case of direct 
coupled machines) to a starting motor with fewer 
poles than the synchronous machine, and are 
clearly drawn in the knowledge of Tesla’s patent. 
Obviously, he did not consider the invention 
important enough to apply for European patents. 
Whether in trying it out he hit on a rotary with few 
poles or whether the windings were not well pro- 
portioned, or whether the known methods were 
so well established in America that the large com- 
panies specialising in rotary converters did not 
properly investigate the suggestion of an outsider, 
even of one so well known as James Burke, I do 
not know. 

But the success of the first few applications 
certainly plays an all-important part in the 
development of nearly every invention. Had 
Rawtenstall been the first plant in England to try 
the scheme it might have proved the last. The 
Corporation engineer, not seeing anywhere else 
a successfully working plant, could easily have 
lost patience and asked for establishment of hand 
synchronising which he had ordered from the first. 
Had he not granted the time for trying the scheme 
with another motor winding (be it Mr. Aldous’ 
combined four and six-pole or a plain four-pole 
winding), he might have prejudiced fatally the 
application of the scheme to further plants. After 
such a failure, no competitor would have troubled 
about litigation, and perhaps I would never have 
heard anything about Tesla’s and Burke’s patents. 
The thing might have remained an abandoned 
paper patent, enjoying eternal rest in the files. 

Doomed is the invention whose author, in any 
stage of its development, is barred from the famous 
rule: “If at first you don’t succeed, Try, try, 


try again.” 








Tue New LancasHinE Rivers Boarp.—At the first 
meeting of the new Lancashire Rivers Board, which, 
under the Lancashire County Council (Rivers Board and 
General Powers) Act of 1938, takes over the duties for- 
merly carried out by the Mersey and Irwell Joint Com- 
mittee and the Ribble Joint Committee, Alderman J. H. 8. 
Aitken, of Nelson, was elected chairman, and Alderman 
R. W. Shepherd, of Manchester, vice-chairman. Sir 
George Etherton, who had acted as clerk to the two 
former joint committees, was appointed clerk of the new 
Board, and Dr. G. D. Elsdon was appointed chief inspector. 
The area to be controlled by the new Board is one of about 
1,370,000 acres, containing 394 sewage works and 514 
trade premises with recognised outlets to streams. 

A Lusricant ror Russer.—The use of natural and 
synthetic rubber as a bearing material has been steadily 
growing in industry. It has been found that colloidal 
graphite, as a dispersion in water, is a good lubricant for 
this type of bearing, and we are informed that E. G. 
Acheson, Ltd., Thames House, London, 8.W.1, has 
developed a lubricant consisting of its ““ dag” product in 
glycerin and water for this class of work. The glycerin 
and water, themselves lubricants, act as carrier for the 
particles of graphite which form an efficient and lasting 
slippery surface on the rubber. In addition, the rubber is 
prevented from much oxidation and abrasive wear, and 
is kept in good condition. The particles of colloidal 
graphite also penetrate interstices, such as joints and 
connections, and prevent squeaking. 
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(Continued from page 436, April 7th) 


M\HE second paper to be taken on Wednesday 
morning was then read -—*‘ Special Features in 
the Design and Loading of Self-Trimming Colliers,” 
by E. H. Mitchell. 
SELF-TRIMMING COLLIERS 
This paper deals with the special features in the design of 
self-trimming colliers to ensure that they will be safe against 
possible shifting of cargo. Estimates of the probable amount of 
shifting with a given angle of roll or lurch are given, also the 
resulting angle of permanent list, and a standard of comparison 
is proposed. The conclusion reached is that well-designed 
vessels of this type are safe against any feasible shifting of 
cargo, even when the end holds are only partially filled as is 
the case when loading to the winter load line with a fairly 
heavy class of coal. The effect of pumping out water ballast 
during loading is also dealt with. 


Discussion 


Mr. Wilfred Ayre said he felt that the author could 
have made a stronger case and could have proved 
that the self-trimming collier was a far safer type of 
ship for carrying fuel cargoes than many other ships 
engaged in that trade. There were many colliers 
having a beam/draught ratio substantially less than 
2-2, and from his experience as a builder of self- 
trimming colliers, it was unsafe to work on a beam/ 
draught ratio of less than 2-2. Indeed, in the modern 
colliers now being built the ratio was appreciably in 
excess of that, and that was why the modern self- 
trimmers possessed very much more stability than 
the older type. There had been a great demand for 
colliers of larger and larger deadweight cargo capa- 
city, and in many cases the only way to increase the 
carrying capacity was to increase the beam, and, of 
course, with constant draught, the beam/draught ratio 
had also been increased. 

Mr. E. W. Blocksidge (Lloyd's Register of Shipping) 
‘said that the general question of the stability of self- 
trimmers had been the subject of discussion and 
investigation by the staff association of Lloyd’s 
Register for the past ten or fifteen years, and Mr. 
Mitchell’s conclusions were corroborated by those 
investigations. The author’s conclusion could be 
summed up in his statement that it was generally 
admitted, and the author considered it was proved 
by experience, that well-designed _ self-trimming 
colliers were not subject to any risk of listing by 
reason of the shifting of the coal when fully loaded 
with hatches full. Seeing that when a ship was 
loaded down to the winter marks there were pockets 
left in the holds, in which pockets there was no coal, 
Mr. Blocksidge asked if the author considered it 
safer for that particular type of ship to be loaded 
down in that manner in the winter. Ballast tanks 
were absolutely essential for those ships, and he 
believed that at least 25 per cent. of the capacity of 
such ships was taken up by them. One could rest 
assured that the Board of Trade Regulations for 
tonnage would never put those ships to any dis- 
advantage for that space was deducted or exempted 
in the tonnage allowance. 

Dr. E. V. Telfer said he did not agree with Mr. 
Mitchell’s suggestion that the sudden shift of cargo 
could not occur when the ship was upright, but would 
take place at the extreme angle of roll. Whilst the 
acceleration was at the maximum angle, the 
momentum had increased from that maximum angle 
through the upright, and he imagined that, just as 
the ship’s velocity was a maximum as she passed 
through the upright, so the coal itself would have a 
maximum movement in the upright condition. 

As to the recommendation of a minimum meta- 
centric height of 18in., whilst Dr. Telfer considered 
that that was too much for a ship carrying coal, he 
appreciated that the ship must also carry other 
cargoes, possibly timber, and in that case 18in. was 
none too much. 

Mr. H. E. Steel recalled a paper by Professor 
Jenkins, presented to the Institution in 1887, in 
which he had shown that, taking a levelled surface 
of cargo (which was grain in that case), and support- 
ing it by a longitudinal plane passing through the 
centre of gravity of the ship, making an angle with 
the horizontal equal to the angle of repose, the surface 
particles above that plane would shift when the ship 
had rolled to a maximum angle, the angle of roll 
being less than the angle of repose. He also referred 
to some calculations he had made, adopting some of 
Mr. Mitchell’s figures, concerning the angles at which 
cargoes would shift. Very many hundreds of voyages 
were made by colliers with perfect safety, and that 
might be due to the normal care taken in their loading ; 
it did not mean that colliers which were well designed 
and well navigated could be loaded carelessly. 

Mr. Mitchell, in a brief reply, agreed that there was 
danger in a large expanse of hatch, and one of the 
problems which must be dealt with carefully was that 
of making them strong enough to ensure safety under 
all conditions. 


Engineer Vice-Admiral Sir George Preece presided 
at the morning meeting on Thursday, March 30th, 
and the first paper read was ‘‘ The Extraction of 


Condensate from Expanding Steam : Its Effect upon 
the Efficiency of the Ideal Heat Cycle and its Influ- 
ence upon the Selection of Initial Steam Conditions,” 
by Dr. W. M. Meijer. This paper is summarised thus 
by the author :— 


EXTRACTION OF CONDENSATE AND THE HEAT 
CYCLE 


This paper deals with the influence upon the ideal heat cycle 
of the extraction of condensate from expanding steam. The 
author contends that, under certain assumed conditions, the 
thermal efficiency of the ideal heat cycle does not improve, but 
rather does it diminish with the application of pre-superheat, 
and he draws the conclusion that the value of high superheat 
as a means of improving the efficiency of steam power ts is 
being over-estimated. The use of super-high initiol steam 
pressures at relatively moderate initial superheat combined with 
the mechanical extraction of condensate at appropriate stages 
of the expansion is recommended. The paper puts on record 
results obtained in practice, showing that very efficient extraction 
of moisture from expanding steam is possible with simple means 
and directs attention to the advantages that may be obtained 
with the water extraction steam cycle for marine propulsion with 
special reference to naval vessels. 


Discussion 


Mr. Stanley Cook said he agreed with the author 
in advocating hjgh initial pressure, where the con- 
ditions were suitable. On a purely thermodynamic 
basis a stronger case could be made for high initial 
pressure than for high initial temperature, for the 
simple reason that a large proportion of the heat, 
namely, the latent heat of evaporation was put into 
the steam at the boiling temperature and increase 
of pressure therefore increasing the temperature of 
reception of this large proportion of the heat, increased 
the efficiency of the cycle. The advantages of high 
initial pressure, however, were reduced in practice 
by two factors—(1) increased loss by leakage, (2) 
increased mechanical loss due to the water of con- 
densation. The removal of the water of condensa- 
tion from the turbine, if and when it could be done, 
was therefore desirable on the ground of efficiency. 
It was also desirable for the avoidance of corrosion 
and erosion. 

From the thermodynamic point of view the advan- 


tage of water extraction was of the same kind as that | sq 





























aw h 
6 c 
a C g 
d = i 
“THe EnGincer” g 
Fic. 1 Fic. 2 


of bled steam feed heating and air preheating. These 
involved the utilisation of low-grade heat, wherever 
there were means of absorbing it, in preference to 
using heat at boiler temperature. For example, with 
bled steam feed heating in an ideally regenerative 
manner, it was supposed that the feed water was 
heated in an infinite number of small stages in such 
a way that in each stage of small increment of the 
feed temperature the heat was supplied to it from 
steam at that temperature. There was then no 
irreversible transfer of heat, and the full efficiency 
of a reversible cycle was obtained, namely, the 
Carnot efficiency corresponding to the temperature 
limits. He disagreed entirely, however, with the 
author’s statement in regard to Fig. 1 that an infinite 
number of water extraction stages was also required 
to make curve cd parallel to curve ab. Provided 
there was no irreversibie drop in temperature in this 
ideal cycle the full efficiency was obtained with bled 
steam feed heating, and water extraction could do 
no more. [If it could, we should be on the way to 
perpetual motion. When, however, we came to a 
practical case and adopted a finite number of stages, 
then water extraction so far as it could be applied 
had a slight advantage over steam extraction, because 
the steam extracted was giving up heat to feed water, 
the temperature of which varied from the lowest 
point of that finite range to the highest, whilst the 
latent heat given up by the steam was at the highest 
temperature of that range. There was therefore a 
small degree of degradation of heat in the transfer. 
This was the reason, and the only reason, why in 
the examples worked out in the Appendix, the cycle 
which adopted water extraction as well as bled steam, 
utilising both for feed heating, showed a slight 
advantage, a matter of less than 1 per cent., however, 
in the example in question. 

In Fig. 2, as in Fig. 1, the same diagram would be 





obtained with feed heating by bled steam only. The 





comparison drawn by the author between cyele | 
and eycle 2 therefore equally discredited the use of 
superheat when the feed heating was done by bled 
steam. The reason for this, however, was quite clear. 
The feed heating in cycle 2 had not been carried to the 
same temperature as in cycle 1, presumably on the 
view that only saturated or wet steam should be bled 
for this purpose. But superheated steam could be 
profitably bled for feed heating, as would be obvious 
when it was considered that the steam so bled had 
already done some work in the turbine. In practice 
feed heating was done in stages, and was not carried 
to the full temperature of evaporation in the boilers, 
both of which facts would considerably modify this 
comparison. 

Continuing, Mr. Cook said that water of condensa- 
tion in a turbine was an evil to be avoided as far as 
possible, and he was entirely in support of taking 
whatever means were practicable to get it out and to 
utilise its sensible heat. That, however, was a very 
different thing from adopting, as the author suggested, 
such conditions as would encourage its formation in 
order to have the satisfaction of removing it. There 
was a mechanical loss due to the existence of water of 
condensation in a turbine. The examples given in 
the Appendix were not representative of practical 
conditions. For instance, to have five stages through- 
out the turbine of accumulation of water up to 10 per 
cent. was almost unthinkably bizarre—the mechanical 
loss would be enormous—and, in the second example 
of accumulation to 33-4 per cent., the turbine had 
nearly become a water turbine. He recognised that 
these examples were only put forward for the purpose 
of making a straight comparison, and for the purpose 
of proving the author’s statement in connection with 
Fig. 1, which he hoped, however, he had sufficiently 
controverted. The author’s suggested method of 
controlling the output of a steam installation by varia- 
tion of boiler pressure was not the perfect solution 
which might appear to be on a superficial view. The 
exhaust end of the turbine would have to be made 
suitable for dealing with the full volume of the steam, 
whatever the initial pressure, so that the author’s 
proposals differed very little from controlling the 
output by throttling, which was recognised to be 
inferior to control by nozzles or by by-passed stages. 

It was necessary to consider under what conditions 
there would be scope for the application of water 
extraction. For example, to take conditions which 
were typical of a large number of important marine 
installations with an initial pressure of 450 lb. per 
uare inch absolute, a superheat temperature of 
750 deg. Fah. after expansion to 29in. vacuum with 
a mechanical efficiency of 80 per cent., the steam was 
about 10 per cent. wet at the exhaust. Obviously 
there was little scope for intermediate water extrac- 
tion in such a case. For higher pressures the most 
satisfactory way of keeping down the water of con- 
densation was to adopt reheat. It would take too 
long to cover the whole field of possible pressures and 
temperatures, but the effectiveness of a reheat system 
was readily grasped if we considered that expanding 
from a pressure of 250 lb. at 750 deg. Fah. with the 
usual mechanical efficiency there would be a wetness 
of about 6 per cent. at the finish. If, therefore, what- 
ever the initial conditions, the steam was re-super- 
heated to 750 deg. after it had expanded to about 
250 Ib., the steam would be dry throughout except for 
the last stages, in which it would increase to a final 
value of 6 per cent. The size of the pipes for the 
return of the steam to the reheater would not be pro- 
hibitive, as at this pressure they would be of the same 
order of size as main steam pipes. From the point of 
view of thermal efficiency and avoidance of the evil 
effects of water of condensation, namely, braking 
effect and corrosion and erosion, this appeared to be 
by far the best system for adoption with high 
pressures. 

Major W. Gregson said that all steam engineers 
would be agreed that the limitation of the steam cycle 
as they knew it at present were purely temperature 
limitations, and until the metallurgical people could 
provide better metals it would be impossible to go 
ahead with temperatures as they desired. Pressures 
presented no difficulty, but temperatures did. A way 
out of the difficulty was to adopt the reheat cycle, 
but in his investigations on the reheat cycle for 
marine work he had come up against a good many 
fundamental troubles. He agreed that when reheating 
between 300 1b. and 400 1b. pressures the pipe lines 
became commensurate with the size of the pipe lines 
in the ordinary type of high-pressure installation ; 
but unfortunately, owing to difficulties in bringing 
the steam back into the reheater in a boiler, and in the 
somewhat limited space available on ships, the 
pressure losses were very often so much that a good 
deal of the beneficial improvement due to reheat was 
negatived by these difficulties. The paper gave 
another way out of the trouble by means of the water 
extraction cycle, and he felt that the author’s cycle 
was well worthy of consideration if it would only give 
a result equal to what would be obtained with 
adopting a higher pressure of reheat cycle on the 
temperature equation. He knew the author claimed 
further advantages, but from the practical point of 
view if engineers could only get this equality that was 
all they need ask for at the moment. 

With regard to the extraction of water, it was well 
known that in bleeding turbines for feed heating they 
were limited to a certain number of stages, for 
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practical reasons, and it did not seem practicable to 
obtain the turbine design required to approach 
something like the infinite extraction so desirable 
from the theoretical cycle point of view. 

Referring to the mention in the paper of getting 
sudden high outputs by a combination of a forced 
circulation boiler and the extraction cycle, Major 
Gregson said that frankly he did not see where that 
came in at all, because it could equally be done with 
the natural circulation types of boiler. After all, 
suddenly increasing the yield of steam from any boiler 
plant was not a function of the boiler, provided it 
had a satisfactory circulation, but was a function of 
the ability suddenly to burn more fuel in the pre- 
scribed volume of the combustion chamber. 

The author, who promised a detailed reply in 
writing, mentioned the point raised by Mr. Cook, in 
which he disagreed with the statement in the paper 
concerning Fig. 1, and drew attention to the fact that 
a cycle working on a mixture of two fiuids could not 
be considered in exactly the same way as a cycle 
working on one fluid. In this case there were two 
fluids, namely, dry saturated steam and water. 
Although he had assumed in his calculations an 
adiabatic expansion as considered in normal steam 
practice, he contended that it was not really adiabatic 
expansion for each of the two fluids which took part 
in this eycle, because that portion of the fluid which 
was steam had heat added to it in the course of 
expansion, heat which was given off by the water, so 
that although the calculations were based on adiabatic 
expansion, the dry saturated steam did not expand 
adiabatically. 

Mr. Cook remarked that although the author had 
said that the ordinary considerations of the diagram 
did not apply when there were two fluids, it must be 
remembered that the temperature entropy diagram 
was a heat diagram, which represented the tempera- 
ture in the vertical direction and quantities of heat 
hy its area, and provided heat was put in or taken out 
without any degradation of the temperature they 
would get the full Carnot efficiency. 

The Chairman, proposing a vote of thanks to the 
author, said he had always accepted the completely 
regenerative cycle as being exactly the same as the 
Carnot cycle and he had always been told that Carnot 
did not mind what fluid he used. If that were not 
the case, he was: prepared to be converted, but at the 
moment he felt considerably shaken in his con- 
ceptions of the theoretical side. With regard to the 
practical side and speaking as a naval engineer, he 
said that a good deal of what one read must remain 
speculation until it was tried, and he would leave it at 
that. However, he had hopes that his thermodynamics 
would not have been shaken in the manner they had 
by this paper. 


At the afternoon session on Thursday, March 30th, 
with Sir Eustace Tennyson D’Eyncourt in the chair, 
the first paper was “The Effect of Shape of Bow 
on Ship Resistance (Part IT),” by Mr. A. Emerson. 

‘ BOW WAVE AND RESISTANCE. 

The paper is a continuation of the one read before this 
Institution at the Spring Meeting in 1937, and describes experi- 
ments made as part of the programme of research approved by 
the Advisory Committee of the William Froude Laboratory. 
The general object of the experiments is to determine the effect 
of bow changes on ship resistance. The previous paper dealt 
with ships of 0-78 prismatic coefficient, and showed that the 
general easiness of the form at the fore-shoulder was of more 
importance than the actual shape or fineness at the bow. The 
present paper is confined to forms of.0-74 prismatic coefficient, 
representing the more usual form of modern cargo boat. The 
results show that at low speeds the bow ending should be fairly 
fine, and that at higher speeds it is important to have the correct 
angle of entrance at the water line. The angle of entrance asso- 
ciated with any form is diseussed in the paper and in the 
conclusions. 


DiIscUSSION 


Dr. E. Y. Telfer said he concluded from the experi- 
ments described in the paper, and from the previous 
experiments by the author, that the case for the 
straight stem up to the load water line was on the 
whole established ; and it should be associated with 
a clipper type of stem above the load water line in 
order to keep the flair angles fairly constant and 
equal to that of the load water line itself. Pre- 
sumably the author’s next researches would be 
devoted to the study of a still finer model, and Dr. 
Telfer recommended strongly a detailed study of the 
hollow water line shape, both in the ballast and the 
loaded condition, because at some speeds it showed 
amazingly small wave-making resistance, but brought 
about increased resistance at low speeds. The hollow 
water-line shape produced a more two-dimensional 
type of flow, which might cause excessive eddying 
out, and therefore it had presented a very intricate 
problem, showing the influence of bow design on 
eddying out. He believed some of that influence was 
coming out from the author’s experiments, and was 
revealed in the variation of the propulsive coefficient, 
which, though slight, was quite definite and regular. 

Dr. L. Troost (Holland) said that apparently the 
author had given the results obtained on eight 
variations of one parent form. Scientifically, however, 
one should never apply results outside the scope of 
the experiments, and therefore it was desirable that 
the author should state the limits of application of his 
results, based on general experience of his tank work. 
He asked if the results held good for forms which 
deviated somewhat from the parent form? In 
several cases, in the tank experience in Holland, forms 





with heavily raked bows and “V’” sections did 
extremely well as compared with others. Differences 
of as much as 5 per cent. in propulsive coefficient 
were obtained when testing forms which were other- 
wise equal, but had marked differences in bow form. 
Commenting on the fact that the author had used 
models only 16ft. 8in. long, he said that two years 
ago, in tank work in Holland, it was found that such 
small models tested at such low speeds were very 
liable to give misleading results from the point of 
view of laminar flow. In one or two cases there were 
differences up to 10-14 per cent. with 16ft. models, 
especially with the heavily raked “‘ V ” forms. 

Dr.-Ing. H. M. Weitbrecht (Germany), in a written 
communication, stated that the difference in resist- 
ance between the forms under investigation by the 
author was in part extremely small, and suggested 
that possibly the procedure of conversion of the 
model results to a 400ft. ship basis had allowed a 
form to be allotted a more favourable position in the 
order of merit than was warranted by the original 
model values. In that event the order of merit as 
ascertained by a full-scale comparison would corre- 
spond more closelywith that derived from the model 
values than with that derived from the converted 
values. 

Dr.-Ing. E. Foerster (Germany), in a written com- 
munication, stated that the well-known discrepancy 
between the results of tank tests in smooth water and 
actual performance of vessels was so considerable that 
it had been found impossible correctly to deduce from 
smooth water experiments with models with different 
shapes of bow their comparative performances in a 
seaway. The coefficients for the estimation of speed 
and power on the basis of tank results were by no 
means alike for vessels of differently shaped bows. 
Therefore the author could not claim that in both 
cases the well-known and equal “‘ service coefficient ” 
could be used for the estimation of speed and power 
and that there was no sense in correlating sea per- 
formance with tank figures. Indeed, the conclusions 
as published might lead interested readers, without 
knowledge of that development, to a wrong judgment. 
He was sure the author was not aware that he might 
discredit an important progressive development by 
his statements, which related only to smooth-water 
action. Moreover, it would appear that he had com- 
pared shapes of bows which were of somewhat inferior 
quality to some which had already been built in 
numerous seagoing vessels. 

The wedge-shaped bow automatically favoured the 
wave-rejecting character of the upper parts above the 
water line and enabled the speed of the vessel to be 
maintained under bad conditions without the danger 
of heavy breakers on the forecastle and forward 
hatches. 

As to propulsion, it had been proved by experiment 
and observation that the centre of pitching movement 
was moved considerably aft in comparison with normal 
shaped vessels with their more vertical frame sections, 
with the result that there was less racing of the pro- 
peller and therefore steadier thrust. 

The statement that the wedge-formed ship with 
raked stem was comparatively bad in the ballast 
condition on account of the shortening of the length, 
of course, related only to smooth water conditions, 
and was a rather theoretical statement which might 
not always hold good. The wave formation deve- 
loped at the stem of the vessel had a decided influence 
on the development of the waves aft in the working 
region of the propeller. Certainly there was a con- 
nection between that wave formation and the effi- 
ciency of propulsion; and had the author used 
models of a different length the ballast length might 
have proved even better than the load line length on 
account of the position of the stern wave. In certain 
cases a bulbous bow, for example, was a substitute for 
some metres of length which the vessel otherwise 
needed for the best positioning of the stern wave and 
for the highest efficiency of propulsion. 

Mr. Emerson, replying to Dr. Troost, said that 
small changes in the actual bows, and particularly 
the “‘ V ” section bows, showed in ordinary test work 
quite considerable variations in resistance values. 
He had tried to cover that in the paper by referring 
to the general fairness of the fore end. The con- 
sistency of the propulsive results in the work described 
in the paper, as in his previous work, had rather 
surprised him; he had expected to find bigger 
differences. Commenting on Dr. Foerster’s remarks, 
he said he had already stated that the smooth-water 
results did not constitute the whole story.- He inti- 
mated that he would reply in more detail in writing. 


The next paper was as follows :—‘* Model Experi- 
ments on Twin-secrew Propulsion (Part II), by Dr. 
G. Hughes. 

TWIN-SCREW PROPULSION 

This paper is the second of a series dealing with the propul- 
sion of twin-screw vessels of liner type. The previous investiga- 
tion into the effects of change of spread, iated with ch 
of propeller diameter and revolutions, has now been supple- 
mented by research into the effects of change in the level of the 
screws relative to the hull. The change in level of the screws, 
associated with experiments at two draughts of the hull, has 
also enabled the effects of change in the immersion of the 
propellers to be studied. 





DIscUSsION 


Mr. F. McAlister, referring to hull clearance and 
its effect on vibration, said the belief stated in the 





paper that 1-92ft. was desirable for the various 
propellers tested, giving a variation of from 12 to 
19 per cent. of the propeller diameter, agreed with 
his own earlier comments on that matter, and his 
view was that to express tip clearance as a definite 
percentage of propeller diameter was misleading 
and was not fundamentally correct. 

As to the vertical level of the propeller, he said 
that whilst model experiments in smooth water 
might indicate that in certain circumstances a small 
gain in efficiency could be obtained by keeping the 
propellers relatively high, he felt that that arrange- 
ment might suffer unduly under service conditions, 
when the pitching of the vessel would cause the higher- 
placed propellers to draw air and race much earlier 
than the lower-placed screws. After all, the model 
represented a 600ft. vessel of 19} knots speed, and 
that size and type of ship could only be suitable for 
ordinary ocean-going service. 

In small vessels, even with high revolutions and 
consequently small diameter, he had been compelled 
to have immersion/diameter values of 0-55-0-60, 
which were well below the values of 0-7—0-8 given 
by the author as the point at which surface effect 
was felt; but to obtain any relief im that direction 
by decreasing diameter and obtaining greater immer- 
sion in that way would only lead to a greater efficiency 
loss both from the imcreased pitch ratio required 
and the large increase in disc area ratio. Propellers 
were a world of compromise on their own, and the 
conflicting issues must be accurately balanced before 
final decisions were taken; but he felt that in that’ 
direction at least, and for the large type of ship 
under discussion, it would be better to keep all 
prepellers as low as was conveniently possible. 

As to the statement that at both draughts the 
cruiser stern was better than the raised stern at 
all speeds in respect of resistance, Mr. McAlister 
said that on several recent trial trips he had noticed 
that when a vessel was loaded to about 70 per cent. 
of the full displacement, with a trim of about 50 per 
cent. of the mean draught, the waves coming away 
from the cruiser stern were rather high, so that there 
seemed to be some loophole for heavy resistance 
losses in that direction. Ships had to work at all 
draughts and trims, and the incidence of large 
wave making at other conditions than the designed 
water line at which the models were tested might 
be worthy of discussion. 

Mr. R. W. L. Gawn (Haslar) said the paper afforded 
another example of the fact that one could not well 
fit too large a diameter of screw to a ship if the best 
results were to be obtained. Probably few would 
quarrel with the suggested hull clearance of 1-92ft., 
though perhaps it was a little on the low side. He 
supported Mr. McAlister’s statement that the clear- 
ance was not proportional to the screw diameter, 
but rather should be absolute. 

As to the comparison of the author’s results with 
those obtained at Haslar—for the length/displace- 
ment ratio of the models used by the author corre- 
sponded with that of certain types of warships—- 
he said that some of the effects of displacement and 
spread were broadly confirmed. But one rather 
fundamental difference was in respect of the effect 
of draught. The author’s curves showing the experi- 
mental results at deep and light draughts showed 
that, as the ship became deeper, the wake increased, 
the thrust deduction decreased, and the hull efficiency 
increased. Of course, the decrease of thrust deduction 
was quite logical. But the increase of wake and of 
hull efficiency with increased draught was not borne 
out by experience at Haslar, so that there must be 
some fundamental difference, probably in the stern. 
The shaft bossings on the author’s model might be 
largely responsible for the difference. Obviously, 
it was important, because the E.H.P./S.H.P. became 
greater as the spread diminished, and the resistance 
of the bossing progressively diminished as the 
spread diminished, and it seemed to him that the 
advantage of the reduced spread was primarily 
due to the smaller bossing. The effect of bossing 
on stern flow in light and deep draught might form 
part of the further research mentioned in the paper. 

The author’s work rather confirmed R. E. Froude’s 
experience and subsequent work at Haslar that 0-8 
diameter immersion was probably good enough to 
avoid surface effect. 

Dr. L. Troost (Holland) gave a formula for tip 
clearance which had been found to be useful in tank 
work as follows :— 

0-065 VL—0- 12, 

where L=length of ship in metres. The revision 
from metres to feet could easily be made. He did 
not emphasise it, but said that in a good many cases, 
for big liners, cargo boats, and torpedo-boat 
destroyers, it had given values which had proved 
to be right in practice. By that formula one obtained 
a tip clearance a little bigger than Dr. Hughes had 
given for his ship. 

Mr. 8S. B. Ralston welcomed the paper, but said 
it seemed a pity that the William Froude Laboratory, 
a notable exponent of streamlining, should accept 
the bossing appendage as a necessary annoyance 
without doing anything to minimise the nuisance, 
or even to convert it into an advantage. The straight- 
lined bossing, projecting from the hull, was an obstruc- 
tion to the flow of water, and Mr. Ralston submitted 
a drawing, based on a drawing in the paper, but 
showing a larger bossing designed to carry the 
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stream flow in an unbroken line to the propeller. 
That form, he said, was certainly a departure from 
the general form of smallest possible displacement, 
but it was not merely theory, for he had applied 
a modification of it to actual ships, with remarkably 
economical results, both on trial and on continued 
service. A tank report on a ship with that form of 
bossing had stated that the bossing gave good 
efficiencies in combination with the propellers, and 
he ventured to think that Dr. Hughes’ figures might 
be modified considerably if the larger bossing were 
tested. Again, the larger bossing assisted the ship- 
builder and engineer to find room for the flange of 
the stern tube, a practical difficulty which often 
entailed an increase in the diameter of the boss. 
The larger bossing added about 20 tons displacement 
to that shown in Dr. Hughes’ drawing, and in Mr. 
Ralston’s experience that was the only place in 
the form of a ship which gave increased displacement 
for reduced horse-power. 

Dr. Hughes, dealing with the suggestion that the 
tip clearance figure of 1-92ft. was perhaps a little 
low, said it was stated in the paper that that figure 
was thought to be not less than was desirable ; he 
had no direct evidence of the minimum tip clearance. 
It was almost impossible to arrive at that without 
very extensive full-scale experiments, and even then 
he did not know how it would be done. The absolute 
minimum was rather a matter of conjecture. But, on 
the whole, the tendency in recent years had been to 
increase the clearance, and the figure suggested by 
Mr. McAlister of 2ft. for a 400ft. ship was probably 
a very good working figure. He would hesitate to 
suggest that the screw should be placed high rather 
than low; the immersion/diameter value of 0-8 did 
keep the screw fairly well down. It was merely 
suggested in the paper that the value should not be 
less than 0-8. 

Most people still seemed to want bossings for the 
type of ship under discussion ; he did not know why, 
but probably it was a matter of practical experience 
and was necessary from the constructional point of 
view. If the builders of that kind of ship could be 
persuaded to use A brackets instead of bossings, 
obviously there would be a reduction of resistance ; 
but that was rather a matter for the designers of 
ships. As indicated at the end of the paper, in further 
research it was proposed to replace the bossing by A 
brackets in certain cases, and that was being done 
primarily to find out whether the bossing influenced 
that surface effect. 

As to the fact, indicated by Mr. Gawn, that in 
naval vessels the wake did not change in the same 
way as with the particular form dealt with in the 
paper, he said that possibly the bossing influenced 
that factor ; the future experiments would shed light 
on that matter. 

The change to the cruiser stern in the experiments 
was made in order to bring the tests more into 
harmony with general work. The cruiser stern used 
in the experiments was a fairly small one, very well 
formed and with very fine lines, and would not drag 
a lot of water with it. Inasmuch as there was a gain 
at both draughts when the cruiser stern was well 
immersed, it was reasonable to assume that there 
would be a similar gain with that particular shape at 
all trims likely to be met with, because the immersion 
of the cruiser stern right aft could not very well be 
more than in the deep draught experiments. 

He could not comment at the moment upon the 
bossing illustrated by Mr. Ralston, except to say that 
he had compared the values of bossing resistance 
given in the paper with the figures obtained in the 
tank in a number of cases, and could state quite 
definitely that the bossing resistances obtained in his 
experiments were certainly not on the high side ; 
indeed, considering the size of the bossings necessary 
to accommodate the large screws used, the bossing 
resistances were on the whole rather low. 


On Thursday, March 30th, Dr. E. V. Telfer took 
the chair at the evening session, when two papers 
were discussed. The first was ‘‘A New Method for 
Determining E.H.P. and its Application to Atlantic 
Liner Design,”’ by Lieut.-Colonel C. Tennyson. 


THE E.H.P. OF ATLANTIC LINERS 


This paper is, first, a short survey of existing methods for the 
assessment of the horse-power required to drive a ship at a 
certain speed, mainly from the point of view of the imperfec- 
tions inherent to these methods. Further, a general statement 
is given of the principles of a new method, due to Monsieur V. 
Tatarinov, of the Imperial Russian Tank, which, by calcula- 
tions alone, is claimed to give, in combination with a reduced 
number of experiment tank tests, improved results in respect 
of the accuracy of the latter, freedom in design, and savings in 
time and expense. Finally, examples are given of the results of 
calculations made by this method, mainly in the design of 
modern ocean liners. 

In the opinion of the author, the Tatarinov method of esti- 
mating ship resistance by calculation alone represents a con- 
siderable step forward in this branch of the science of naval 
architecture. It gives a scientifically correct formula for the 
calculation of the residuary resistance, with a more correct and 
complete formula than those at present used, of a ship’s fric- 
tional resistance. The practical application of this method in 
designing ships, viz., in the preparation of a ship’s lines and in 
the assessment of the horse-power required to drive the ship at 
a certain speed (two of the most important and most intricate 
problems of the designer), should considerably improve, simplify, 
and speed up the designer’s work, as well as reduce the expense 
involved. This appears to be the only existing method which 
allows the designer, before any tank tests are made, to choose 
or to design freely (on a scientific basis and without reference 
to ‘‘ similarity ” with existing vessels) such a set of lines for a 
new ship as would be sure to produce the least possible resist- 





ance, within the practical limits of the general designs, and also 
allows him to calculate the resistance in every case with an 
acceptable degree of prongs The set of lines so chosen (one 
or a few sets) could then finally checked by tank tests. 
Si would reduce the number of tank tests to a reasonable and 
rei y of m 





Discussion 


Mr. R. W. L. Gawn (Haslar) agreed that there was 
a lot to be learned about skin friction, but he could 
not endorse the author’s alternative method of work- 
ing it out. Mathematical research on the boundary 
layer, he said, gave a theoretical cuve which was a 
close approach to the results of Froude and other 
experimenters. Uncertainty still existed, but it was 
believed that the error in skin friction so far as war- 
ships were concerned was only a few per cent. That 
was clearly stated in a paper read by Mr. M. P. Payne 
a few years ago, and subsequent knowledge had indi- 
cated that the amount was certainly no more than 
was stated then, and could be’ partly explained by 
assuming a roughness coefficient based on the grain 
size, but perhaps not completely so at all speeds. It 
seemed to him, therefore, that if naval architects 
tried to abandon that method for something wholesale, 
such as that described in the paper, they would be 
walking out on something which had been well 
established by fact and theory, and that appeared to 
him to be retrograde. 

Whilst commending the author’s courage in starting 
from so comparatively simple a formula to build up 
the method described for arriving at the characteristic 
curves, Mr. Gawn questioned whether that formula 
could be relied upon as the basis of a new method. 

Mr. W. C. S. Wigley said the fact that Mr. Gawn 
had anticipated some of the remarks he had intended 
to make was perhaps proof that there were some very 
obvious peculiarities about the formule given by the 
author. It seemed that the two formule which were 
supposed to give the fore-body and the after-body 
resistance were based on an assumption that the 
relative local velocity at any point was the same as 
would be the velocity if the form were not there. 
The local velocity over a large portion of the ship 
was higher than the normal speed of advance, and in 
some places was lower. That alone seemed to prove 
that the formule given in the paper could not repre- 
sent the effects of form on the residuary resistance. 
Apart from the changes of velocity due to the natural 
acceleration around the form, which would occur 
even in a frictionless fluid, and apart also from the 
changes largely due to the skin friction, there were 
the changes due to wave formation, which played an 
extremely important part, because the wave resist- 
ance was the larger proportion of the residuary 
resistance for a high-speed or even a low-speed ship. 

Mr. F. McAlister said he was not a little perplexed 
as to the real object and the significance of the paper 
in naval architecture generally. Stripping the case 
to its barest terms, the author had condemned the 
so-called proportionality method, and had appointed 
in its place as a medium for obtaining increased 
economy in ship propulsion—one was not quite sure 
how—Monsieur Tatarinov’s method of estimating 
residuary horse-power. Then, after delivering what 
amounted to an oblique attack on model testing 
methods, which rapidly devolved into a criticism of 
Froude’s frictional coefficients, he had partially 
supported the use of Hiraga’s coefficients instead, 
and then adversely criticised even those coefficients ; 
and in the last paragraph of the paper it was stated 
that the matter ought to be tank tested. 

As a practical designer in touch with the realities 
of ship propulsion, Mr. McAlister said it seemed to be 
a clear case of the author having over-called his hand, 
and that the claims made were too optimistic to 
be seriously considered. Modern requirements of 
increased economy could be far better obtained by 
methods other than academic speculation on skin 
friction possibilities on planks of ship lengths to any 
greater degree than the original Froude values, or 
for that matter, on the calculation of residuary resist- 
ance in the manner described. 

Mr. M. P. Payne, in a written communication, 
referred to the paper as having advanced an intrigu- 
ing method of computing E.H.Ps., which, with the 
three varied examples given, yielded results which 
were exactly half the 8.H.P. He asked the author 
whether the values of the screw efficiency, hull effici- 
ency, &c., were in accord with a propulsive coefficient 
of one-half in each case. He also asked for informa- 
tion as to the origin of some of the coefficients used 
in the formulz given. 

Mr. Benson suggested that almost the whole of the 
paper was of little value to the practising naval 
architect. The author, having made some comments 
on resistance and the errors of tank experiments, had 
given two equations expressing the resistance of a 
vessel to motion. The examination of the structure 
of those equations showed that they were intimately 
bound up with the midship sectional area, and recalled 
a once-popular formula for powering similar to the 
Admiralty coefficient, but using midship area instead 
of wetted surface. That formula, however, did not 
give consistent results, even in association with 
correcting factors, and unless the author revealed 
the nature of the coefficients f, and f, which he used, 
his method would not inspire very much confidence. 

Mr. H. A. Lyndsay emphasised the difficulty of a 
consultant adopting the author’s methods when he 
did not know where he was in regard to the formula ; 





after all, the consultant was spending somebody 
else’s money. 

Lieut.-Colonel ‘Tennyson, whilst thanking the 
speakers for their criticisms, said that in many cases 
they still did not convince him. Before replying to 
the more important points raised, however, he felt 
it was right that he should consult the author of 
the method (Monsieur Tatarinov), who might not 
share his own opinions. He would therefore reply in 
writing. 

A paper, entitled ‘‘ Heave, Pitch, and Resistance 
of Ships in a Seaway,” by Dr. H. Kreitner, Associate 
Member, was then presented by the secretary in the 
absence of the author. It was briefly discussed, and 
the evening session ended. 

(To be continued) 








German Policy and Trade Outlook* 


Last year our sales of machine tools and the profits 
arising therefrom surpassed those of any previous 
year. This sounds as though everything had been 
plain sailing. In fact, we have been confronted with 
many difficult problems. It is a well-known fact that 
the machine tool trade is subject to violent fluctua- 
tions in the demand for its goods—-much more violent 
than many other trades. 


CompaNny’s ForTUNATE RECORD 


The number of machine tool makers who can point 
to an unbroken record of steady turnover and profit 
is very, very small. This company during the last 
fifteen years has been one of those select and fortunate 
few. This we owe partly to good luck and partly to 
good management. Good luck in that we have been 
occupied in developing a type of machine for which 
there has been a constantly expanding field. This 
steady growth in the use of grinding machines has 
done much—so far as we are concerned—to take up 
the slack of periodical slumps that have befallen the 
machine tool trade. Good management in that we 
have gauged correctly the rate at which our produc- 
tive capacity should be increased and.foreign markets 
developed. 

Probably you are all familiar with the commercial 
use of the word “ saturafion.”” When will the trade 
have reached saturation point ? That has been our 
concern. When will the yearly demand for grinding 
machines consist only of the supply of the necessary 
replacements caused either by wear and tear or 
improvement in design ? 

Up to that point it is safe and necessary to expand 
buildings and plant; beyond it we have to reckon 
with the fluctuations in output and profits that are 
the normal concomitants of most machine tool makers’ 
lives. We have, therefore, had to weigh most 
anxiously the pros and cons of expansion. 


PressurRE ON Toot Makers 


The existing pressure for output on all machine 
tool makers has been very great. For the reasons 
just given we have refused—though regretfully—to 
expand our plant and buildings sufficiently to deal 
with anything like all the orders that have been 
pressed upon us. Notwithstanding this cautionary 
attitude, we have undertaken additions in excess of 
what we should have judged prudent under ordinary 
conditions, but we accepted the point of view that 
the present was a time of national emergency and that 
our ideas of personal safety must be largely subordi- 
nated to the pressing needs of our customers and our 
country. 

We have now got a factory whose potential output 
is, I expect, in excess of normal requirements, but, 
even so, we have had to refuse thousands of pounds’ 
worth of business, the bulk of which has been placed 
with foreign makers. While this is good for inter- 
national trade and friendship, the disappointing of so 
many of our friends who looked—in the first instance 
—to us for their machinery has been a matter of great 
concern. 


CapiTtaAL INVESTED IN THE BUSINESS 


Another matter that has occupied our attention is 
the great discrepancy between our issued capital and 
the capital actually invested in the business. 

When the present board took over in 1923 we owed 
the bank and others some £127,000, and all our assets 
were—in our opinion—very optimistically valued. 
We determined that—if we could help it—such a 
state of affairs should never again hamper our judg- 
ment or cramp our initiative. Circumstances played 
into our hands, and before we quite realised the 
position we had erred on the side of prudence at least 
as much as our predecessors had erred in taking 
optimistic views. There was no object in showing 
profits that could not be distributed, and so we 
employed them in writing down our assets. This was 
commendable, but there is this about it—profits once 
used to write down assets are not available for distri- 
bution unless the assets are revalued and the surplus 
brought back into the balance sheet. 





* Address of the chairman, Mr. Arthur Chamberlain, to the 
Churchill Machine Tool Company, Ltd., at the annual meeting 
of the company on April 5th. 
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Now, in 1923 there appeared in the balance sheet 
such items as buildings and land £100,000, plant 
£97,000, patterns and drawings £13,000, furniture 
and canteen equipment £5,000. Since that time some- 
thing like £44,000 has been spent on buildings, 
£103,000 on plant, and over £50,000 on patterns and 
drawings, making a grand total of £412,000, yet 
to-day land, buildings, and plant together stand in 
our balance sheet at £118,000, and such items as 
office furniture, canteen equipment, patterns, draw- 
ings, and loose.tuols do not appear at all. So it is 
obvious that under these headings alone the company 
holds large internal reserves. In fact, the capital 
invested in this business of yours is nearer £680,000 
than the £312,000 actually issued. 


ReEat DivipEND Ficure 


In declaring a dividend, therefore, of 40 per cent. 
on the ordinary capital we are really declaring a 
dividend of 9 per cent. free of tax on the ordinary 
stockholder’s investment. The difference between the 
apparent and the real is too great, and so we have 
decided to bring into this year’s profits enough of the 
reserves accumulated over the past twenty-five years 
to enable us to recommend the capitalisation and dis- 
tribution of £1 in £3 on the ordinary stock. Sub- 
stantial reserves are still left under the heads of 
taxation reserve, investment reserve, and debtors’ 
reserve, in addition to the reserve that, as I have 
shown, is contained in the low value taken for land, 
buildings, and plant form—as you will perceive—even 
after this proposed capitalisation of profits our issued 
capital will only amount to £378,160, against the 
£680,000 at present in our hands, 


Errect OF GERMAN ACTIONS 


It is customary for chairmen to say, and interesting 
for shareholders to hear, something about the pros- 
pects for the future. Our immediate welfare is, I 
think, secure, and I therefore choose rather to deal 
with affairs in general than our prospects in particular. 
A few weeks ago, therefore, I had set out my views 
on the present prospects for trade, and they were 
favourable. I noted with pleasure the increased 
growth of confidence, carrying with it a gradual 
improvement in trade, not in one country only, but 
in general. I noted that this confidence was based on 
the growing belief that we were leaving behind us 
the times of misunderstanding and violent shocks to 
international stability and good will, and were about 
to enter on a period of saner relationships and increas- 
ing international trade and understanding. A con- 
fidence that I thought was justified because it was 
evident that the great majority of mankind were con- 
vineed that war was the one thing above all others 
that they did not want, and it was therefore con- 
fidence based on the obvious wishes of mankind and 
on their common sense. 

Alas! Herr Hitler swept all that on one side and 
made it clear to the world that so long as he controls 
the destiny of Germany and believes himself to have 
the power to impose his wishes—not good will and 
equal rights for all, but brute force and Germany’s 
interests alone are to dominate international relation- 
ships. 

The kind of confidence that makes for good trade 
and peaceful development of human welfare was thus 
instantly destroyed. What a _ tragedy—all the 
greater because we are convinced that such a policy 
must sooner or later end in complete failure, and that 
in the end we shall all have to come back to the policy 
of good will and equality. 

We may have lost confidence in the immediate 
prospect of good trade, but we are convinced—and 
history confirms us—that a domination of Europe 
or of the world such as Hitler seems to huve con- 
templated is simply out of the question. Eventually 
the opposition to such an ambition will overwhelm it. 


IMPORTANCE OF UNITY 


If Europe does not like Hitler’s plans, I am sure it 
can make him drop them without the loss of a single 
human life. All that is required is unity—imme- 
diate, unequivocal unity. This last shock is surely 
enough to make us come to our senses, drop the old 
ideas of manceuvring for position and bargaining, 
and come out with a united pledge that we are willing 
to submit all disputes incapable of negotiatory settle- 
ment to the arbitrament of some European court 
to be set up, and to accept the award of that court 
whatever it may be. Having thus pledged ourselves 
to a course that ensures that disputes shall be settled 
by reason and justice, and not by force or trickery, 
let us then unequivocally agree that if any one of 
us, having offered to arbitrate and accepted the 
award if the matter has gone to arbitration, is, 
nevertheless, attacked, we shall all of us immediately 
go to his assistance with every force at our command. 
It seems to me that the announcement of such a 
security pact would instantly set right the harm that 
Herr Hitler has done, and restore sanity and stability 
to Europe. 

This is no time for talk and waiting on events. 
We need action, and the only action that offers us a 
chance of getting what we want without a war is an 
honest union of all those European States who value 
liberty, justice, and peace above all other things, and 
having pledged themselves to accept justice as the 
artiber of their international relations also pledge 





themselves to fight on behalf of any member who, 
doing so, is attacked by anyone else. 


AGREEMENT WITHOUT RESERVATION 


There must be no mental reservations, no meetings 
to discuss what—if anything—should be done after 
an attack has started. The agreement must be uncon- 
ditional to protect instantly with all available forces. 
An attack must be the automatic signal for all the 
members of the security pact to go into action. 

Such a pact would reduce the risk of war to a mini- 
mum, give the maximum chance of victory if war, 
after all, is forced on us, provide justice for all nations, 
and persecution for none. It would be the logical 
development to secure the same rules of justice and 
peaceful administration between nations that every 
nation has devised for government within its own 
borders. 

People tell me you will never get the nations to 
agree to such a surrender of their sovereign rights 
as is implied in arbitration on everything, and that 
you will never get them to pledge themselves to take 
up arms in the defence of the attacked without in 
each case considering whether they feel inclined so 
to do. My reply to these critics is that so far the 
nations have never been asked to do so, and that it 
will be time enough to make these criticisms when 
Great Britain, France, and Russia have made an 
offer to form and join such a pact and the offer has, 
in fact, been turned down. Until that has happened, 
I refuse to credit that any country could be so lack- 
ing in imagination and common sense as to turn down 
such a likely solution of all our troubles. 


Not HostiLe to GERMANY 


Just one word more. Such a pact would not be 
hostile to Germany. All that it would be hostile to 
is an attempt by anyone to get by force something 
that the consensus of European opinion considered 
unreasonable. So far as Germany’s expressed desire 
to develop trade, communications, and industry 
between herself and all the countries from the Baltic 
to the Black Sea is concerned, I am all for it. So long 
as it is done under the egis of equality and mutual 
advantage, and not under threat of force, it should 
add greatly to the welfare of all concerned, and 
through’them to that of the rest of the world. Ger- 
many’s need for trade expansion is self-evident. It is 
to everyone’s interest that her trade should expand, 
and there is no reason why it should not. All that 
we ask is that it should expand in harmony and in 
step with that of her neighbours, and not by riding 
roughshod over all their liberties and prepossessions. 

I therefore welcome with profound thankfulness 
the Prime Minister’s statement of last Friday. The 
French have a proverb that can be translated, The 
difficulty lies in the beginning. That difficulty has 
now been surmounted, and with the assistance of all 
men and all nations of good will—and I do not 
exclude Germans and Italians—from this beginning 
may be erected a structure of negotiation, of con- 
ciliation, and of arbitration that may well prove to 
be the commencement of their intelligent control of 
human destinies when right not might shall govern 
all our relationships, and the whole resources of civili- 
sation—and they are enormous—shall be directed 
to the improvement of the lot of the human race, and 
not to its disintegration and destruction. 








A Direct Reading Humidity 
Meter 


An instrument introduced by Elliott Brothers 
(London), Ltd., is for the indication, recording, or 
regulation of relative humidity. It is said to be 
independent of main’s voltage fluctuation, free from 
hysteresis effects, suitable for indicating or recording 
at distance, and relative humidity and temperature 
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FIG. 1—THEORETICAL CIRCUIT DIAGRAM 


may be measured independently. The method of 
measuring temperature by electrical resistance thermo- 
meters is well known. Three electrical thermometers 
are employed in conjunction with a special ‘‘ cross 
coil” indicating movement, and two interconnected 
Wheatstone bridges, as shown in the diagram, Fig. 1. 
Air is drawn by a fan over two dry bulb thermometers 
and then over a wet bulb, although if there is a suffi- 
cient natural flow, as in a ventilating duct, the fan 
is unnecessary. One dry bulb A and a wet bulb B 
are connected in the opposite arms of one Wheatstone 





bridge, and the resultant current in the galvanometer 
diagonal is proportional to the difference T—'T,. 

Another dry bulb C is connected in one arm of the 
second Wheatstone bridge opposed to a fixed resist- 
ance. The current in the galvanometer circuit in this 
instance is proportional to the dry bulb temperature 
T. Each galvanometer circuit is connected to one 
of the coils in the double or “ cross coil ’’ indicator 
movement M, and by suitable choice of the bridge 
resistance values and circuit adjustment the indicat- 
ing pointer reads the psychrometric difference T—T,, 
corrected by the dry bulb temperature T, or, in other 
words, the relative humidity. As the two Wheatstone 
bridges are connected to the same source of supply, 
the readings are independent of voltage variations. 
Hence, by means of a transformer and rectifier, the 
lighting mains may be conveniently used and, needless 
to say, the watts used are extremely small. 

A sectional diagram of a transmitter is shown in 
Fig. 2. The air flows over two dry bulbs 6 and then 
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d.—Water outlet 
e.—Air outlet 
f.—Air inlet 


a.—Moistened thermometer 
b6.—Dry thermometers 
c.—Water inlet 


Fic. 2—SECTION OF HUMIDITY TRANSMITTER 


over the wet bulb thermometer a. At the latter point 
the air flow passage is restricted in bore by a tubular 
block of heat insulating material, thus causing the 
requisite speed of air flow to be obtained with the 
minimum quantity of air, and a consequent economy 
of water. The wet bulb is moistened by a cotton 
wick or stocking dipping into a water reservoir. 
As in offices, factories, stores, &c., the necessary air 
speed for accurate measurement is not usually present, 
it is essential to use a motor-driven suction fan heat- 
insulated from the transmitter by a length of rubber 
pipe. A transmitter installed in a factory is shown 
in Fig. 3. With low temperatures it is only necessary 











Fic. 3—TRANSMITTER IN FACTORY 


to refill the water container at long intervals, but in 
warm atmospheres the makers recommend that a 
tank or cistern should be provided over the trans- 
mitter, with the supply adjusted so that there is a 
dripping overflow. In rooms at a temperature of 
about 100 deg. Fah., approximately 10 cubic inches, 
or one-third of a pint of water is evaporated daily. 

To avoid frequent fouling of the stocking, the use of 
softened water, and preferably distilled water, is advo- 
cated. For measurements at temperatures below freez- 
ing point down to 23 deg., the water may be prevented 
from freezing without affecting the reading by the use of 
formaldehyde. If it is desired to measure the humidity 
in several rooms at one central point, an indicator 
may be used with a multiway switch. It is also 
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possible to read the room or dry bulb temperature 
(measured on the transmitter) on the same indicator, 
by using a switch, the indicator having in this case a 
double scale. No extra thermometers are necessary. 
As indicated at the outset, if desired a recorder may 
be used instead of an indicator, and one-way to six- 
way recorders are available. As these instruments are 
electrically operated and connected to the trans- 
mitter by copper cables, they can be situated at a 
considerable distance from the transmitter. By means 
of an automatic regulator, valves, dampers, and 
sprays for air conditioning piants may be controlled 
automatically for maintaining constant humidities. 








A New Injection System for Gas 
Engines* 
By R. A. ERREN 


IN comparing the road performance of vehicles 
fitted with petrol engines and with oil engines, it is 
clear that the lower fuel consumption of oil engines, 
particularly when running in dense traffic, depends 
much more on their different control characteristics 
than on the lower specific consumption of oil engines 
at full load. The fact that the petrol engine takes 
in an explosive mixture that is controlled by throttle, 
whereas the oil engine takes in a full charge of air 
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Fic. 1—WSectional Arrangement of 


and only the fuel quantity is changed, is responsible 
for this difference. 

Petrol and similar fuels have the drawback in an 
explosion engine that the air-fuel ratio is limited on 
the weak side. Hydrogen as a fuel suffers no such 
limitation, while with coal gas the range of ratio is 
wider than with petrol, but not so wide as for 
hydrogen. The author has therefore found it possible 
with gaseous fuels to take in a full charge of air 
during the suction stroke and to admit the necessary 
gas charge after the suction valve has closed. 

This method, as will be seen, offers the gas engine 
operating advantages similar to those obtained with 
oil engines. Further, taking the gas charge in with 
the air in the usual way has the drawback that the 
air charge is reduced by the volume occupied by the 
gas. When the gas charge is admitted separately, 
there is no such reduction, and the maximum brake 
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Fic. 2—Percentage Charges of Fuel Gas and Air 


mean effective pressure obtainable is greater in 
consequence. 

A single-cylinder ‘“ National’ engine of 4}in. 
bore and 6in. stroke was fitted to admit the gas 
in the manner described. A rotary valve is employed, 
arranged to admit the gas during the compression 
stroke. Fig. 1 shows a longitudinal section through 
a rotary valve suitable for a multi-cylinder engine, 
and a cross section through the valve on the cylinder 
axis. It will be seen that the gas supply, which 
comes from a reducing valve in which the storage 
pressure of the gas is reduced to the desired injection 
pressure, is led to the end of the hollow rotary valve, 
which is continuous over the length of the engine. 
Suitable leads from the rotary valve to the respective 
cylinders are arranged. The ends of the injection 





* Paper presented at the Swansea spring meeting of the 
[ nternal Combustion Engine Group of the Institution of Mech- 
anical Engineers, March 27th—28th. 











nozzles in the cylinder wall can be arranged to direct 
the incoming gas as desired. The 2 to 1 drive to 
the rotary valve is by chain from the end of the 
crankshaft. 

Fig. 2 shows four diagrams, giving a comparison 
related to the swept volume charge of the cylinder, 
between the percentages of fuel gas and air, for 
hydrogen and for coal gas, when these are intro- 
duced, (a) and (6) by the author’s method, and (ce) 
and (d), with the air in the ordinary way by the 
carburettor system, the base of the diagrams being 
the proportional brake mean effective pressure from 
no load to full load. 

Fig. 3 shows curves plotted from bench tests of 
the single-cylinder ‘‘ National” engine, the speed 
for all the tests being 1000 r.p.m. The curves show 
the brake thermal efficiency, plotted on a base of 
brake mean effective pressure, with coal gas and 
with hydrogen. Curves A and B give a comparison 
for this engine using coal gas with a compression 
ratio of 10/1, A being that for the author’s method 
of gas injection and B for the ordinary method ; 
curves C and D show a similar comparison at a 
compression ratio of 6/1; curve E shows the results 
for hydrogen with a compression ratio of 10/1. 

Comparing curves A and C with curves B and D, 
the former show a higher thermal efficiency over the 
whole range, and the maximum brake thermal 
efficiency possible is also higher. The superiority in 
thermal efficiency from quarter load to full load is 
of the order of 10 per cent., while the maximum 
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output is higher by some 16 per cent. Curve E 
for hydrogen shows almost as high an output as 
curve A for coal gas, and a somewhat higher thermal 
efficiency for the higher loads. If the hydrogen 
were taken in the ordinary way, the indicated output 
could only be expected to be about 70 per cent. 
of that in the present case, with a correspondingly 
smaller brake output. 

These tests related to an engine with a cylinder 
head so designed that it could run as a compression- 
ignition oil engine, and be converted directly to 
run on a gaseous fuel merely by lowering the com- 
pression ratio. Similar tests were conducted on 
another engine, primarily designed as a_ petrol 
engine, with a compression ratio of 5/1. This was 
an A.E.C. engine of 110mm. bore and 130 mm. 
stroke. Tests were, in this case, run on the engine 
(a) with petrol, (6) with coal gas taken in with the 
air in the ordinary way (the carburettor system), and 
(c) with coal gas taken in by the new method. Fig. 4 
shows the results of tests, with the three systems, 
over a range of speed from 1000 to 2000 r.p.m., 
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A and C, coal gas, Erren system. 

B and D, coal gas, carburetter system. 
E, hydrogen, Erren system. 

National engine, bore 4}in., stroke 6in. 


Fic. 3— Brake Thermal Efficiency at 1000 r.p.m. 


the data given relating to the maximum output 
over this range of speed. It will be seen from the 
curves of brake mean effective pressure and brake 
horse-power that the output with gas on the third 
system is higher by from 5 to 10 per cent. than with 
petrol, and the thermal efficiency is about 10 per 
cent. better. over the whole range. It should be 
mentioned that in the tests with petrol, the setting 
of the carburettor was for “maximum power” 
during the test series. The superiority over the test 
with coal gas taken in the ordinary way is still 
greater. The output is, higher by a percentage which 
ranges from 30 per cent. at the lower end of the 
speed range to 40 per cent. at the upper end. The 
improvement in thermal efficiency ranges from 30 
per cent. at the lower speed to 18 per cent. at the 
upper speed. 

The modifications made to the engines in both 
cases were the minimum possible. In the second 
case, for example, provision was made for the special 
rotary gas valve, and for the leads to the injection 
nozzles through the water jacket into the cylinder ; 
the reducing valve was also necessary to reduce 
the gas from the storage pressure to the injection 





pressure. These modifications, however, do not 
prevent the engine from running on petrol with 
its carburettor in the ordinary way, if desired. 
Better results, both as regards output and thermal 
efficiency, can be expected in an engine designed 
specially to run with gas introduced in this way, 
since a great increase in the compression ratio can 
be made without increasing correspondingly the 
maximum working pressures in the cylinder. 

The installation of storage cylinders and piping 
on a vehicle is generally understood. Compression 
of the gas is, of course, a point to be considered, and 
compressed gas is not yet available everywhere. In 
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“Tre Encineer” Swain Sc. 
-——- Uoal gas, Erren system. 
- Petrol No. 3. 
- Coal gas, carburetter system. 
Six-cylinder A.E.C. engine, bore 110mm., stroke 130 mm., 
compression ratio 5 to 1. 


Fic. 4—Performance Curves on Speed Basis 


certain cities—Birmingham and London, for example 
—compressed gas at a pressure of 2000lb. per 
square inch is available at about 3s. per 1000 cubic 
feet from the gasworks. 

In addition to hydrogen and coal gas, ammonia 
and water gas have been used as fuels, and they have 
also been used in combination with liquid fuels : 
hydrogen, for example, has been used “as an 
‘‘ accelerator” for coal tar oils otherwise not satis- 
factory for combustion in compression-ignition 
engines. Hydrogen as a fuel, contrary to generally 
accepted views, has excellent characteristics, either 
when combined with air or combined with oxygen. 
Supplies of hydrogen and oxygen can be obtained 
by the electrolysis of water, this being done most 
efficiently directly under high pressure. Power 
for electrolysing can be obtained economically 
by using existing power station plants, either steam 
or hydro-electric, during the periods when their 
loads are low. 








Inp1an Rattways i 1937-38.—The report on Indian 
Railways for the year 1937-38 shows that the gross traffic 
receipts of State-owned railways amounted to Rs. 95-01 
crores. The number of sengers carried increased by 
about 32 millions, to over 521 millions, as compared with 
the previous year. The total route mileage was 41,076, a 
net increase of 45 miles. During the year 105 passengers 
and eighteen employees lost their lives as a result of 
accidents. 


A New Decompression METHOD FOR CAISSON 
WorkeErs.—An improved apparatus for providing oxygen 
to compressed air workers during decompression has been 
developed by the New York City Tunnel Authority. At 
the end of each shift workers are provided with masks 
connected to tubes, through which the men receive pure 
oxygen to breathe instead of air. It has been found that 
in this way the nitrogen taken into the body during work 
at high pressure is relieved more rapidly without the 
formation of the nitrogen bubbles in the blood stream 
which causes the bends. 


British Motor anp Saininc SHiep Owners’ Associa- 
TION.—The annual report of the British Motor and Sailing 
Ship Owners’ Association shows that the membership for 
the year ended February 19th last totalled 464 vessels of 
37,108 net tons, belonging to 141 owners, In its report 
the Executive Committee notes with regret that the sub- 
mission made on behalf of the coasting tramp-ship owners 
for the reservation of the coasting trade to British tonnage 
was neither supported by the shipping industry as a whole 
nor adopted by the Government. Satisfaction is recorded 
that steps were being taken by the Government to en- 
courage municipal or other public authorities, to ensure 
that British tonnage was used for coastwise shipments. 
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Rail and Road 


A Tyne TUNNEL av SourH SHrIELpDs.—A company is 
reported to be seeking permission from the Ministry of 
Transport to build a railway tunnel under the Tyne 
between North and South Shields. 


Rat Enp HARDENING Resrarcu.--This year the 
American Railway ring Association is to begin 
a service test of eight methods of rail end hardening. 
Four of these metheds are to be of the mill type and four 
of the type carried out on site. Each test section will 
have a hundred joints of each method of hardening. 


THE FortH Roap Bripex.—-At the annual meeting of 
the Convention of Royal Burghs of Scotland, Government 
approval for the Forth road bridge scheme was urged. 
The local authorities concerned have all agreed on the 
enterprise, and a Bill is now being prepared for sub- 
mission to them before being presented to Parliament. 


Locomotives ORDERED BY TuRKEY.—A contract 
for the purchase of fifty-eight locomotives from this 
country has been signed by the Turkish State Railways. 
The order is stated to be worth a million pounds, and 
engines are to be supplied by Beyer, Peacock and Co., 
Ltd., the Vulean Foundry, Ltd., and Hawthorn, Stephen- 
son and Co., Ltd. 


Rattway Construction in Curna.—According to the 
Railway Gazette,the first 60 kiloms. of the Hunan—Kweichow 
Railway, from Chuchow junction, on the Canton—Hankow 
line, to Hsianghsiang, have been completed, and work 
is advancing in the direction of Kweiyang. Work is also 
proceeding rapidly on the Szechwan-Yunan Railway, 
which is to be extended to the Burma frontier ; it connects 
Suifu with Yunnan-fu. 


Tue InstrruTE or TRANSPORT.—Mr. Theodore Eastaway 
Thomas, the General Manager (Operation) of the London 
Passenger T: rt Board, has accepted the presidency 
of the Institute of Transport for the year commencing on 
October Ist, 1939. Mr. Thomas, who is a foundation 
member of the Institute, served as a member of Council 
from 1930 to 1932, from 1935 to 1936, and as a Vice-Presi- 
dent from 1932 to 1935. 

AMERICAN Rattway Finances.—According to returns 
of the United States Interstate Commerce Commission, 
the Class 1 railways during 1938 showed a net deficit of 
nearly 123 million dollars. Seventy-seven railways 
reported deficits and fifty-four net incomes. During the 
year the net railway operating income was nearly 373 
million dollars. The President of the Association of 
American Railroads announced that the Class 1 railways 
purchassed fuel, materials, and supplies to the value of 
over 583 million dollars during the year. 

NraaaRA Fatts Bripce.—The right to build a new 
Niagara Falls bridge is still being contested by the Niagara 
Falls Bridge Commission and the International Railway 
Company, and both parties have let contracts for borings. 
The Commission has prepared designs for a bridge about 
1450ft. long, with a main span consisting of a 960ft. steel 
arch. With a width of 58ft., it would carry four lines of 
traffic and a 10ft. wide promenade. The hinges of the 
arch would be 55ft. above low water and the bridge 
would be 350ft. north of the structure destroyed by ice 
last year. 

Luton—Hrresin Roap ImprovEMENTs.—An improve- 
ment scheme, costing £27,000, is to be carried out on the 
Luton~Hitchin road at Beech Hill, where the gradient 
in places is 1 in 9. On the-north side of the existing road, 
but separated by a space of varying width, it is proposed 
to build a new carriageway, 22ft. wide, with improved 
gradients, which will be used by traffic going downhill, 
while the existing road, on the completion of certain 
improvements, will be used only by westbound traffic. 
The present road at Beech Hill has a width in places of 
little over 18ft., and the new carriageway, when com- 
pleted, will be nearly a mile long. 

Raibway ELEcTRIFICATION IN SwepDEN.—In Sweden 
the Goteburg—Dalarna—Gavle Railway Company recently 
completed the electrification of its Gothenburg—Mullerud— 
Amal line, which comprises over 135 miles of track. This 
work has taken over two years to complete and has cost 
£232,000, in addition to £300,000 for new rolling stock. At 
present the company is electrifying its line Mellerud to the 
Norwegian frontier, a distance of 38 miles, and this work 
is expected to be completed during the autumn. The 
whole stretch from Tralleborg, the Swedish train ferry 
port, up to the Norwegian frontier will then be electrically 
operated, and in about two years the line on the Nor- 
wegian side of the border to Oslo will also be electrified. 


CONTINUATION OF WESTERN AVENUE.—Work has 
begun on the continuation of Western Avenue. This is 
one of the six new traffic arteries from London to be con- 
structed by the Middlesex County Council on the route 
recommended by the Conference of Greater London Local 
Authorities and the late Local Government Board in 1915, 
and now forms part of the ee Tee trunk road. 
It forms a by-pass to the existing London-Oxford road, 
and when completed will be 15} miles in length. The con- 
tinuation of the road at the western end is 1-15 miles 
long and is to be carried by a high-level viaduct about 
500 yards long and embankments over the Grand Union 
Canal, a number of rivers, and the Great Western Railway 
line. 

THE L.M.S. THREE-cAR OIL-ENGINED UNIT IN SERVICE. 
—The hill-climbing abilities of the three-car Leyland 
oil-engined unit of the London, Midland and Scottish 
Railway Company were demonstrated during a recent 
journey, made in the course of ordinary service, 
between Bedford and Wellingborough. From the start 
at Bedford a of 70 m.p.h. was attained in 2} miles, 
and Oakley Station, 3-2 miles, was passed in 4 min. 10 sec. 
After a pronounced “ easing,” speed rose to 71 m.p.h. 
before passing Sharnbrook Station at 63 m.p.h., but from 
this point, on the 1 in 119 gradient, 2? miles long, the speed 
increased to a maximum of 75 m.p.h. before shutting off 
near the summit, to which point the 10 miles from the 
start had been covered in 10 min. 18 sec. Running easily 
down to Wellingborough, the unit completed the 15-2 
miles in 15 min. 48 sec., representing a gain of 2} min. on 
schedule. 





Miscellanea 


New Power STATION IN YORKSHIRE..-A new power 
station is to be built by the Yorkshire Power Company 
at Mexborough at a cost of a million pounds. 


A New SwepisH Power Sration.—A hydro-electric 
power station of about 100,000 kW and costing more than 
29 million kroner is to be built on the River Jarpstrémmen, 
between the Kallsjén and Storsjén lakes. 


AnoTHER Honour For Str Roperr Haprrevp.—It 
is proposed that the Honorary Freedom of the City of 
Sheffield shall be conferred upon Sir Robert Hadfield 
in recognition of his work and many gifts in the interests 
of metallurgical research. 


INDUSTRIAL DEVELOPMENTS IN SouTH AFRica.—At the 
ceremony which inaugurated the construction of the new 
power station to be built on the River Vaal at Vereeniging 
in South Africa, Dr. Van der Byl said that a new steel 
works was planned for the district. The construction of 
the works is to be begun when the international situation 
is cleared up, and it will be entirely electrically driven. 


Scottish SHALE Inpustry.—According to the annual 
report of the National Union of Shale Miners and Oil 
Workers, extensive developments are being carried out at 
the new shale mines at West Calder, Broxburn, Totley 
Wells, and Duddingston. At Westwood, near West 
Calder, a new oil works is to be erected with two units, 
each capable of dealing with 1000 tons of shale per day. 


New Power Sration 1n U.S.8.R.—It is reported that 
preparatory work for the construction of a 150,000-kW 
power station on the River Oka, near Kaluga, is now 
practically completed. A reservoir with an area of about 
980 square kilometres will be formed by a dam, near 
Vorovaya, which will also make the upper reaches of the 
river navigable for large vessels by increasing the depth of 
water. The new station will take four years to build and 
cost about 575 million roubles. 


Wetsu Trx-PLaATE Works MERGER.—A new company, 
the Llanelly Associated Tin-plate Companies, Ltd., which 
is stated to have a capital of a million pounds, has been 
formed to embrace the interests of five companies. The 
chairman of the new group is Sir Evan Williams, and the 
companies concerned are Old Castle Iron and Tin-plate 
Company, Ltd., Llanelly; Western Tin-plate Works, 
Ltd., Llanelly ; Ashburnham Tin-plate Company, Ltd., 
Barry Port, Carmarthen ; Kidwelly Tin-plate Company, 
Ltd., Kidwelly, Carmarthen; and Teilo Tin-plate Com- 
pany, Ltd., Pontardulais, Glamorgan. Between them 
these companies employ 3000 men. 

Noise Detection ry Motor Car Bopywork.—In 
order to ascertain with certainty the portions of panelling 
and bodywork on a motor car which have resonance to 
sound, the engineers of Wolseley Motors, Ltd., Ward End, 
Birmingham, have developed a new noise detector. This 
detector consists of a high-sensitivity microphone enclosed 
in rubber and connected to a dial which records the noise 
in different parts of the car whilst it is being run at an 
equivalent speed of 70 miles an hour on revolving drums 
let into the floor. When excessive noise is detected that 
portion of the coachwork is re-insulated with a “ noise 
trap.” We are informed that the use of this instrument on 
experimental cars has enabled a reduction of as much as 
50 per cent. of the running noise. 

A Pree InpicatTor For Excavatine Macuives.—In 
order to avoid damaging pipe lines and cables when 
digging with an excavator in ‘city streetg the Public 
Service Electric and Gas Company, of Newark, N.J., has 
adopted what is termed an “‘ automatic pipé anticipator.” 
The “ anticipator’’ is an automatic radio signal device 
functioning on circuit impedance principles and connected 
to the bucket teeth of an excavator and set to give an 
audible or visual signal when it is approaching a buried 
pipe. It gives the excavator operator a constant super- 
visory signal to indicate it is working and this signal 
changes when the bucket gets within a pre-set distance of 
a pipe or cable. The instrument includes an oscillator, 
which usually provides an pee aren frequency high in the 
audible range; special control equipment, an amplifier, 
a speaker, and an earphone. 

Lonpon Etectricrry Suppry.—The annual report of 
the London and Home Counties Joint Electricity 
Authority for 1937-38 shows that the fifty-three generating 
stations in operation had an installed capacity of 
2,610,179 kW, and of this, 2,569,715 kW was A.C. and 
40,464 kW was D.C. plant. The total maximum load on 
the undertakings was 2,619,260 kW and on the generating 
stations alone 2,083,619 kW. The units. generated during 
the year totalled 6684-9 millions, and of these, excluding 
bulk supplies to authorised undertakers, 4798-2 millions 
were sold. At the end of the year the total expenditure 
charged to capital account amounted to over £157,768,000. 
The prices received per unit in 1937-38 show decreases 
in respect of lighting, heating, cooking, and power supplies, 
the average price being 1-29d. per unit, was an 
increase of 8-7 per cent. in the number of consumers, 
which had risen to 2,397,610. 


Tue Coat Inpustry IN 1938.—The statistical summary 
for the December quarter of 1938, published by the Mines 
t, shows that the output of commercially dis- 
posable coal was 13 million tons less than in 1937, although 
the average number of mineworkers employed was slightly 
greater. Despite the smaller output, the wages bill for 
the industry, at £107,370,525, was nearly a million pounds 
higher in 1938 than in 1937, and £22 millions higher than 
in 1935. At lls. 73d. per shift average earnings were 
nearly 7d. better than in 1937 and 2s. better than in 1935. 
A total of 191 million shifts were worked during the year, 
or an average of 4:97 per person per week; and on this 
basis the average weekly earnings, including allowances, 
for all workers, men and boys, above and below ground, 
were £2 17s. 104d. For all adult workers the average weekly 
earnings were approximately £3 2s. 9$d. During the 
quarter under review 734,461 men worked 48,868,062 
shifts, or an average of 5-11 per man per week. On this 
basis the average weekly earnings for all workers of all 
ages, both above and below ground, including allowances, 
were £2 19s. 7d., or nearly 4s. 6d. per week better than for 
the September quarter. 





Air and Water 


RENFREW ArRPORT.—With the opening of a new direc- 
tion-finding wireless station at Renfrew airport, the Air 
Ministry has assumed responsibility for the control of air 
traffic at the aerodrome. The station will, in addition to 
controlling traffic at the airport, assist aircraft over a 
large surrounding area. It has been built at a cost of 
about £3000. 


Cana Trarric In Briramy.—According to the Minister 
of Transport, a considerable decrease was recorded in 
1938 in the traffic conveyed on the principal canals and 
inland waterways of Great Britain. In 1937 over 14,358,000 
tons were carried, as compared with 12,951,000 tons in 
1938. Of last year’s total, 1,112,076 tons were carried 
on canals owned by the railway companies. 


Tue Istz or Man Arm Race.—This year the Isle of Man 
Air Race will take place on Saturday, May 27th, and will 
be shorter by 42 miles. It will start at Hatfield and finish 
at Ronaldsway, a distance of 256 miles, the turning-points 
being at Blackpool and Douglas. On the following Monday 
there will be air races round the island for machines 
with engines of less than 120 H.P., and for those with more 
powerful engines. 

Tramp SxHippinc SusBsipres.—In reply to a question 
in the House of Commons the President of the Board of 
Trade said that British tramp shipping subsidies to the 
amounts of £1,989,050 for 1935, and £1,991,015 for 1936, 
were paid under the British Shipping (Assistance) Acts, 
1935 and 1936, respectively. Owing to the relatively high 
level of freights during 1937, no subsidy became payable 
under the Act of that year. 


An INTERNATIONAL AERONAUTICAL CONFERENCE.— At 
the annual general meeting of the Royal Aeronautical 
Society, the President, Mr. A. H. R. Fedden, announced 
that in July, 1940, the Society will hold an international 
Aeronautical Conference at Stratford-on-Avon. The 
active support of the Air Ministry and the Society of 
British Aircraft Constructors in this country and of the 
leading authorities in America, France, Germany, and 
Italy has already been promised. 

Navy Estmates.—The report of the Comptroller 
and Auditor-General on the Navy Appropriation Account 
for 1937 shows that the original Navy Estimates provided 
for a gross expenditure of over £108,000,000, and the 
Abstract of Account shows that the gross expenditure was 
£105,581,000, or 2-25 per cent. less than the gross estimate. 
Concern is expressed at the increase in the estimated 
cost of the non-magnetic survey ship ‘‘ Research ” from 
£60,000 in February, 1935, to £206,353 in the Estimates 
of 1939. 

INsTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
Scortanp.—Mr. Wilfrid Ayre has been elected President 
of the Institution of Engineers and Shipbuilders in Scot- 
land for the coming year, in succession to Mr. A. C. 
Gardner. Mr. Ayre is the chairman and managing director 
of the Burntisland Shipbuilding Company, Ltd., and is 
also a member of the Institution of Naval Architects, a 
member of the General and Technical Committee of the 
British Corporation Register of Shipping and Aircraft, 
Chairman of the Technical Committee of the Shipbuilding 
Employers’ Federation, and a member of a number of 
other bodies. 

Marre Om Enerss Fuet.—In an article in the Motor 
Ship, on a report by Signor Lojacono, of Finmare, an 
Italian shipping company, the possibilities are considered 
of using boiler oil for the internal combustion engines of a 
number of new ships to be built. After examining the 
possible types of propelling machinery and fuels for a 
9000-ton ship with engines of 7200 B.H.P., giving a service 
speed of 15-7 knots, Signor Lojacono found that the choice 
was between the oil-fired turbine steamer and the oil- 
engined vessel. He then considered the question of 
using fuel oil instead of Diesel oil for the internal combus- 
tion engines, and it is stated that, notwithstanding the 
increased maintenance costs, the advantages that can be 
obtained are so great that no doubt exists as to the choice 
of oil engines running on heavy fuel oil. Estimates pre- 
pared show a saving of 500,000 lire with a 9000-ton ship, 
having internal combustion engines using boiler fuel oil 
as compared with an oil-fired steamship. 


Surepine in BritisH Ports, 1938.—According to the 
Board of Trade Journal report on the movement of 
shipping at United Kingdom ports in 1938, the total of 
the entrances in the foreign trade was 91,880,000 tons, a 
decrease of 2-4 per cent. as compared with 1937. The 
clearances with cargo and in ballast amounted to 
92,165,000 tons, a decrease of 2-5 per cent. on the corre- 
sponding total for 1937. The volume of shipping in the 
foreign trade at United Kingdom ports—taking entrances 
and clearances together—which rose from 171-7 million 
tons in 1935 to 188-6 million tons in 1937, declined to 184 
million tons last year. Although there was a decline of 
over 4} million tons in the aggregate tonnage entered and 
cleared with cargo in 1938, the traffic between the United 
Kingdom and countries in the British Empire increased 
by 1-7 million tons to a record total of 33-5 million tons, 
and represented 26-3 per cent. of the total movement of 
vessels with cargo, as compared with 24-1 per cent. in 1937. 


APPLICATION OF WELDING IN SHIPBUILDING.—A paper 
entitled ‘“‘ Fundamental Reflections on the Application of 
Welding in Mercantile Shipbuilding” was recently read 
before the North-East Coast Institution of Engineers and 
Shipbuilders by Dr. W. Scholz. In his summary of the 
paper the author said that for the best application of weld- 
ing in yards the following points should be observed :— 
Everything that can be welded in the workshop must be 
welded there ; most detailed working preparation in the 
technical office by subdividing the hull into proper weld- 
ing units, the weight of which can easily be handled by the 
existing workshop installations and cranes ; not to carry 
out welding where riveting can be done more easily, more 
quickly, and mure cheaply than welding; to reduce 
welding on the slip to a minimum, but to apply welding 
there where high strength and tightness are required or 
where a simple joint would be sufficient; and always 
to weld single parts in the workshop when the building 
period on the slip would be shortened. 
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SELF -SYNCHRONISING CONVERTERS 


Dr. ROSENBERG’S article on “ The History of an 
Invention,” appearing elsewhere in this issue, 
relates to an electrical machine that has met with 
widespread use. Simple and efficient, the rotary 
converter is still extensively employed for the 
conversion of A.C. to D.C. With a single field 
system and an armature on which there is only one 
winding connected to a commutator and slip rings, 
this converter, or rotary as it is often called, has 
found a place in innumerable sub-stations. It is 
appreciably more efficient than the motor generator 
composed of two mechanically coupled machines, 
despite the need for transformers to reduce the 
pressure of the incoming high-tension supply. 
But when rotaries were first introduced, and for 
some time after, they were not free from 
troubles. On 50-cycle supplies they had 
under unfavourable conditions a tendency to 
fall out of step. On heavy overloads and short 
circuits, they often flashed over. These disadvan- 
tages led in this country to the use in some cases of 
25-cycle current, which has magnified the task of 
standardising frequency at 50 cycles. Another 
effect of the unsatisfactory operation was to cause 
some engineers to employ the almost equally 
efficient motor converter, which differs from a 
motor; generator mainly in that the revolv- 
ing windings are electrically connected. With 
the same number of poles on the AC. 





stator and D.C. field system, the machine 
runs at half synchronous speed, which overcomes 
to a large extent the troubles experienced 
with the early 50-cycle rotary converters. Although 
in due course satisfactory rotary converters for 
this frequency were produced, engineers are still 
to be found who favour the motor converter on the 
score of its stability. Not many days ago we met 
an engineer who was loud in praise of the stable 
operation of his motor converters when disturb- 
ances occur on the grid. In 1909, Mr. 8. 
Hallo, then with Bruce Peebles and Co., Ltd., 
read a paper on Motor Converters before the Insti- 
tution of Electrical Engineers. The discussion 
which followed showed that prominent supply 
2 | engineers, including Sir Leonard Pearce (then Mr. 
Pearce), were well satisfied with their perform- 
ance, although engineers ccnnected with rival 
firms failed to appreciate their merits. But when 
the patents expired, the demand for motor con- 
verters was sufficient to encourage most of the large 
manufacturers to build them. 

In his article Dr. Rosenberg gives credit to Pro- 
fessor Miles Walker for his share in the work of 
improving the 50-cycle rotary, but the original 
idea of pulling the machine into step by connect- 
ing the pony motor stator windings in series with 
the armature slip rings, he justly claims as his 
own. The patent litigation with which Dr. Rosen- 
berg deals is of particular interest to ourselves, for 
in 1913 we published a series of articles on “‘ Modern 
Converting Plant,”’ based on information supplied 
by various electrical firms. From the British 
Westinghouse Company (now the Metropolitan- 
Vickers Electrical Company) and the British Thom- 
son-Houston Company we received particulars of 
this new method of self-synchronising rotary con- 
verters. Commenting on the scheme we said that 
it was surprising no one had thought of it before, 
but what was still more curious was that two inde- 
pendent firms had, it seemed, developed it at the 
same time. Apparently the B.T.H. Company’s 
engineers thought that the broad claims of the 
Rosenberg patent were anticipated by a U.S.A. 
Tesla patent, filed in 1891. Litigation followed, and 
must have been a very costly business, for it lasted 
longer than the patent itself, and although in 
Britain the first court decided against the validity 
of the Rosenberg patent, the Appeal Court and the 
House of Lords upheld it. By making the machine 
self-synchronising, an important advantage was 
gained. After a shut-down caused by an accident, 
time was saved in restoring the supply, especially 
in the days of relatively small generating stations, 
containing reciprocating engines, occasionally giv- 
ing unsteady voltage and frequency. There is an 
alternative method of A.C. starting, known as tap 
starting. Current is supplied to the converter’s 
slip rings at reduced voltage, obtained from tap- 
pings on the transformers. The machine runs up 
as an induction motor using the stationary poles 
with their damping windings as the secondary, and 
the armature as the primary. Of this method 
of starting, Dr. Rosenberg has never entirely 
approved. Tap starting, he says, was not favoured 
by engineers in this country because during the 
starting process the brushes fired unless compli- 
cated brush lifting gear was employed. Moreover, 
the field was destroyed. The machine would 
pull into step just as often with the right as with 
the wrong polarity, necessitating often repeated 
trials, which was a handicap when quick starting 
was required. But a very fair number of tap- 
started rotaries have been built in this country. 
By the use of roller bearings, the need for lifting the 
brushes has been avoided, and the starting current 
taken from the mains is said to have been reduced 
to a value which compares favourably with that 
taken by a motor-started converter. To reduce 
the current rush when changing from the tapping 
pressure to the full voltage of the transformer, a 
three-stage starting equipment was developed, in 
which an intermediate step connected the full 
voltage leads through chokes to the converter’s 
slip rings. Advantages claimed for tap starting are 
cheapness and a small saving in space, but it is no 
doubt true that many engineers have favoured the 
pony method of starting. It does not appear to be 
generally known that when the Central London 
Railway began to run trains, the first rotary to be 
started each day was switched directly on to the 





transformers at full voltage, which, on account of 
the heavy lagging current, dropped to a low value. 
As the machine approached synchronous speed, 
the field switch was closed, at what appeared to be 
the appropriate moment as indicated by the 
oscillating needle of the D.C. voltmeter, and if the 
polarity happened to be incorrect, as it frequently 
was, the starting process had to be repeated. After 
the railway track had been made alive the other 
rotaries were started on the D.C. side, and syn- 
chronised on the A.C. side. 

Although mainly on account of their power factor 
correcting properties, rotating converting machines 
are unlikely to go entirely out of use, rectifiers 
will in due course undoubtedly replace them to a 
very large extent. A static piece of apparatus that 
does not require synchronising and cannot fall out 
of step, starts up instantaneously, and has low 
maintenance costs, makes a wide appeal. The 
number of rectifiers already in use is considerable, 
and the plant installed by various manufacturers 
for building and testing them is an indication of 
what is expected. Some engineers appeared to 
have thought when rectifiers were first introduced 
that they would only come into competition with 
machines at the highest D.C. voltages at which 
they show the best efficiencies, but as exemplified, 
on the Southern Railway and other traction 
systems, they show advantages at 600 volts. Still, 
where rotary converters are employed, Dr. Rosen- 
berg’s invention remains of value, for although 
under modern conditions synchronising is not such 
a troublesome operation as it was in bygone days, 
a machine that pulls into step on its own accord 
is desirable. 


The Strength of Riveted Joints 


A BRIEF note on page 473 of. this issue 
refers to tests of large riveted joints recently carried 
out at the University of California, in connection 
with the design of the San Francisco and Oakland 
Bridge. This lengthy bridge includes various types 
of structure—suspension, cantilever, and fairly 
long simple spans—and in view of the size of the 
joints tested, with as many as twenty-eight 
transverse rows of rivets, we may suppose that the 
investigation is in connection with the design of 
the 1400ft. cantilever span. The results are 
remarkable in that they appear to throw doubt 
on the truth of the generally accepted theories 
applying to joints of this kind. The positive 
conclusions reached are: (1) That joints should 
be as compact as possible, the best results being 
obtained with full-row riveting, a gauge of about 
44 rivet diameters, and a pitch of 34 to 4 rivet 
diameters; (2)- that allowable loads on riveted 
tension members should be based on the stress 
in the gross section, and the net section should be 
not less than 75 per cent. of the gross section. 
The negative conclusions reached are: (1) That 
the strength of the plates in a joint is not directly 
proportional to the area of the net section; (2) 
that the use of fewer rivets in the end rows has 
little effect; (3) that wide spacing of rivets in 
the end rows is undesirable, and may result in 
the failure of these rivets; (4) that there is no 
justification for elaborate formule to calculate 
the effect of rivet staggering on the net section. 

These are the sort of results which we would 
expect if rivets are acting not as pins, but as 
clamps gripping the plates together, and preventing 
movement by the resistance to sliding of the surfaces 
in contact. Under these conditions some of the 
stress in the main plates is transferred to the 
cover plates before the first line of rivet holes is 
reached, thereby relieving the stress on the net 
section through these holes. This is by no means 
a new idea, and it has found acceptance in some 
countries for many years past, particularly in 
France, where the investigation of this theory 
has been coupled with the name of Considére. 
The improvement in methods of riveting, par- 
ticularly the efficient results obtained with per- 
cussion riveters, undoubtedly increases the pro- 
bability that joints will hold owing to the grip 
of the rivets rather than to their resistance to 
shear and bearing pressure. If the net section 
is not to be less than 75 per cent. of the gross 
section, and full-row riveting is adopted, it means 
that the gauge between longitudinal lines of rivets 
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must not be less than four rivet diameters. In 
large joints it has been customary to make the 
minimum distance between centres of rivets 
equal to three rivet diameters, and yet increase 
the spacing at the first rows of rivets so that the 
net section is as much as 88 per cent. of the gross 
section. It is evident, therefore, that the proposed 
new rules would result in heavier joints, because 
the increase in area of the cover plates to accom- 
modate the same number of rivets at a wider 
spacing throughout would be much more than the 
increase in area necessary to open up the spacing 
at the first rows of rivets. If this country has not 
contributed much experimental data relating to 
the strength of riveted joints during recent years, 
it has at least undertaken many theoretical 
investigations which throw a good deal of light 
on the conditions of stress in riveted connections. 
The most common type of connection in framed 
bridge structures takes the form of a letter K, 
with the four members connected together by 
gusset plates. The California tests are stated to 
confirm that it is satisfactory to follow the usual 
practice of assuming equal shear in all the rivets 
of a group. Locating the corresponding fraction 
of the total forces at each rivet hole, it is easy to 
calculate the stresses at different sections of the 
cover plates or gussets, and it is found that, in 
addition to the direct stresses, there are bending 
moment stresses which reach a maximum value 
of opposite sign at the two quarter points, decreas- 
ing to zero at the ends and at a middle section. 
These bending moment stresses may be greater 
than the direct stress. Here, then, is another case 
in which increasing the net section at the end 
transverse rows of rivets of the cover plates has 
no effect, because the maximum stresses occur 
elsewhere. 

If the grip theory of the behaviour of riveted 
joints were entirely correct, the rivets would 
have to be stressed, in the process of closing and 
cooling, almost to breaking point, always provided 
that the generally accepted coefficient of friction 
for steel on steel (one-seventh) is applicable to 
this case. More probably joints hold mainly by 
friction and partly by resistance to shear and 
bearing pressure of the rivets, in which case the 
tensile stress in the rivets would not have to be 
so high. In the course of time and repeated 
stress, it is reasonable to suppose that the grip 
of the rivets and the resistance to sliding will 
decrease, and the shearing resistance and bearing 
pressure of the rivets increase correspondingly. 
For this reason we believe that many engineers 
will prefer the old rules, while taking into con- 
sideration the lessons to be learnt from these 
large-scale tests. 


A Chairman’s Address 


It is not often that we reprint at length 
the addresses of chairmen at shareholders’ 
meetings. But the speech which Mr. Arthur 
Chamberlain delivered last week to the Churchill 
Machine Tool Company, Ltd., is of such 
exceptional interest that we have thought it 
well to lay it, practically in entirety, before 
our readers. The report will be found on 
page 466. There are in it three points which are 
worthy of close attention. The first of them is the 


relationship between dividends and capital. People |. 


who are opposed to the capitalistic system may 
often be heard to rail against the enormous divi- 
dends that exceptionally successful businesses 
distribute annually. Those dividends are based 
on the declared capital, which may be no more than 
a nominal sum. The real capital is represented by 
all the material, the goodwill, the business con- 
nections, the branches, &c., which have been pur- 
chased or set up by the expenditure of revenue. 
Imagine the case of a small shopkeeper, who, with 
fifty or sixty pounds capital gradually builds up 
an important business by the wise use of his profits. 
At some time his profits might be hundreds of 
per cent. on his original capital. Exactly the same 
thing occurs with manufacturing concerns, like 
the Churchill Machine Tool Company, that, 
starting in a small way, have invested part of their 
revenue in the development of the business. 

That is one point that Mr. Chamberlain brought 
out very clearly. Another, of exceptional interest at 





the present time, is the need to keep an eye on 
the future even when present interests may seem 
to be jeopardised. The company is turning away 
thousands of pounds’ worth of orders because it 
feels that it would be unwise to expand beyond a 
certain point and saddle itself with plant and 
equipment for which it might find no use in years 
to come. We need not remind our.readers that 
that happened to many firms during the 
war of 1914-18. Mr. Chamberlain said that 
many of the orders his company refused were 
placed abroad. That is not necessarily a matter 
for regret. Orders placed in foreign countries 
form the currency with which they pay for com- 
modities purchased from us. 

The third point is the reaction of this 
company to German actions. Mr. Chamberlain, 
in harmony with the views of the Prime 
Minister, his first cousin, believes that it 
should be possible to decide all international 
disputes by arbitration, and he suggests the 
establishment of a ‘‘ European Court ”’ for that 
purpose. We would ask our readers to study 
carefully his words, the words of a business man, 
on that subject. They should note carefully his 
assurance that “such a pact would not be hostile 
to Germany. All that it would be hostile to is an 
attempt to get by force something that the con- 
sensus of European opinion considered unreason- 
able.” He has no objection to seeing the expansion 
of German trade provided always that it takes 
place under the “gis of equality and mutual 
advantage ’’ and “ not by riding roughshod over 
the liberties and prepossessions of others.” 








Obituary 


SIR HENRY JAPP 
WE regret to have to record the death last 
Saturday, April 8th, at his home in Bedford Park, 


London, of Sir Henry Japp. Sir Henry, as is well 
known, was chief engineer and works director of 





Sir HENRY JAPP 


John Mowlem and Co., Ltd. He was born in 
1869, and received his education at the Montrose 
Academy, Dundee University College, and Finsbury 
Technical Institute. Strangely enough, although 
the works with which his name will always be 
connected all lay in the civil engineering field, 
his first experiences were mechanical. He spent 
five years with the Caledon Engine Works at 
Dundee, where his work was that of designing and 
constructing marine engines, boilers, and mill 
machinery. He was about twenty-three years 
of age when he came to London. A year was spent 
with Tham2s Iron Works, Ltd., and another two 
with Humphreys and Tennant before, in 1895, 
he joined the firm of S. Pearson and Son, with 
which he was to remain for fifteen years. With 
that firm he gained the experience in civil engineer- 
ing work which stood him in good stead for the 





remainder of his life. He was engineer in charge 
for the construction of Surrey Commercial Docks 
and the Great Northern and City Railway. Later 
he went to America and whilst still in his early 
thirties took full charge of the work of driving 
the East River tunnels of the Pennsylvania Railway 
at New York. They were driven through layers 
of hard schist alternating with quicksands. No 
American contractors tendered and it was the 
British firm of S. Pearson and Son which finally 
undertook the work, and it was Sir Henry himself 
who worked out the estimates. The arduous 
nature of the work emphasised the fine qualities 
in Japp’s character, his determination, resourceful - 
ness and technical skill. During the war he became 
Director in Charge of Production, and for his 
services in that capacity he was made K.B.E. 
After the war he joined John Mowlem and Co., 
Ltd., and was associated with that firm in the 
construction of the King George V graving dock 
at Southampton ; the Dover train ferry dock, and 
the jetty and power-house foundations for the Ford 
motor works at Dagenham. Sir Henry was in 
his seventieth year at the time of his death. 


E. W. FRASER-SMITH 


THE North-East Coast Institution of Engineers 
and Shipbuilders has suffered a severe loss by 
the death of its Secretary and Treasurer, Mr. 
E. W. Fraser-Smith, which took place early in 
the morning of Wednesday, April 5th. Mr. Fraser- 
Smith was appointed to his post in August 
1911, and he served the Institution for nearly 
twenty-eight years, during which time he made 
many friends, not alone in the North of England, 
but in Scotland and on the Continent of Europe. 
His death at the early age of fifty-five will be 
deeply regretted by all with whom he came in 
contact. 

He was educated privately in London and studied 
at the East London College of London University 
and at the Inner Temple. From 1898 to 1903 he 
was a pupil at the Thames Ironworks Shipbuilding 
and Engineering Company, Ltd., and passed 
through the workshops and the shipbuilding 
department of the firm. On the completion of his 
pupilage he stayed with the firm until 1907, and 
was engaged on the construction of naval vessels, 
both for the British and foreign governments, and 
on the design and building of dock caissons. 
In 1907 he was with Messrs. Coode, Son, 
and Matthews, consulting engineers, of West- 
minster, as assistant engineer on the design of iron 
and steel structures. A year later he joined the 
Newcastle-upon-Tyne firm of Messrs. J. Watt 
Sandeman and Son, and for three years he was 
resident engineer on important civil engineering 
constructional works which were carried out by his 
firm, including the Blyth harbour scheme. In 1911 
he was appointed to the Port of London Authority 
as a temporary assistant engineer, and in that 
capacity was engaged in the survey and inspection 
of docks preliminary to reconstruction and the 
design and construction of new docks. 

In the August of that year he was appointed 
Secretary and Treasurer of the North-East Coast 
Institution of Engineers and Shipbuilders, which, 
we may recall, was founded in 1884 and incor- 
porated in 1914 for the advancement of the sciences 
of engineering and shipbuilding. During his long 
term of office the Institution has made a steady 
advance. In the war Mr. Fraser-Smith served 
temporarily in the Heavy Gun Department of the 
Ministry of Munitions, and in 1916 he was appointed 
Deputy Representative of the Ministry at the 
National Projectile Factory at Birtley, County 
Durham, a position which he continued to hold 
until the end of 1918. After the Armistice he was 
created a Chevalier of the Order of the Belgian 
Crown, in recognition of the work he had carried 
out with the aid of some 3000 Belgian workmen 
at the Birtley factory. He arranged and carried 
out three noteworthy foreign visits of the Institu- 
tion to Holland in the summers of 1912 and 1929, 
and to Germany in June, 1932. Alongside his 
work for the Institution he found time to serve on 
the Newcastle-upon-Tyne Education Committee 
and the Northern Counties Technical Examina- 
tions Council, of which he was for some time the 
Chairman. He was a member of the Examinations 
Board of the City and Guilds of London Institute. 
He was a member of the Institution of Naval 
Architects, an associate member of the Institution 
of Civil Engineers, and prior to the formation of 
the North-Eastern Branch was honorary local 
correspondent of the Institution of Mechanical 
Engineers for the Neweastle district. 
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Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 


PNEUMATIC-TYRED RAILCARS 


Srr,—Owing to several absences abroad, it is only 
quite recently that I have had the opportunity to 
study at leisure~your-recent issues. 

{ was somewhat surprised to note that none of 
your readers had replied to the point made by 
Colonel L. F. R. Fell in his letter which appeared in 
your February 24th issue, concerning the use of 
pneumatically tyred railcars on the British railways. 

As one who was responsible for organising the visit 
of a small party of British railway officers, including 
the late Sir Henry Fowler, to some of the earliest 
tests made in France with the original Michelin car 
in 1931, I feel that less than justice has been done 
in Colonel Fell’s letter to the close watch which has 
throughout been kept on this development by 
the British railways. It was as a result of that 
original and subsequent visits to the tests on 
the Gallardon line that trials were made with a con- 
temporary model between Oxford and Cambridge, 
which, in turn, led to tests with a still more modern 
vehicle quite recently. 

One can only stress the point that conditions in 
France and in Great Britain are not sufficiently 
similar to warrant the adoption, necessarily, of French 
methods by the British railways, and there are several 
objections to the use of such vehicles on British lines 
—for instance, the risk of fire from a petrol-engined 
vehicle, the small capacity of such a vehicle in seats, 
luggage accommodation, and even lack of passengers’ 
hand luggage space, not to mention the high capital 
cost and as yet undetermined working life. 

Numerous journeys in such cars would seem to 
show that the advantage of quiet and smooth riding 
is more than offset by serious vibration and the 
inapplicability of the pneumatic-tyred vehicle on 
lines equipped with track circuits. 

C. E. R. SHERRINGTON. 

Railway Research Service, 

London, 8.W.1, 
April 6th. 

[We are informed that the problem of track cireuit- 
ing with pneumatic railway tyres has now been 
solved.—Eb., THE E.] 


STAGGERED PAYDAYS 


Sir,—The National Amalgamated Union of Shop 
Assistants, Warehousemen and Clerks recently urged 
that paydays should be “ staggered.”” They argued 
that because by tradition most people are paid on 
a Friday, there is a shopping rush and consequent 
congestion on Saturday, particularly in the suburbs 
of London and the larger provincial towns. 

The subject is obviously of importance from the 
point of view of the shopkeeper and shop assistant, 
but it is also of considerable interest to the large 
employer of labour. 

In the case of a large business, especially where 
piecework is involved or wages paid on an hourly 
basis, a definite advantage might be shown by paying 
employees in each department or group of departments 
on a different day. Such an arrangement would 
enable the work of preparing and checking wage 
sheets and filling the various pay envelopes to be 
spread over the whole week and the normal struggle 
to get ready for the weekly payday avoided. 

To begin with, however, it would not be advisable 
to apply the scheme unconditionally. The lower-paid 
workers, working in many cases on a very narrow 
financial margin, would obviously prefer to get their 
money at the week-end, since Saturday is the day for 
recreation and purchasing provisions for the week-end. 
In these cases it would probably be better not to pay 
wages earlier than Wednesday. 

In the case of higher-grade artisans, ‘‘ black- 
coated ”’ workers, civil servants, and so on, there is 
no reason why the paydays should not be spread over 
the whole week. In large organisations the best 
system would seem to be to pay clerical and higher- 
paid workers on Monday, Tuesday, and Wednesday, 
and the lower-grade workers on Thursday and 
Friday. é 

The banks would welcome “ staggered ’’ paydays. 
In busy districts there is heavy pressure on bank 
staffs between eleven and two on Friday, and to a 
lesser extent on Saturday morning, when the counter 
is besieged by the representatives of a number of 
different firms, all endeavouring to draw money for 
wages, while private customers are crowded out. 
There is an atmosphere of strain and a liability to 
make mistakes; bank cashiers would, I believe, 


welcome any device whereby this state of affairs 
could be avoided. 

Where it is not practicable for a firm to spread 
payment of wages over more than one day, the scheme 
would be put into operation by different employers 
paying wages on different days. 

The problem of organising “ staggered ” paydays 
within a given area admittedly presents difficulties, 
but by invoking the aid of a local Chamber of Com- 
merce or other appropriate institution, it should be 
quite possible to divide the majority of employers 
into groups, each group paying employees on a 
different day of the week. 

It seems therefore that a scheme for “ staggered ” 
paydays would benefit three sets of people—shop- 
keepers, large employers of labour, and the banks. 
The difficulties in the way of its application do not 
seem insurmountable, and the advantages are so 
great that it would be worth while giving it a trial. 

GRAHAM CUNNINGHAM, 
Managing Director. 
Triplex Safety Glass Company, Ltd., 
London, W.1, April 11th. 








Sixty Years Ago 


Woop as A StrRucTURAL MATERIAL 


Tue Iron Pillar at Delhi, believed to have been 
made about a.p. 300, is a remarkable example 
of metallurgical longevity. It must, however, be 
remembered that for the past sixteen hundred years 
it has done nothing but support its own weight and 
that it has been exposed solely to the destructive 
forces of the atmosphere. Many an extant Roman 
bridge testifies to the fact that natural stone as a 
stress-bearing material has a longevity, accepted as 
commonplace, considerably greater than that which 
we regard as remarkable in a metal. Even wood can 
be held to equal and, in some applications, to surpass 
iron as a long-lived structural material. English 
oak piles drawn from the bed of the Thames at the 
site of old London Bridge are still extant and except 
on their surface show little or no deterioration. The 
elm and oak piles on which Rennie built Waterloo 
Bridge have after over a century’s service been with- 
drawn and, cut into veneering, will no doubt survive for 
several centuries to come. Wood from the “ Royal 
George,” sunk at Spithead in 1782 and recovered in 
1842, is still fresh and strong. Among the possessions 
which we ourselves cherish is a piece of English oak 
which until recently formed a portion of the roof of 
Wells Cathedral. It was built into the roof in 1348, 
and as at least fifty annular rings can be counted 
on it, we estimate that the tree from which it was 
cut grew in the forest at least seven hundred years 
ago. It has been attacked on the surface by worm, 
but internally it is as sound and bright as a tree felled 
yesterday. In some old mills gear wheels with wooden 
teeth—commonly made of apple or pear wood—are 
still to be found at work. It is not easy, however, to 
come by an authentic record of the life of wood in 
this particularly arduous service, for in most cases 
they were fitted and then forgotten until the mill- 
wright was called upon to replace them one by one as 
they wore out or broke off. A presumably trust- 
worthy record of the life of a wooden cog is to be 
found in our issue of April 11th, 1879. The tooth 
was taken from a wheel, 14ft. in diameter and 10in. 
in width, at Collins’ Kelvindale Paper Mill, Glasgow, 
and had been sent to us by G. and W. Bertram, of 
St. Katherine’s Works, Edinburgh. It was made of 
beech grown in Midlothian and had been at work con- 
tinuously since 1851 for twenty-six years. The wheel 
of which the tooth formed part was on the crankshaft 
of a beam engine giving off 90 to 100 I.H.P. and ran 
at an average speed of 38 r.p.m. Latterly the cog 
sent to us had begun to get off pitch. Had it not done 
so it would have been allowed to remain in service 
for some time longer. Over the contact face the 
surface was smooth and, in spite of some wear, had 
maintained a good epicycloidal profile. In the course 
of its life, it was calculated, the cog had been subjected 
to a load of 1674 Ib. applied 12,904,800 times. It was 
customary to dress the teeth of the wheel twice a 
week with a mixture of tallow and finely ground lead 
ore. 








TESTS OF RIVETED JOINTS 


s 





In the design of riveted connections for struc- 
tural steel framing, reliance is placed largely on 
the results of laboratory tests made twenty or thirty 
years ago on relatively small joints, the number of 
rivets not exceeding nine on each side of the joint. 
Of special importance therefore are recent tests made 


at the University of California in connection with the | guides, 


design of the San Francisco and Oakland bridge. In 
these tests there were as many as twenty-eight trans- 
verse rows of rivets. It was determined that the 
strength of the plates in a joint is not directly pro- 
portionate to the area of net section, as is generally 





assumed. The use of fewer rivets in the end rows 





has little effeci, and wide spacing of rivets in the end 
rows, near the edges of the plates, is undesirable, 
these rivets being subject to lateral as well as longi- 
tudinal strain which may result in failure of these 
rivets. There is evidently no justification for elaborate 
formule to calculate the effect of rivet staggering 
on net section. Joints should be as compact as 
possible, the best results being given by full-row 
riveting with a gauge of about 4} rivet diameters 
and a pitch of 3} to 4 diameters. Allowable loads on 
riveted tension members should be based on stress 
in the gross section, and net section should be not 
less than 75 per cent. of gross section. Except in 
heavy work, where reduction in size or weight of joint 
is important, there is little reason for using rivets 
of manganese steel, as there is greater slip with such 
rivets, so that carbon steel rivets are preferable in 
members subject to stress reversals. Because of this 
greater slip, working stresses for manganese steel 
rivets should be lower than their relative ultimate 
strength might seem to indicate. In view of the 
uncertainty as to actual stress distribution in com- 
mercially fabricated joints, it is satisfactory to follow 
the usual practice of assuming equal shear in all 
rivets, regardless of the length of the joint. The 
effect of pitch between the transverse rows of rivets 
is small, but a pitch of 4}in. (or rivet diameters) gives 
better efficiency than a pitch of 3in. or 6in. 








SHORT NOTICES 


Diesel Engines. By B. J. von Bongart. London, 
1938: Chapman and Hall, Ltd. Price 21s.—In 
this work there is gathered together in the form of 
a text-book much of the results of the author's 
experience as a consulting engineer, and also the 
researches of others where considered necessary 
to widen the scope. It presents to the student and 
layman an excellent introduction to the history, 
functions, operation, and design of oil engines of 
all types, including aero-engines. The first five 
chapters contain historical notes, a discussion of 
the thermo-dynamics and combustion processes 
of oil and petrol engines, and a résumé of fuel oil 
characteristics and atomisation. The following 
chapters are mainly descriptive, dealing with com- 
ponents and engines of all types, though, since the 
book was originally published in America, the 
descriptions relate largely to Transatlantic designs. 
For the student not familiar with many of these 
units these chapters are of value. A remark on the 
page before the preface to the volume is of interest : 
** Diesel, von Krupp, and the M.A.N. set out to create 
a coal dust engine, a prime mover that would burn a 
then almost worthless native German fuel. Much 
against their wish and will, they found themselves 
sponsoring an engine demanding foreign oil—the 
unexplainable irony of fate...” 





Plastic Working of Metals and Power Press Operations. 
Second edition. By E. V. Crane. New York: John 
Wiley and Sons, Inc. London: Chapman and Hall, 
Ltd., 11, Henrietta Street, W.C.2. Price 25s. net.—This 
book deals in detail with the press working of metals 
from their behaviour in the various operations to 
the design and working of dies, punches, and presses. 
Not only has the author gone thoroughly into the 
practical side of the working of metals, but he has 
devoted much space on the metallurgical aspect 
where it applies to the subject. He has described 
the shearing, piercing, bending, drawing, forging, 
extruding, &c., of metals in considerable detail, 
together with the punches, dies, and other tools 
used. Particulars relating to the characteristics 
and construction of a wide variety ef presses are 
supplemented by a chapter on automatic production 
in these machines and the tools used in this econnec- 
tion. The book concludes with a section on graphical 
computations containing a number of charts on 
blanking pressures, energy required, press capacities, 
&c., followed by useful tables. The information and 
data are supplemented by a large number of photo- 
graphs and drawings. Although the book is based 
upon American practice it will prove a valuable 
addition to the literature on the subject in this 
country. 





Safety in the Construction and Use of Lifts. London : 
P. S. King and Son, Ltd, 14, Great Smith 
Street, S.W.1. Price 6s. net.—The compila- 
tion of this publication of the International Labour 
Office was begun in 1930 by the late Francesco 
Massarelli, and was completed, after his death in 
1936, by the Safety Service of the Office. It first gives 
general particulars of the more general types of lifts 
in service, including those with electric, pneumatic, 
hydraulic, and belt drives. A section on typical 
accidents met with in lift working and their causes is 
followed by particulars of shaft enclosures, gates, 
cage doors, and interlocking systems. Chapters on 
lift cages deal in some detail with their construction, 
i balance weights, safety gear, speed governors, 
and the testing of safety gear and ropes. The descrip- 
tions of the various parts and devices are supple- 
mented by illustrations and drawings. The book 
concludes with particulars of the safety regulations 
relating to lifts which are in force in a number of 
countries. 
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Leipzig International Fair 


No. V 
(Continued from page 444, April 7th) 


Wwe conclude in the present article our review 
of the machinery which was on view at the 
Leipzig International Fair. The Fair was this 
year the largest yet held, and the increasing size 
of the various sections makes it very difficult, in 
the space at our disposal, to do more than mention 
some of the outstanding exhibits in some of the 
sections. 


ECKERT UND ZIEGLER G.M.B.H. 


In the section of the Fair which was set apart 
for plastic developments, one of the most interest- 
ing exhibits was that arranged by Eckert und 
Ziegler G.m.b.H., of Cologne-Braunsfeld, repre- 
sented in Great Britain by Technical Machines and 





heated injection cylinder in such a way that the 
quantity corresponds with the required weight of 
the single injection. In the cylinder the material is 
softened and compressed, and in a viscous state 
it is injected through the nozzle fitted on the end 
of the cylinder into the closed die, which is tightly 
pressed up against the cylinder. If required, the 
die is kept cool by means of running water. The 
material fills out the die rapidly and is solidified 
to the greatest firmness by the following-up pres- 
sure. The mouldings harden within a few seconds, 
and can be ejected from the die at once. The 
quality of the article is determined by the pressure, 
while the firmness, good texture, accuracy in 
form, quality of surface and tension-free forma- 














AUTOMATIC INJECTION MOULDING MACHINE—ECKERT 


Accessories, of Southwark Street, London, S.E., 
a firm which has for the past ten years specialised in 
the design and manufacture of injection moulding 
machines and injection moulding dies, for the 
manufacture of articles from thermo-plastic 
materials. The process adopted represents a 
method of moulding reversibly plastic synthetic 
materials, which in contra-distinction to thermo- 
setting resins, and phenoplastics, do not cure to an 
infusible state after the application of a certain 
heat, but only become hard through cooling, and 
when reheated beyond the softening point become 
plastic once more. The injection material is fed 
as a dry granular powder. It runs from a hopper 
through an adjustable feeding device into the 
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tion depend principally upon the solidification of 
the material. 

Five different types of machine are available, 
for articles weighing from .$ oz. up to 5}oz. 
They can be arranged for either hand or com- 
pressed air driving, or, as in the case of the fully 
automatic machine we illustrate, for electric 
motor driving. In this particular machine, which 
is suited for the manufacture of articles having a 
weight up to about 30 grammes, or about 1 oz., 
the power is supplied by a 4 B.H.P. motor housed 
in the base of the machine. The total power con- 
sumed, including that needed for the heating 
elements only, amounts to about 1-7 kW per work- 
ing hour. There is a V belt drive to the operating 








mechanism, which consists of a strong lead screw, 
with which is combined a system of toggle levers 
which first close the die and then operate the injec- 
tion ram. The object of this particular construc- 
tion is to attain a controlled combination of 
the die closing and the injection pressures. The 
reaction pressure of the injection ram is trans- 
mitted to the movable halves of the die by a 
toggle lever system having such a ratio of trans- 
mission as to ensure the die-closing pressure always 
being several times greater than the injection 
pressure. All the rotating parts run in ball bear- 
ings, and springs are interposed between the 
injection ram and the toggle levers to give the 
required elasticity to the injection pressure and at 
the same time prevent the ram pressure from 
overstressing the machine. 

Each of the working operations is electrically 
controlled, the working periods being adjusted by 
two time clocks, which are mounted on the side 
of the machine. The control is effected by means 
of push buttons and a selection switch, which 
permit the machine to be operated either by push- 
button control or as a semi-automatic or fully 
automatic machine, according to the class of work. 


Tur M.A.N. Company 


In the section which was devoted to oil engines 
we noted progress in the design of special gas and 
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WELDED GAS ENGINE CYLINDER—M.A.N. 

oil engines for the economic use of home-produced 
fuels. On the stand of the M.A.N. Company, of 
Augsburg and Niirnberg, an outstanding exhibit 
was a fully automatic oil engine emergency set for 
service with the grid, which was started and stopped 
by compressed air taken from the engine’s own 
starting air system. The company has specialised 
in fully automatic emergency generating sets for 
the past few years, and has worked, we learn, in 
close collaboration with the electricity supply 
companies. During 1937 and 1938 over 200 sets, 
totalling more than 37,000 B.H.P. output, have 
been supplied. The sets are for the most part 
engines of medium output, but larger sets are now 
being considered, not only for lighting and power 
services, but for the protection of pumping services 
and air-conditioning installations against failure, 
which might result should a grid failure take place. 














SET—M.A.N. 75 B.H.P. 





TwWoO-STROKE OIL ENGINE—KLOCKNER 
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The sets include engines ranging from 790 
B.H.P., down to small sets of 27 to 30 
B.H.P., with from three to eight cylinders, work- 
ing on the four-stroke principle with airless injec- 
tion of fuel. In order to raise the output of the 
sets, the Biichi system of scavenging and super- 
charging has been adopted in many cases, with an 
output, we are informed, up to 150 per cent. of 
the normal output without supercharging. In 
many cases noise and vibration is eliminated as 
much as possible by the adoption of shock-absorb- 
ing rubber blocks or springs, and by enclosure of 
the engines and the lagging of machinery and 
piping connections. For lubrication a forced-feed 
system is employed with filters, and for cooling the 
circulating water, radiators and fans are fre- 
quently adopted. The starting and stopping of the 
engine is, as we have previously mentioned, 
worked from the air starting system, a small oil 
engine driven auxiliary compressor being employed. 
Special means are adopted to ensure certain 
starting. The electrical side of the installation is 
frequently provided with safety switches for the 
protection of the alternator from danger of over- 
loading and disconnecting non-essential supplies, 
retaining only the essential supply circuits used 
under emergency conditions of working. 

Among the other exhibits we noted a fine 
example of welding, as applied to the manufac- 
ture of the cylinders of large gas engines. An 
accompanying engraving shows a welded cylinder 
for a large M.A.N. gas engine with a shrunk-in 
cast iron liner. The designed output is about 
1250 B.H.P. per cylinder. The cylinder shown has 
a bore of 1250 mm., or close upon 50in., for a 
stroke of 1300 mm., or about 52in. 


KiockneR-HumBoLpt Deutz A.G. 


A new engine of two-stroke design was on view 
on the stand of Kléckner-Humboldt Deutz A.G., 
of Cologne-Deutz, and it is illustrated herewith. 
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SECTION THROUGH TWO-STROKE ENGINE 
—KLOCKNER 


It has a designed output of 20 to 25 B.H.P. per 
cylinder, when running at speeds of 450 and 
570 r.p.m. respectively. The cylinder bore is 
150 mm., with a stroke of 250 mm., and the engine 
can be supplied in two, three, and four-cylinder 
’ units. At full power the brake mean effective pres- 
sure is approximately 64 lb. per square inch, and 
the fuel consumption is given as just below 0-39 lb. 
per B.H.P. hour. Under overload conditions the 
engine has a rated output of 20 per cent. above 
normal power and the brake mean effective pressure 
under these conditions rises to close upon 77 lb. 
per square inch. As will be gathered from our 
illustrations, the unit is of neat and clean design, 
and the scavenging air is furnished by a Roots-type 
blower. The fuel injection gear is of the maker’s 
patented design, and an open type combustion 
chamber is used. The engine has been carefully 
designed for economic manufacture, and the crank- 
shaft bearings are incorporated in the single-piece 
bed-plate, while the top half of the crank case 
and the cylinder block is a one-piece casting, with 
a renewable “ wet” type liner, the cylinder head 
being a separate casting. 





Another interesting engine was the small 16 
B.H.P. hopper-cooled horizontal unit, of which 
to date more than 200,000 have been supplied. 
It is of interest that although the first 100,000 
were delivered in sixteen years, the second 100,000 
have been built in less than 34 years, which is 
itself both a tribute to the large manufacturing 
programme of the makers and the wide use of this 
particular form of prime mover. On the marine 
side several engines were shown for main propul- 
sion and auxiliary services by M.A.N., Deutz 





Motorenwerke Mannheim, Deutsche Werke Kiel 
A.G., and Freid. Krupp, Germaniawerft A.G., 
Kiel. 

On the boiler side working examples were on view 
of the new type of stoker with a moving slicing 
bar, which traverses the bed, which was referred 
to in our issue of January 20th, and has been 
developed by L. and C. Steinmiiller, of Gummers- 
bach, for both flue type and water-tube boilers, 
and has been successfully adopted in North German 
Lloyd ships. 








Coal as Fuel for Internal Combustion 
Engines 


No. II 
(Continued from page 433, April 7th) 


CoMPRESSED GAS ENGINES AND MARINE Gas 


ENGINES 


HE meeting of the Internal Combustion Engine 
Group of the Institution of Mechanical Engineers 
was resumed on Tuesday, March 28th, at the Guild- 
hall, Swansea, Wing Commander T. R. Cave-Brown- 
Cave, Chairman of the Group, occupying the chair. 
The subject for discussion was “‘ Compressed Gas 
Engines and Marine Gas Engines,” and a brief 
synopsis of the following papers was read by the 
Chairman :— 

“The Application of Town Gas as a Fuel for 
Internal Combustion Engines,” by C. M. Walter, 
D.Se. 

“* A New Injection System for Gas Engines,” by 
R. A. Erren. 

“Gas Engines as an Aid to the Further Utilisa- 
tion of Coal for Marine Purposes,” by F. Gibbons. 
We reprint Mr. Erren’s paper elsewhere in this 


issue. 
Discussion 


The Chairman opened the discussion with a few 
words about the results of some tests which were done 
at the Royal Airship Works in 1926 and 1927 in 
burning hydrogen in conjunction with heavy oils for 
the oil engines of “R101.” With an airship, as fuel 
was burned and the load which was being carried 
was thereby decreased, a large positive buoyancy 
was obtained. In flying to Egypt she would get 
rid of 25 tons of fuel, and to restore equilibrium to let 
her land it would be necessary to get rid of nearly 
1,000,000 cubic feet of hydrogen gas. If she could 
burn that gas, power equivalent to that derived from 
4 or 5 tons of fuel would be obtained. If, therefore, it 
was possible to arrange in the case of an airship that 
as the liquid fuel was burned there was burned also 
the corresponding proportion of hydrogen, the voyage 
to Egypt could be made on 20 tons instead of 25 tons 
of liquid fuel. The way in which the gas was burned 
was very simple. On the inlet side of the engine 
down pipes were arranged some 36in. long, the inlet 
valve being at the top of the pipe, and at the top of 
those down pipes hydrogen was introduced at slightly 
greater than atmospheric pressure, so that the quan- 
tity of hydrogen which went into the pipes was 
constant on a time basis. The more one opened the 
supply to the jets in the pipes, the more hydrogen 
one got in. The engine was run as a normal com- 
pressure ignition engine, and when it was designed 
to burn hydrogen the hydrogen valve was opened 
and gas allowed to pass into the air which was being 
taken into the engine. As one opened the hydrogen 
throttle, one shut the oil throttle—i.e., there was 
substituted for a certain proportion of oil a certain 
proportion of hydrogen. It was found possible to 
replace almost the whole of the oil by hydrogen and 
still maintain the same power. He had figures which 
gave the proportion of hydrogen to oil which would 
give the same total power of the engine. To show 
conclusively that at the compression ratio which was 
being used, 16:1, hydrogen would not pre-ignite, 
the test was continued, using a bigger and bigger pro- 
portion of hydrogen until the oil was eventually shut 
off, and then the engine steadily slowed down and 
stopped. It must be remembered that the hydrogen 
was being supplied on a constant time basis, and not 
on the basis of a constant amount of hydrogen per 
revolution, so that as the engine slowed down it took 
more and more hydrogen in each cycle. In those 
circumstances the engine did not pre-ignite or back 
fire. It simply slowed down gradually, and when the 
oil was quite shut off it stopped. Tests showed what 
seemed at first sight extraordinarily attractive figures 
of oil consumption, neglecting the hydrogen, namely, 
about 0-16 lb. per brake horse-power per hour, and 
if the hydrogen was available free, it was a very good 
scheme. 

Mr. J. Jones expressed surprise that Mr. Erren did 
not show in his paper any results of engines running 
with compression ratios higher than 10/1, because 
it was well known that Mr. Erren’s engine had been 





tested with compression ratios up to at least 15/1. 
He thought that the Erren engine was the solution of 
pressure charging, because it seemed obviously 
foolish to pump two gases when it was only necessary 
to one. 

Mr. Pitehford asked whether Mr. Erren or anyone 
else could give some more detailed information about 
the distributor gear used for the injection of gas. The 
lubrication of the gear and the arrangement for 
metering the gas accurately would be of particular 
interest. 

Dr. J. 8. Clarke said that in Birmingham since 1929 
a considerable amount of work had been done on 
supercharging. The charging pressure was taken up 
to atmospheric and he did not think that they wanted 
to go any higher with the gas engine. If the charging 
pressure were atmospheric they could get 100 per 
cent. volumetric efficiency, and a high mean effective 
pressure. In most cases there was contraction after 
combustion, which lowered the mean effective 
pressure. A typical producer gas with 25 per cent. 
carbon monoxide, 5 per cent. hydrogen, and 70 per 
cent. nitrogen suffered not only from the inert con- 
stituents present in it, but also from the fact that the 
contraction was of the order of 10 per cent. There 
resulted a considerable reduction in the mean effective 
pressure. Going to the other extreme, methane had 
a balanced reaction and no contraction, and therefore 
the actual output curve with methane was consider- 
ably higher than with town gas. 

Mr. Senior (Brush Electrical Company) said that 
he started experiments on the Erren engine some 
twelve months ago, but he did not get quite the 
efficiencies which Mr. Erren himself obtained. It 
was necessary to take into account the horse-power for 
compressing the gas, and to get the best results a gas 
compression pressure of 80 lb. was employed. That 
appeared to be the optimum. Recently he had made 
tests on Mr. Erren’s latest development by injecting 
the gas in patches, the pressure in most of the tests 
being 801b. For a 100 H.P. engine the compressor 
required 6 H.P. The efficiency, taking into con- 
sideration the power required to drive the com- 
pressor, was only 24 to 25 per cent. One of the diffi- 
culties which he found in running on Loughborough 
gas, from which the benzole was not removed, 
particularly with the Erren system of compressing 
gas, was that after running for some twenty-four 
hours ‘pre-ignition occasionally occurred. It was, 
however, encouraging to know that a standard Diesel 
engine could be changed over to gas in a very short 
time—a few hours—without any alteration, and also 
that gas from gas producers using coke or other 
British fuel could be satisfactorily employed in it. 

Professor 8S. J. Davies suggested that it was very 
necessary, when considering the performance of the 
gas engine or of various gas and oil arrangements, to 
differentiate between the charging of the cylinder 
with air, on the one hand, and the actual combustion, 
on the other. The output of a gas engine when com- 
pared with, say, a petrol engine might be less for two 
reasons. It was less whenever the gas was aspirated 
with the air through the inlet valve, on account of the 
volume occupied by the air. That volume was 
different for different gases. It might also be less 
because the conditions of combustion were different, 
and he would suggest that in giving consideration to 
the matter those two divisions of the subject should 
be kept separate. The Chairman suggested that the 
difference in combustion was presumably due to a 
different state of turbulence. Professor Davies dis- 
agreed and said it was due to the different fuels which 
might be used. 

Mr. K. W. Willans submitted that the use of dual 
fuels was inadmissible. If a gas producer vehicle would 
not run on gas, and gas alone, there was something 
wrong with it. It was undesirable to have two fuels. 
If it was a question of better acceleration or of getting 
up a rise at a higher speed, it would be far better to 
follow the line of temporarily generating boosting 
steam from gas. 

Dr. A. P. Thurston asked whether in the pressure 
gas injection engine any experiments had been made 
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with a view to doping the gases to see whether it 
was possible to put up the compression ratio, and also 
inquired whether experiments had been made with 
different gases to see whether the compression ratio 
could be increased with certain types of gas. The 
Chairman remarked that there was no very con- 
clusive evidence at present that a gas-air mixture 
would not stand compression ratios of 16: 1. He had 
compressed hydrogen and air to ratios of 16:1 
without a sign of pre-ignition. It would be interest- 
ing to know what evidence there was to show that it 
was not possible to use higher compression ratios with 
gas-air mixtures. His own experiments so far as 
they had gone showed that that was possible with 
hydrogen, and if it could be done with hydrogen he 
imagined that it could be done with almost anything 
else. Dr. J. S. Clarke said that in the experiments 
with which he had been associated they had gone 
up to a ratio of 17: 1, but found that the town gas-air 
mixture would not ignite. The self-ignition tempera- 
ture of carbon monoxide was about 600 deg. Cent., 
and that of hydrogen was about 650 deg. Cent. For 
town gas having a self-ignition temperature of 630 deg. 
Cent., the corresponding compression ratio was 
13:1. In practice, however, it was possible to go 
up to 17: 1 without ignition. 

Mr. R. P. Fraser said that when ignition started in 
..& gas it started from many centres, and he was of 
opinion that if one went to a compression pressure 
sufficiently high to produce spontaneous ignition in 
town gas-air mixtures, one would get conditions akin 
to detonation. By the use of Diesel oil ignition, it 
was possible to go to a lower compression pressure 
and obtain satisfactory efficiencies, and save all 
the difficulties of possible detonation. When one 
compressed a gas mixture to its ignition temperature, 
it was entirely fortuitous as to exactly where it would 
ignite. The mode and direction in which the flame 
would pass through the combustion chamber must 
be dependent on the original eentre of ignition. 
Diesel oil ignition therefore definitely provided a 
means of controlling the combustion and its direc- 
tion. The flame rate in Diesel oil-air mixtures was 
much lower than in town gas mixtures or mixtures 
with high percentages of hydrogen. The high flame 
rate was of value in high-speed engines, but not of 
great value in low-speed engines. 

Professor 8. J. Davies said that it was probably 
generally agreed that tests on an engine were the 
only tests of real value with the compression ignition 
engine. Spontaneous ignition temperature tests 
gave indications but did not by any means tell the 
whole story; it was necessary to go to the engine 
for that. While it was valuable and important to 
attempt to get down to the fundamentals of com- 
bustion in apparatus apart from engines, there had 
been a series of disappointments with the compres- 
sion ignition engine so far as that was concerned, and 
he thought it might be expected that there would be 
similar disappointment in the case of the much more 
complicated conditions obtaining in a gas engine. 

Mr. A. C. Hardy said that on land there was a feel- 
ing that the gas engine designed to operate with a 
producer should be designed and built for that pur- 
pose alone, and should not be necessarily convertible 
to oil. At sea, however, conditions were quite 
different, and that was a point which had scarcely 
been recognised enough in the papers or in the dis- 
cussion. It seemed to him that the marine interests 
could be offered one of two things—either producers 
or gas in bottles. It was very easy to say that it 
was the gas in bottles which should be used. It would 
make the marine industry favourable to the use of 
gas, and in a time of national emergency, and even 
at the present time, it would seem that the project 
was worthy of consideration. If gas in bottles were 
available, one could use an ordinary Diesel engine 
coaster up to 500 H.P., and by a quick changeover 
of cylinder heads and by carrying the bottles in the 
ship all the time, it was possible to make a gas ship 
almost at once, according to market prices of fuel oil 
or according to national requirements. The other 
way of making a gas ship was to use producers. If 
the marine interests could be given a producer which 
took up no more space than a Scotch boiler, and 
which could be put where the Scotch boiler was, and 
could be mechanically bunkered along the same line 
that Scotch boilers were mechanically bunkered 
to-day, it would be something worth talking about. 
There were many shipbuilders in this country who 
would be willing to go ahead with an all-gas ship, 
and there were many shipowners who would welcome 
it, but it was necessary to have unanimity of thought 
from the coal industry and unanimity of thought on 
all the problems which were being debated that day. 
The shipbuilders and the marine engineering interests 
would welcome anything that was put forward, but 
the initiative could not come from them. 

The Chairman remarked that Mr. Hardy would have 
to wait a very long time before he found unanimity 
on what was the right thing to do, and would 
probably regret it should that time ever come. He 
had been very surprised to hear Mr. Hardy say that 
he would consider for marine purposes the use of gas 
in bottles. Personally, he would have imagined that 
the difficulty of supply would have been very con- 
siderable. 

Captain Acworth remarked that he had listened 
with great interest to what Mr. Hardy had said on 
the question of gas in bottles or producers for motor- 





ships. The subject was of much importance from 
the point of view of the very serious position in which 
the country would find itself if some emergency 
made it necessary to convert ships and there was any 
shortage of oil fuel. ; 

Mr. K. W. Willans remarked that about four years 
ago he obtained from Major Macdonald the dimen- 
sions of a suitable producer for a fishing boat 57ft. 
long, with an engine-room 11ft. 6in. It was possible 
to put two producers in that engine-room, one to 
port and one to starboard of the main entrance. 
It was possible to start out on the port producer 
and run from 3 a.m. to 7.30 a.m. without putting 
any coal on it atall. The idea of having two was that 
if anything happened there was another producer 
available. The point could be summarised by saying 
that no increase in engine-room size was required 
for an 80 H.P. engine fitted in a boat 57ft. long by 
16ft. beam. 

Mr. J. Jones suggested that Mr. Hardy had lost 
sight of the fact that the alternative fuel engine did 
not require any alteration to run on gas. The one 
place where the alternative fuel system should score 
should be in the marine engine. It would enable a 
ship to bunker coal at any port in the world or to 
bunker oil, whichever was desired. The gas producer 
should be designed as a piece of machinery and not 
as a boiler. There was no reason whatever why the 
fuel could not be fed automatically and why the 
ashing could not be done in the same way. The 
Germans had produced a gas producer which was 
getting near to being a piece of machinery and not 
a boiler. The ash was brought out automatically 
and the fuel was fed in automatically, and the pro- 
ducer could go on working month after month without 
letting the fire out. He considered that a piece of 
machinery like that was far enough advanced for 
the shipowners in this country to give it a trial. 

Mr. A. C. Hardy, referring to the question of 
bunkering, said that he did not think that gas-engine 
ships would ever be used for long-distance ocean 
transport, but rather for coastwise and short sea 
trade. As such they would only be developed by 
Great Britain, because the heavy-oil engine was far 
too engrained in other nations for it to be dislodged. 
The cheapest ship in the coastwise trade was the 
oil-engined ship, both in first cost and also in running 
costs. If a gas-engine ship were produced to-day 
she would cost more initially and there would be 
greater difficulty in getting a crew to operate her. 
What appealed to him, however, was the use of 
compressed gas in bottles. If one could go to the 
local gasworks and fill up with gas, just as one would 
ordinarily fill up with oil, that would be a practical 
proposition. The first gas ship would, however, 
have to be almost a committee-built ship; it would 
have to be built for the benefit of the nation. 

Mr. Selwyn Caswell remarked that, compared 
with the use of producers or compressed gas, the 
coal-dust engine would appear to offer superior 
advantages, and it was interesting to note that in 
the current number of THE ENGINEER Mr. Alan 
Chorlton had written a very interesting article, in 
which he implied that it was only the lack of money 
which had prevented the coal-dust engine being 
made a success, and in which reference was made to 
a three-cylinder engine which was working very 
successfully at Brunn in Germany. In view of the 
apparent success which would seem to be associated 
with the coal-dust engine, he would like to ask Mr. 
Hardy what, as a marine engineer, his reactions 
would be to the utilisation of a coal-dust engine as 
compared with other alternatives. . 

Mr. R. J. Welsh said he had been interested in 
Mr. Hardy’s remarks on the use of compressed gas, 
and he thought that someone connected with the 
compressed gas industry should reply to them. He 
had been working out the size of the compressed 
gas cylinders required, and to give the equivalent 
of 50 tons of fuel would require something like 
12,000 bottles, and they would occupy 50,000 cubic 
feet of the ship’s hold. 

Mr. A. C. Hardy said that he had been expecting 
some comment on those lines, but history proved 
that when a new development took place in marine 
engineering an endeavour was made to build up on 
what had gone on in the past. That was being done 
in the present case, but it was desirable to visualise 
an entirely different kind of bunkering. The gas 
engine was being developed for the benefit of the 
coal industry, and it was a national problem. It 
was not brought forward because the shipowner 
wanted it. It was therefore necessary to get to work 
and devise-some means whereby compressed gas 
could be made usefully available. If it was decided 
that it was most useful from a dual firing point of 
view, it would be necessary to bunker more often. 
That would alter the economics of the running of 
coastwise shipping, but if it would benefit the coal 
industry it would be worth doing. The average 
coaster of 250 tons carrying capacity would be of 
about 300 H.P., and would be able to make two round 
trips between London and Rotterdam without 
bunkering. 

Mr. R. Roberts said that a misunderstanding might 
arise from a remark made by Dr. Clarke earlier in 
the meeting with regard to methane. There was 
only one colliery in South Wales where the methane 
could be bottled, and that was close to Swansea. 
There was plenty of methane going up in the air 





which was pumped out of the mines, but unfortunately 
it could not be bottled. 

Mr. J. E. Keenan also referred to Dr, Clarke’s 
reference to methane as a fuel, and asked whether 
Dr. Clarke had ever tried butane. He understood 
that that fuel could be produced at the National 
Oil Refinery at Llandarcy. At one time they threw 
it away, but it was now used for lighting purposes. 
It liquefied easily at 60 Ib. per square inch and boiled 
at about 1 deg. Cent. As a bottled fuel it would be 
far superior to town gas. Mr. R. Roberts said that 
butane was obtained also in the hydrogenation process 
at Billingham. Mr. Johns (Swansea) said it might 
be of interest to mention that at one of the local 
tin-plate works the whole of the heating of the 
premises was carried out by a very rich gas supplied 
by the oil refineries which had formerly gone to 
waste. There seemed to be a possibility of using 
that gas for internal combustion engines. Mr. 
Senior said that butane was used in Germany for 
transport, but he believed that the price to-day 
in this country was about £70 a ton. 

Captain Bennett said that butane had been used 
very largely in country districts, not only for lighting 
purposes, but also for heating and cooking, but its 
cost as compared with that of coal gas was pro- 
hibitive for anyone who had to consider economical 
working. He thought that it would be impossible 
to obtain the gas otherwise than from the oil refineries. 
He also referred to the alleged difficulty of obtaining a 
producer which was automatically fed, and the ashes 
and clinker from which were automatically ejected. 
In his own works they were daily operating a producer 
which was automatically fed with a very inferior type 
of fuel containing a large percentage of ash, but they 
had no difficulty whatever in automatically ejecting 
all the clinker without any labour whatever being 
required. In addition, they were able to produce 
steam by means of an annular boiler arranged round 
the producer. 

The Chairman, referring to butane, said that 
admittedly the price was very high, but the calorific 
value was also very high. He did not know whether 
anyone could say authoritatively that the price per 
calorie available was so high as to make its use out of 
the question. Mr. Johns said that the cost of butane 
was nine times that of coal gas, and there was not 
sufficient of it in the country to enable people to avail 
themselves of the supply. The local oil works were 
doing something in the matter, but even they were 
not able to supply sufficient for all the calls made on it. 
The Chairman inquired whether anyone differed from 
that conclusion. Dr. Thurston said he could not 
entirely accept it. Imperial Chemical Industries 
offered recently a mixture of butane and propane 
made from coal in their hydrogenation plant at 
Billingham at a figure of something like 9d. a therm, 
which was about double the price of coal gas. 

Mr. E. Thornton said that as the chief chemist of 
the oil works he would like to say that butane would 
be expensive. In the search for indigenous oil fuels 
a considerable amount of gas had been tapped, and 
it might easily be that in a few years’ time the picture 
would change in that those gases which would be 
bottled were indigenous and not imported fuels. The 
gases were being tapped at present because where 
they occurred there might be oil underneath, but if it 
turned out that there were only gas fields and not 
reservoirs of oil, the gases would be marketed. The 
gas consisted mainly of methane. It differed from 
all the artificial gases, in that it was entirely a com- 
bustible gas, and did not have any nitrogen in it. 

Mr. Hamilton Martin said that the Soviet Research 
Department had gone rather deeply into the question 
of compressed coal gas on board ship for ferry 
services, &c. The weight of the complete installation 
would be roughly one-third that of a producer gas 
installation with its coal on board. They also talked 
about using various gases such as butane. Dealing 
with gas containers, he said that light steel cylinders 
were being developed in this country. Many similar 
containers had been made in another country, and 
thousands of them made of a high-duty light alloy 
were in use. .In this country it was desired to make 
them of welded steel. The light alloy bottles were a 
quarter of the weight of the drawn bottles, but were 
too dear in the bigger sizes. 

Captain Bennett said it was necessary to try to get 
a clear perspective with regard to the coal-dust engine 
and its possibilities. Great progress had been made 
in Germany and coal-dust engines were working suc- 
cessfully there, but in this country attention had been 
directed to the difficulties of cylinder wear and of 
handling. A great many complications arose in 
providing ground coal and feeding it from a bin, and 
there seemed to be a lower limit to the possible size 
of engine which could be looked upon as a satisfactory 
economic unit. He would imagine that it would be 
something not much less than 400 H.P. At the other 
end of the scale, with the increasing efficiency of 
turbines at high powers, he was very doubtful indeed 
whether the coal-dust engine could possibly have any 
real significance over 2000 H.P. Again, in its present 
form, the weight/power ratio of the coal-dust engine 
was very unfavourable and would seem to exclude it 
from traction uses, so that there was but a limited 
field of application, even with technical perfection on 
the mechanical side ; it would be limited to stationary 
uses between 400 and 2000 H.P. In this country it 
had been taken for granted that if the coal-dust 

















Aprit 14, 1939 


THE ENGINEER 


477 








engine could be perfected technically it would be a 
very important and satisfactory means of replacing 
oil fuel. In this country there was a great problem 
in the disposal of our enormous surplus stocks of 
pitch. Pitch was a fuel which could be pulverised, 
and the Pitch Marketing Board had shown that it 
could be burned very satisfactorily in pulverised form. 
One imagined that pulverised pitch would be a much 
easier fuel to handle in the coal-dust engine, but even 
with a fuel of low ash content and satisfactory com- 
bustion characteristics such as one might expect to 
find in pitch, the possible applications were still 
rather limited. 

Dr. C. M. Walter, in reply, sought to make clear the 
lines on which he and those associated with him felt 
that the development of the gas engine, not only for 
purposes of transport, but for stationary purposes, 
could be forecast. In their earlier experiments they 
had found that supercharging helped to some extent, 
but they soon concluded that it was a wrong way in 
which to develop the engine, and he was sure from 
what they had done that they would resort to some 
form ef fuel injection in the future. They felt that 
by ordinary aspiration they could get a very high 
volumetric efficiency without resorting to air super- 
charging, which he considered would be unnecessary. 
They had concluded from tests which had been made 
that it was possible to design an engine working on the 
fuel-injection principle, a simple engine, which would 
yive a thermal efficiency of something like 35 per cent., 
with which he thought it would be necessary to be 
content. The engine would be devoid of complica- 
tions and would probably have a brake mean effective 
pressure of 70 lb. to 75 lb. per square inch. On the 
question of self-ignition he remarked that in their 
carly experiments they carried out tests on an engine 
with compression ratios varying from 7 to 17, not with 
a view to ascertaining the conditions under which self- 
ignition could be obtained, but for the purpose of 
using controlled ignition, and they were pleased to 
tind that they could go to compression ratios of 17/1 
without any sign of self-ignition. 
important point, and they felt that they could go 
on developing the gas engine as an ignition engine 
and not as a self-ignition engine, with compression 
ratios running up to values much higher than those to 
which they had been accustomed. They felt from 
what they had done at present that they would finish 
up with an engine with a compression ratio of possibly 
14/1 working with electric ignition, and on the Diesel 
cycle so far as fuel injection was concerned. 

Mr. F, Gibbons, in his reply, remarked that the 
producer for marine work would differ from that used 
for road transport and there would be different types 
of fuel. The down-draught producer would, he 
thought, be best suited for marine work on account 
of the fact that it got rid of the tar, which was a very 
important point ; vessels were not allowed to dis- 
charge tar into the sea. He was pleased to note Mr. 
Hardy’s optimism with regard to the marine engineer 
accepting gas bottles. If the pressure could be some- 
thing like 3000 Ib. per square inch he thought that 
there were great possibilities for the system. Gas- 
engine propulsion had been carried out more exten- 
sively abroad than was apt to be realised, and he had 
some very interesting information about five or six 
vessels which had been equipped with gas engines, 
and which had been running for something like sixteen 
years. The gas engine itself was perfectly satis- 
factory, but the trouble experienced lay with the 
producer, He thought that with present metal- 
lurgical knowledge it would be possible to overcome 
the difficulties experienced in times past. 

Mr. R, A. Erren, in the course of his reply, said that 
he could confirm what the Chairman had said about 
the airship engines. In 1924 he started off with special 
research into the ignitability of various gases, begin- 
ning with hydrogen, and examining the point of self- 
ignition, His investigations confirmed the fact that 
the ignitability of gases and the self-ignition point 
depended (a) on the purity of the gases, (b) on the 
dryness of the gases, and (c) on the degree of heat by 
which the ignition was carried out. So long as some 
oil was injected, that oil acted as the active igniter, 
but when it was cut off the hydrogen which was con- 
tained in an airship was so dry that the self-ignition 
point was very high. He had carried out research 
by using a very high-compression Diesel engine with 
hydrogen in his cycle, and igniting by spark. After 
the engine had run sufficiently hot he switched the 
ignition off, and the ignitions became more and more 
regular. The highest thermal efficiency which had 
ever been obtained from the single-cylinder engine 
under favourable conditions was 41-6 per cent. 

The Chairman, closing the discussion, said he hoped 
that those who had taken part in the meeting would 
try to come to some definite conclusions as to what 
should be done next and communicate their views to 
the Committee of the Group, because it depended to a 
considerable extent on the Committee to ensure that 
the Institution as such took the most useful action 
possible as a result of the discussion. 








A Raitway EXTENSION IN West Arrica.—The railway 
line between Port Bouet and Bobo, on the Ivory Coast, 
is to be extended 350 kiloms. to Oagadugu, and the Govern- 
ment of French West Africa is calling for tenders for 
the construction of the new line. The work is expected 
to cost 300 million francs and take five years to complete. 
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A Small Electric Drill 


THe small electric drill for drilling holes up to 
j;in. diameter, shown in the accompanying engraving, 
has recently been added to the range of electric 
tools made by Black and Decker, Ltd., of Slough, 
Bucks. Known as the ‘“‘ Hornet,” it fits comfortably 

















THE “HORNET’’ ELECTRIC DRILL 


into the hand and is light and easy to hold. When 
fitted with a chuck it weighs 2 1b. 2 0z., and with a 
collet its weight is reduced to 1 Ib. 14.0z. Its current 
consumption is 0-75 ampere at 220 volts. All the 
shafts rotate in ball bearings and a strong needle 





is conveniently situated to enable either right or 
left-hand operation, and a locking clip is provided 
for use when continuous working is required. A 
flexible drive attachment permits holes to be drilled 
where a spindle offset of only jin. is available, 
and where the holes are in positions which the 
tool is too bulky to reach. An angle drive may also 
be fitted for drilling holes in inaccessible places. 








Italian 260 H.P. Railcars 





A RECENT type of railcar built for use on the Italian 
State Railways by the Ansaldo Company, of Genoa, is 
illustrated in the accompanying engravings. The 
vehicle is fitted with draw and buffing gear, so that 
multiple unit operation can be arranged. Each of 
the bogies is fitted with an Ansaldo eight-cylinder 
vee oil engine, designed to develop 130 H.P. at 1400 
r.p.m., and each engine is mounted on rubber bearings 
in a sub-frame with a Mylius four-speed mechanical 
constant-mesh pre-selective gear-box, the final drive 
being through bevel and reverse gears. Normally the 
controls are operated by compressed air, but for 
multiple unit operation they can be arranged to be 
worked electro-pneumatically. For cooling the engine 
a radiator is mounted on each of the bogies. Welded 
construction has been adopted for the bogies and a 
tubular structure, covered with electrically welded 
steel sheets, is used for the body. 

The accommodation is divided into three com- 
partments ; one second-class, with sixteen seats, and 
two third-class, with forty seats between them. 
The total seating and standing passenger capacity is 
eighty persons. In addition there is a luggage and 
mail compartment. The driver’s cabins, at each end 
of the vehicle, are entirely separated from the 
passenger accommodation, and, since the engines are 




















RAILCAR FOR ITALIAN STATE RAILWAYS 


roller bearing is fitted to the rear end of the chuck 
spindle. The motor is cooled by a fan, enclosed in 
a shroud, which is designed to maintain a steady and 
continuous flow of air. An instant release switch 





under the floor, the driver has an unobstructed coimn- 
partment, with a wide range of vision. The total 
weight of each car is 29 metric tons, and the maximum 
speed is stated to be 110 kiloms. per hour. 





DRIVER'S CABIN 
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Spillway Gates for Guntersville 
Dam 


ON several occasions during the last two years we 
have referred to the progress being made with the 
great Tennessee Valley scheme in America. The 
scheme, it will be recalled, includes the construction 
of a number of dams for improving navigation, flood 
control, and the generation of power. Recently we 
illustrated the erection of spillway gates at the 
Pickwick Landing Dam and gave some particulars of 
their construction. 

Similar gates are now being erected on the Gunters- 
ville Dam, and we have received from America, and 
reproduce above, a number of photographs illustrating 
the method adopted for handling these very heavy 
gates. As shown in the upper engraving, the gates, 
almost completely assembled, arrive by barge, having 
travelled nearly 1300 miles by water from the works 
of the Dravo Corporation, at Pittsburgh, Pa. Each 
gate is picked up by a 65-ton stiff-leg derrick crane and 
lifted on to the transfer runway to be seen in the 
second picture. This runway, which has tracks set 





to the span of the gates, extends from the face of the 
cofferdam to the upstream face of the dam. While 
the gates rest on the runway rubber sealing strips are 
bolted on. The addition of these strips, which might 
be subjected to accidental damage during transit, is 
thus left to the last possible moment. Each gate is 
then rolled along towards the dam to a point at which 
it can be picked up by the permanent travelling gate 
operating crane. In the third engraving the lifting 
beam of the crane is seen attached to the top side of 
the gate, which has just been rotated into the vertical 
position. In order to allow the gate to enter the slot 
in this way it has been necessary to delay com- 
pletion of the noses of the flanking piers. As soon as 
all the gates are in position this work will be under- 
taken. Each gate is raised by the crane clear of the 
spillway deck and carried by the crane along the 
deck to its allotted slot, where it is deposited on 
latches. A number of gates already placed in position 
are to be seen at the further end of the dam in the 
upper engraving. We are informed that this method 
of handling the erection of the gates was planned by 
Mr. George P. Jessop, Construction Superintendent 
for the Tennessee Valley Authority at the dam. 





SCIENCE MUSEUM ILLUMINATION SECTION 


AT the beginning of the month there was opened 
at the Science Museum, South Kensington, the new 
illumination section, which occupies some 3000 squarc 
feet in the basement, adjoining the children’s gallery. 
Of interest in the exhibition is the very fine collection 
of fire-making appliances, which has been lent by 
Bryant and May, Ltd., to the Museum for permanent 
exhibition. In this collection are fire drills, examples 
of flint and pyrites, and a fine series of fire steels. 
Some other interesting exhibits include mechanical 
tinder boxes, and the first matches which were pro- 
duced in 1827. The remainder of the section is made 
up from the Museum’s own historical exhibits, which 
illustrate the development of candles, candle holders, 
snuffers, oil lighting, and the early examples of gas 
and electric light. The exhibition also includes a 
number of demonstration units which can be worked 
by visitors, and illustrate the methods and principles 
of lighting, showing, among other things, the effect of 
wall colours, glare, and various systems of lighting, 
including floodlighting. 
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Light Alloy Ship Construction* 


By W. C. DEVEREUX, F.R. Ae. 8., and E. V. TELFER, D.8c., 
Ph.D. 


Tue light alloy ship, despite its apparent novelty, 
has already had some fifty years of history. Few 
indeed, however, are the references in the “‘ Trans- 
actions ’’ to its progress. The earliest is the descrip- 
tion published in 1895 of the 60ft. torpedo boats con- 
structed in an aluminium-copper alloy by Messrs. 
Yarrow for the French Government. Over forty 
years elapsed before the next paper appeared, that 
given last year by W. R. N. Hughes dealing chiefly 
with warship applications of the now many available 
aluminium alloys. This absence from naval archi- 
tectural discussion appears to have been general. A 
most interesting paper appeared in the American 
Transactions, also in 1895, by J. C. McGuire. It 
dealt very fully with the subject and chiefly dis- 
cussed the light alloys used in the construction of the 
American yacht ‘“‘ Defender.” The historical refer- 
ences in this paper are fairly extensive ; and vessels 
were then under construction also in Switzerland and 
Germany ; some twenty vessels in all were noted, 
and the military value of the aluminium pontoon was 
already recognised. Most of the real difficulties of 
the light alloy marine applications appear to have 
been appreciated, but it is indeed curious that not 
until 1930 does the next paper appear on the subject 
in the American Transactions, the author being 
P. V. Faragher. 

The hiatus between the ‘nineties and the ‘thirties 
corresponds fairly exactly with the absence of an 
aluminium alloy really suitable for marine applica- 
tion. Pure aluminium was, of course, known to be 
highly resistant to corrosion, but its softness and poor 
tensile strength precluded its consideration as a 
structural material. Alloying with harder metals 
was developed and the addition of copper, zinc, 
nickel, chromium, silicon, and other metals was 
investigated and variously adopted by manufac- 
turers, the precise composition in any particular 
product being generally kept a trade secret. Alloying 
brought about increased strength and cold rolling 
had a similar effect, increasing the hardness at the 
expense of reduced ductility, but such marine appli- 
cations as were bravely or foolishly made at the 
beginning of the subject eventually failed because of 
rapid corrosion, subsequently found to be inter- 
crystalline in nature, and particularly vicious with 
the otherwise very satisfactory copper alloys. This 
major difficulty, however, has now been entirely 
overcome by the aluminium-magnesium alloy, intro- 
duced since about 1930, which has shown, in its 
various trade forms, an excellent resistance to 
corrosion and has made possible the production of a 
first-class structural alloy of strength and corrosion 
resistance fully equal to that of modern shipbuilding 
steels. The alloy is entirely devoid of copper content. 
Cost eonsiderations apart, therefore, a class of light 
alloy is now available which can technically be used 
instead of steel as a shipbuilding material, and will 
make possible designs advanced in speed, power, 
capacity, and military and commercial advantage. 
In discussing the uses of such a light alloy in marine 
work it is here proposed to coin a generic name for 
any alloy preponderantly aluminium, which has a 
strength about equal to that of mild steel, and the 
corrosion resistance of which is of a similar and even 
greater order. The name proposed is Navalium. A 
number of well-known trade aluminium alloys 
obviously already qualify to be classed as Navalium, 
and when this is claimed the shipbuilding industry 
has the guarantee of the whole aluminium industry 
that the particular material is suitable for marine use. 

So far as the many available aluminium alloys are 
concerned which have already found their way into 
general engineering, for use on shipboard and marine 
engineering, these were very fully and adequately 
discussed before this Institution in W. R. N. Hughes’s 
paper of last year. It may therefore be emphasised 
here that the various alloys divide themselves into 
the two broad groups, those the mechanical properties 
of which are considerably improved by heat treatment 
and those which do not respond to such treatment. 
It is this latter group with which the authors are 
particularly concerned, and cold working is the means 
adopted to improve the mechanical properties of such 
material. Those alloys which are known to be heat- 
treatable are all characterised by the fact that they 
contain appreciably more of the alloying constituent 
in solid solution at the eutectic temperature than at 
the normal room temperature. By raising the 
material to somewhat below the eutectic temperature 
and then rapidly quenching, the finer grain structure 
at the higher temperature is preserved at the lower 
quenching temperature, and this is found to improve 
the mechanical properties of the material. Quench- 
ing, however, results in grain formation instability ; 
and, given time or a small increase in temperature, 
grain stability can be restored. This restoration 
increases the hardness and strength of the material 
and is usually referred to as the natural or accelerated 
ageing process. The property of natural ageing is 

particularly valuable in light alloy rivets. If the 
rivet is kept at a sufficiently low temperature after 
quenching it is quite soft, and can be safely ham- 





mered up cold without fear of cracking. In a few 
hours at normal temperature the rivet will assume its 
ultimate hardened condition. All aluminium alloys, 
whether heat treatable or not, can be improved by 
the work-hardening effect of cold rolling. The grain 
distortion absorbs the externally applied energy of 
deformation which reappears in the increased strain 
energy of the material. Work hardening can, of 
course, be carried too far and beyond the point of 
grain destruction. This point can now be detected 
by X-ray analysis, and the technique developed 
promises to raise the average quality of work- 
hardened materials. 

In materials of the Navalium class the requisite 
strength properties are chiefly provided by cold 
rolling rather than by heat treatment. There are, 
however, various successful Navalium alloys which 
are produced by heat treatment alone. These repre- 
sent the silicon-manganese-magnesium group, whilst 
the former concern chiefly the magnesium-manganese 
group. It is clear that the adoption of the Navalium 
alloys will necessarily result in the drafting of a 
sufficiently broad and yet single specification for 
this material, thus approaching the enviable sim- 
plicity of that of mild steel. Steel, however, has a 
certain functional classification, the three common 
grades in ship construction being flanging quality, 
mild and high tensile. Low-tensile steel is never 
referred to, but for internal decorative work and 
low-stress structural work, a low-tensile grade of 
Navalium would appear to be a good terminology 
and free from ambiguity. The three grades—low, 
medium, and high tensile—can always be retained 
with Navalium, despite the inevitable improved 
tensile properties which will occur in each grade with 
future progress. 

Existing light alloy craft are surprisingly numerous. 
In this country many successful applications of 
Navalium have been made by the Birmingham 
Aluminium Company using their particular form of 
Navalium. These include the 65ft. patrol boat 
‘* Interceptor,’ built in 1933 for the Royal Canadian 
Mounted Police; the deck houses of the 120ft. 
patrol cruisers ‘“‘ Laurier’ and “‘ MacDonald,” also 
built for the Mounted Police in 1936; the 585ft. 
express cruiser “‘ Diana IL’; some twenty-two 
lifeboats for the ‘“‘ Nieuw Amsterdam,” twelve for 
the ‘‘ Awatea,’’ and altogether well over a hundred 
small boats for all kinds of private, racing, air service, 
and Admiralty use. In all cases where care has been 
taken to avoid the use of corrosive anti-fouling 
paints, no trouble has been experienced from 
corrosion. All of these applications have been given 
the most careful scrutiny in service. In one case the 
classic boat ‘‘ Barnacle Bill ”’ has lain under condi- 
tions of deliberate gross neglect at Southampton 
for several years. In connection with the present 
paper, this boat has been brought round to London 
and can be conveniently inspected by anyone to 
whom the matter is of interest. It has been previously 
inspected by representatives of many marine interests, 
and no adverse comment has been occasioned. 

The early work done in Switzerland has been 
continued, and various Jake vessels have been con- 
structed in Navalium alloys. These include the 
motor vessels ‘‘ Heimat,’ “Etzel,” ‘“‘ Stafa,” 
‘**Mythen,”’ and “ Niesen.’”” Numerous light craft 
have also been constructed. In America considerable 
attention has been given to use of light alloys in 
yacht construction, particularly for masts. Very 
little appears to have been done with hull construc- 
tions as such, but a test boat named the ‘‘ Alumette,” 
built by the Bath Iron Works, has been under 
examination for some years with very satisfactory 
results. In Germany a fair number of small craft 
applications have been made, the alloys now used 
falling into the Navalium class. 

In most maritime countries the adoption of alu- 
minium for internal ship work will be found to a 
greater or lesser extent. Warship applications are, 
of course, the most obvious and most extensive, and 
the experience here gained with particular alloys is 
producing a confidence which will ensure the more 
widespread use of Navalium when this becomes more 
generally available. In anticipation of this event, 
it is of extreme naval architectural interest to con- 
sider some of the problems which will arise from the 
use of a material having about one-third the weight 
and one-third the elastic modulus of steel. 

Many of these problems have already been encoun- 
tered in land structural applications, in bridge con- 
struction, and railear body work. To an acute 
degree, the structural problems of airship and the 
aeroplane have paved the way for the more accurate 
study of land and marine structures, and whilst 
naval architects and shipbuilders are perhaps justifi- 
ably inclined to shelter behind empiricism as a shield 
against the insufficiency of absolute knowledge of 
sea conditions, aircraft designers faced with equally 
difficult and ill-defined air conditions evidently 
prefer to make the fullest use of the theory of 
elasticity in order to advance their structural designs. 
The light alloy structure has the great advantage 
that its own weight plays a greatly reduced part 
in determining the governing design stresses. For 
example, material at the centre ,of a bridge span, or 
at the end of a derrick, should preferably be of the 
lightest nature. Heavy material should be used in 
low-moment contribution localities, and where general 





Because of the lower elastic modulus, however, the 
deflection with light alloys is likely to be greater 


than with steel. So far as the deflection is due to 
the weight of the structure itself, the deflection will 
be about the same as that of a steel structure, and 
this would be governed by the weight /elastic modulus 
ratio which is substantially the same for both 
materials. Further, it seems reasonable to suppose 
that a given design of normal bracket end constraint 
will be relatively more perfect in low-modulus 
than in high-modulus material. This should further 
reduce any excess deflection which a light alloy 
structure may induce. In any case, the deflection 
can be completely controlled by appropriate local 
variations in the value of the girder moment of 
inertia. Light alloy girders can, therefore, be 
expected to be deeper than steel girders, where 
deflection really is a vital criterion of design. It 
should be noted that any required local control of 
inertia is most economically accomplished in zones 
of maximum bending moment. These considerations 
follow from a consideration of the M/EI integral, 
and it is useful to note that with increased deflection 
in statically complicated structures the determination 
of the bending moment distribution throughout the 
structure becomes more reliable. This should 
encourage the more detailed study of the transverse 
strength of ships, or more generally the influence 
on any member of a structure of the forces induced 
by the relative flexibility of an adjacent member 
of the structure. This structural interference is 
probably one of the least understood factors in the 
strength of ships generally, and may be expected to 
differ, in the same type of structure, with the elastic 
modulus of the material used. It follows therefore 
that very considerably increased knowledge of 
permissible deflection is required before accurate 
design data can be laid down differentiating between 
the steel and light alloy structures. It is fairly 
certain that the real criterion of deflection will be 
the apparently secondary condition that the com- 
pression part of the girder associated with the actual 
deflection produces an excentrically loaded pillar, 
which will collapse if not adequately supported 
against side tripping. The instability of girder 
flanges obviously becomes more acute in low- 
modulus material, and recent destructive tests have 
thrown valuable light on the mechanism of girder 
failure in general. 

The webs of plate girders are governed by a limiting 
shear stress, the diagonal compressive stresses of 
which produce web wrinkling or buckling. With an 
alloy having a yield point of 14 tons per square inch 
and ultimate strength of at least 21 tons per square 
inch and a working stress of 7 tons per square inch, 
or one-third of the ultimate, the maximum shear 
stress in tons per square inch in the plating between 
the web stiffeners should not exceed a value 
6000 (d/h)? [1+ (h/l)?], in which expression d is the 
web thickness, h the unsupported depth of web 
between top and bottom connecting, or flange, angles, 
and I is the clear distance between the web stiffeners, 
all dimensions being in inches. The maximum shear 
stress to be used with the above expression is 4 tons 
per square inch, or about one-fifth of the ultimate. 
The expression is useful for checking against likeli- 
hood of buckling, determining the plate thickness 
or the stiffener spacing of plate girders which com- 
prise, of course, the most frequent element in ship 
construction, and for this reason their scantlings 
are here discussed. It has been further recommended 
in structures ordinarily subject to stress reversal as in 
ships that the larger stress plus half the smaller should 
not exceed the steady maximum stress of one-third 
of the ultimate material strength. 

In structural work the particular design of sec- 
tional material is of considerable importance. Steel 
sections are governed by rolling considerations, but 
light alloy sections can be extruded, and sections 
having particular claim to structural economy, 
despite apparent complication, can be very easily 
produced. Not only can bars of constant prismatic 
section be produced, but also sections of variable 
thickness along the length of the material. Thus, 
where the stress distribution along the length of a 
beam is accurately known, a really economic section 
can be evolved just as simply as can the older constant 
thickness section form. So far as present facilities 
are concerned, it is of interest to note that rolled 
plating lin. thick, 120in. wide, and 35ft. long, can 
already be supplied, the limiting weight being about 
1 ton. In sections the present limits are 6in. by 6in. 
angles, 5in. Zed bars, 8in. girder sections, and 12in. 
channels. Most of these sections can be supplied up 
to 85ft. in length. 

The vibration problems of light alloy construction 
are of interest in passing. If the deflection of the 
light alloy beam is three times that of the steel beam, 
the natural frequency of the light alloy will be about 
one-half that of the steel. This difference may or 
may not be of importance, depending upon how far 
the natural frequency and disturbance frequency 
are displaced. The strain energy of the light alloy 
structure is very considerably greater than that of 
the steel structure, and thus the internal damping 
should be greater; the marked synchronism occa- 
sionally possible with steel structures should be absent 
from the light alloy structure. Another feature of 
this fact is the comparative absence of vibrational 
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maximum bending moments are encountered. 





noise in light alloy structures, which in this respect 
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more resemble wood than steel in their behaviour. 
The then Mr. A. F. Yarrow stated in his 1895 paper 
that the vibration at all speeds was inappreciable. 

In concluding this section, reference should be 
made to the connection of light alloy structural parts. 
Riveting, gas, and are welding are all in use. Rivet- 
ing done cold presents no difficulties ; gas welding is 
quite usual, and are welding is progressing very 
rapidly. This matter has recently been investigated 
by the U.S. Navy Department. The results show that 
are welding is actually more satisfactory than gas 
welding, and that in both cases 100 per cent. connec- 
tions can be made in plating material. Silicon alloy 
electrodes were used in all cases, as these appear to 
be the most promising. The plate thickness used 
throughout was gin. There is no reason to suppose 
that any less satisfactory results would be obtained 
on the thick material likely to be used in ship con- 
struction. Relative tests on the speed of electric 
welding of steel and aluminium alloys show that sub- 
stantially equal results are obtainable in both metals. 

Consider now the light alloy ship problem. Already 
in warships there is the very extensive reduction in 
internal outfit weights brought about by light alloys. 
The savings in total weight so effected can be used 

o increase the machinery power, the armour, or 
che armament. Alternatively, with given design 
conditions, the whole size of ships can be recon- 
sidered. The value of each ton saving can be best 
appreciated by reference to the theory of the weight 
equation. Depending upon how rapidly increase of 
power (and hence required machinery weight and 
fuel weight for given radius of action) takes place 
with increased displacement, the greater will be the 
value of the whole weight reduction possible. This 
relative factor varies from about three in low-speed 
warships to at least six in destroyers. Thus, for every 
ton saved by light alloys (or other cause), from 3 to 
6 tons total weight can be saved. Fast passenger 
ships show intermediate values. The urge to weight 
reduction is thus very real, particularly when the 
bonus paid by other parts of the weight schedule is 
fully realised. Once structural and machinery weights 
are included in the scheme of weight reduction really 
large savings must become possible. Warship struc- 
tural design appears to lend itself without great. 
change to light alloy construction. The longitudinal 
framing acts to prevent buckling of the main plating, 
and no particular problem appears to be presented. 
Water-tight bulkheads would need to be more closely 
stiffened. The principles of armour design require 
earnest reconsideration, and generally much inter- 
esting work lies ahead of the naval constructor when 
the light alloy ship is seriously considered. 

In passenger ships, cargo liners, and ordinary 
tramps, again price considerations apart, many 
avenues of progress await exploration. It is fairly 
certain that the economic system of construction 
would need to be a longitudinal one, preventing plat- 
ing deformation. Long superstructure design should 
cease to present the difficulties which exist with steel 
construction. 

Indent damage, owing to the much greater elastic 
deflection of the light alloy, should be very much less 
likely than in steel. This should be quite an important 
feature in vessels having to dock frequently, and also 
for ice breakers. It is of interest to note in passing 
that this freedom from indent damage is particularly 
demonstrated by experience with milk churns, where 
with deliberate misuse surprisingly little damage has 
been found, and much less than that usually sus- 
tained by the corresponding steel churns. 

With the completely Navalium ship, various design 
changes are, of course, necessary. The greatly reduced 
light weight will require generally increased beam for 
requisite stability. Im cargo and cargo liners the 
problem of water ballast will become more acute, 
and the height of the double bottom will need to be 
very appreciably increased. This is all to the good, 
since the improved accessibility will be conducive 
to better upkeep and supervision. The space so lost 
for cargo will need to be provided by greater ’tween- 
deck height, as at present is the case with the modern 
steel cargo vessel. 

In passenger vessels the vastly improved appear- 
ance of the deck houses and the opportunity for com- 
bining the most modern internal decorative schemes 
integral with the whole structure appears to be 
particularly attractive. It is a matter of very inter- 
esting speculation to consider how the ships of the 
future may be radically influenced by the possibilities 
of the light alloy so far as deck structures are con- 
cerned. Increased streamlining will, of course, be 
inevitable, but of far greater importance is the possible 
return to auxiliary light alloy sails, replacing masts 
and funnel by streamline structures consisting of a 
main sail, an adjustable tail flap, a rotor nose in asso- 
ciation with a nose slot of the Handley Page type, 
or more nautically expressed simply a jib sail. Such 
sails will most efficiently abstract whatever energy 
the wind places at a vessel’s disposal. Chiefly, they 
will prevent the wind causing a wasteful resistance 
to be overcome, and will convert a loss always into 
a gain. If such extreme streamlining returns to 


ship construction, it will only be made possible by 
the light alloy structure. 

There are many other aspects of the problem to 
which attention may be usefully directed. Perhaps 
the most important in the approach to the light alloy 
ship is the intermediate stage represented by the 





combination of the steel lower hull and the Navalium 
above-water structure. Such a combination is tech- 
nically very attractive. It is obvious that stability 
is at once improved with such an arrangement, but 
the more interesting feature made possible is the 
continuity of long deck erections of reduced scantlings 
and their incorporation into the main structure. 
This problem was very fully discussed some years 
ago by Rougeron. It was then shown that by includ- 
ing one-third of the area of the light alloy parts in the 
calculation of the modulus of resistance of the midship 
section material, the combined moment of inertia 
can be simply calculated, and that the otherwise 
low stresses in the intermediate steel plating can be 
appreciably increased, thus obtaining in this locality 
a better utilisation of the steel structure. This 
arrangement particularly referred to warships where 
the protective deck stresses were increased as a result 
of the combination due to the lowering of the neutral 
axis. With normal cargo and passenger vessels 
having Navalium upper structure, it will be preferable 
to counteract the lowering of the neutral axis and 
transferring steel material from the outer and inner 
bottom to the lower decks and the sides abreast 
these decks. So far as the deck erection stresses are 
concerned, these are only a little more than one- 
third of the value which they would have had had the 
deck structure been steel. There is no danger of any 
cracking and the design should present little practical 
difficulty. 

In such composite structures more attention will 
need to be given to the surface protection of the 
contiguous parts, but this is now a relatively simple 
matter. Various composite structures have, of course, 
been previously adopted. The ‘‘ Defender ’’ referred 
to by McGuire had a bronze hull below the water line 
and an aluminium alloy hull above. Many launches, 
torpedo boats, and speed boats have been constructed 
with light alloy frames and wood hulls. In these 
smaller craft the trend has already commenced 
towards the complete Navalium hull. 

One of the most definite problems of the light alloy 
ship is the training of the men who will develop their 
design and be responsible for their construction. So 
long as the light alloy costs more per ton than steel, 
so long will it clearly pay to avoid every useless waste 
of structural material. Many similar savings could 
be effected in steel ships, but the value of the scrap 
material does not justify the additional labour neces- 
sary to effect the saving. This change of outlook 
calls for better trained men and a greater use of 
structural theory in routine construction than is 
superficially apparent from a study of the regulations 
of the various ship classification societies. It is 
obvious that Navalium designers will not be content 
with the mere substitution of identical scantlings and 
type of construction as has proved satisfactory in 
steel ship construction. It may be expected that new 
constructional types will be produced for small craft 
outside the purview of the classification societies, 
that gradually these types may be established, and 
be extended to large vessels, and the experience 
gained be sufficient to allow of classification society 
approval of further and similar designs. Such pro- 
cedure will involve time, and to prepare for this 
development men trained in light alloy construction 
will be required both by the industry and the classifi- 
cation societies. Such men must primarily be light 
alloy minded, in addition to being good shipbuilders 
and naval architects. A certain number of men have 
already had the desired experience, but continuity 
of training is required. Not only is training as such 
essential, but it is also important to be able to 
guarantee to such men who undergo the necessary 
training a full continuity in their further employment. 
As an incentive to these, some suitable scheme of post- 
graduate study should be provided. After due con- 
sideration it is now proposed by the aluminium 
industry of this country to found a research scholar- 
ship to be administered by the Institution of Naval 
Architects to encourage and facilitate research into 
the application of light alloys to ship construction. 
Applicants for the scholarship must be student 
members or associate members of this Institution, 
but may be of any nationality, and may pursue their 
course of study and research in any approved estab- 
lishment throughout the world. The scholarship, 
which would be of the annual value of £250, would 
be available every second year. The holder’s research 
report, when duly completed, would be considered by 
the appropriate sub-committee, and if of sufficiently 
high standard, recommended for reading at the 
annual meetings of this Institution. It is realised 
that such research scholars have the right to expect 
of the industry every reasonable continuity of 
subsequent employment, and it can now be stated 
that the aluminium industry undertakes to guarantee 
such continuity and at a salary no less than the 
annual value of the scholarship itself. It is felt that 
this offer will further the cause of the light alloy ship 
and ship construction in general. 

Any discussion of the light alloy ship would be 
unduly optimistic if the aluminium industry expected 
ships to be constructed of Navalium at the present 
prices ruling in the aircraft industry to-day. The 
costs of aircraft material are really not comparable 
with those of shipbuilding steels. In aircraft work the 
costs of inspection, handling, &c., per unit weight 
are out of all proportion greater than in shipbuilding. 
This greatly inflates the price per ton, and whilst the 





scrap return price is also high, this is chiefly due to 
the demand from smaller foundries where rigid 
specification is not the serious matter it is in the 
aircraft industry. The diverse nature of light alloy 
scrap absolutely prevents its being used again in the 
ingot, and no reduction in material first cost can be 
therefore expected. However, these issues will be 
very different when the manufacture of Navalium is 
seriously undertaken. Here, steel practice will 
obviously be followed and scrap returned to the mills. 
This will be greatly assisted by the development of 
new scrap recovery and refining methods which have 
already passed the experimental stage, and appears to 
guarantee the production of super-quality ingots. 
These new processes are confidently expected greatly 
to reduce the price of the high-purity material 
essential for the Navalium class. 

At present ingot prices are regulated by an inter- 
national cartel, but when the present hectic expansion 
period in the aircraft industry is completed and the 
heavy initial costs of such expansion written off, the 
selling price of the ingot can then be brought much 
nearer the actual costs of production. The heavier 
units required for ship work, the greatly reduced 
overheads per ton and the use of entirely new methods 
will all combine to produce in the course of the next 
few years very substantial reductions in the price of 
Navalium. The halving of present ingot prices at 
least is the order of reduction reasonably to be 
expected, and without attempting to quantify this 
figure it is of interest to view the matter from a steel 
cost standpoint. If Navalium were to cost three 
times the price of steel, ships would obviously then 
be built of Navalium, since the structural savings in a 
vessel of given duty would then be enormous. Even 
in a cargo ship it becomes attractive to use Navalium 
when its cost is five times that of steel. In naval 
vessels the case for Navalium is still more striking, as, 
of course, is to be expected from the already extensive 
use of light alloys in warship construction. If three 
tons of steel be replaced by one ton of Navalium and 
the vessel redesigned to fulfil the same basis conditions 
the total reduction in material weight can be taken us 
at least four times the primary saving, so that one 
ton of Navalium can save eight tons of steel in struc- 
tural and machinery weights, as well as producing a 
power and fuel reduction due to the smaller vessel. 
It is evident that even to-day the use of Navalium 
in warship and fast craft generally is worthy of the 
closest examination as a competitor to steel, since if 
Navalium at nine times the price of steel can produce 
more economical designs than steel even by the 
partial use of Navalium, the present price gap will 
soon be bridged without great difficulty. 








South African Engineering Notes 
(By our South African Correspondent) 
Care Town, March 24th, 1939. 


Vaal-Hartz Irrigation Scheme 

THE recent completion of the huge Vaal- 
Hartz irrigation scheme provides an example of how 
farseeing enterprise can benefit a water-denuded 
district. In view of its economic importance to the 
country, it will doubtless be of interest to refer briefly 
to some of the outstanding aspects of this £4,000,000 
project. Across the Vaal River now stands one of the 
greatest dams in the world, penning up the waters of 
the Vaal and Wilge rivers into huge reservoir lakes, 
and giving a full stream of water to the Vaal River 
throughout the whole year. In other words, there 
has been constructed within 58 miles from Johannes- 
burg, the greatest artificial lake south of the Equator— 
90 miles in length and 12 miles across at its widest 
point. This vast expanse of water, 634 square miles 
in area, will be conserved from a catchment area of 
15,000 square miles. Already the dam has fulfilled 
one of its primary objects in providing an adequate 
water reserve for the Rand Water Board, which con- 
cern has contributed £520,000 towards the total cost 
of the scheme. The Vaalbank dam will store sufficient 
water to meet demands for a century under average 
rainfall conditions, despite a large and rapid growth 
of the population of the Witwatersrand or a con- 
siderable expansion of the gold-mining industry. 
The dam has been excavated from 65ft. below the 
normal river flow, and it rises 165ft. to form a massive 
concrete barrier 100ft. thick at the base and about 
2000ft. long. Rising in tiers at 10ft. intervals are 
twenty-seven valves, each 5lin. in diameter. Twenty- 
four of these valves are for irrigation purposes, and 
the remaining three for the disposal of the Rand Water 
Board, if and when it decides to erect a hydro-electric 

lant. 

, The main object of the dam is to render fertile by 
irrigation many miles of barren land. North-west 
of Kimberley, 350 miles distant from the dam, the 
Vaal River is joined by the Hartz River. In the large 
triangle between these rivers is a stretch of land 
with good deep soil, which through lack of water has 
in the past supported little vegetation except sparse 
grass. On completion of the irrigation scheme, the 
Land Department hopes to accommodate 2000 
settlers. The first part of the distribution scheme 
consists of a diversion dam across the Vaal River 
above Warrenton. At this spot the waters of the 
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river are formed into a large lake, and it is this lake 
which will feed an irrigation canal ing to Taungs. 
This canal, which takes advantage of the natural 
fall of the land, will extend for a distance of 70 miles. 
It is estimated that approximately 50,000 morgen of 
land around the canal will be brought into cultiva- 
tion. The Land Department of the South African 
Government will spend approximately £1,000,000 on 
the purchase and settlement of this land. This 
£1,000,000 will be over and above the £4,000,000 
earmarked for the whole Vaalbank scheme. Each 
settler will acquire the lease of 30 morgen of land for 
a probationary period of three years. After this he 
will be a lessee for five years, with the option of pur- 
chasing his holding. When the option is exercised 
the settler may acquire his ground within any period 
from ten to sixty-five years. 


Agricultural Engineers in Demand 

With the rapid ~echanisation of agricul- 
tural operations in the Union of South Africa, there 
is an increasing demand for agricultural engineers. 
Owing to the lack of specially trained men from the 
Empire, these posts more often than not go to German 
or French engineers. One result is the diversion of 
orders for agricultural machinery to the countries 
from which the engineers come. There was a recent 
case of a demand for six agricultural engineers to 
represent a firm of manufacturers in South Africa, 
at a starting salary of £800 a year. No suitable 
Englishmen were found and German engineers, who 
were English-speaking, secured the appointments 
It may be stated also that there is a scarcity of 
road engineers for the National Road schemes and of 
mining engineers ; indeed, it may be said that there 
1s a general scarcity of engineers in all branches. This 
demand has been mentioned before. 


New Undertakings 

Twelve textile factories giving employment 
to thousands of South Africans wiil be established 
in the Western Province of the Cape this year. These 
factories will be started as branches of existing 
factories in Czechoslovakia, Austria, Hungary, and 
Yugoslavia ; in time they may become the head- 
quarters of their various firms. This is part of a 
more general flight of capital and industry from 
Central Europe to other countries. Negotiations 
to bring factories to the Cape, which were begun 
nearly three years ago, are now approaching finality. 
The intention is to establish the factories near 
Paarl, where 35 acres of municipal ground have been 
reserved for the purpose, and arrangements have 
been made for an English firm, established in 
Barnsley, to supply the necessary machinery. The 
twelve factories will be erected round a central 
bleaching and printing department. Each factory, 
it is stated, will give immediate employment to 
100 or 150 people. South African boys and girls 
will be trained in the art of weaving, and if the 
factories are a success it is expected that within 
two yéars they will employ between 3000 and 5000 
people in the various branches of textile manufac- 
turing—linen, calico, shirting, and other materials. 
The flotation of a company with a capital of £2,000,000 
to finance the group of textile factories will be 
undertaken by a London firm of financial brokers. 
In order that the factories may start work imme- 
diately they have been erected, the necessary supplies 
of yarn will be imported from England and Belgium ; 
but later a spinning mill may be erected at a cost of 
between £250,000 and £500,000, using cotton grown 
in Swaziland, Nyasaland, and East Africa. It is 
stated that immigration permits will be sought only 
for the twelve factory owners and their key men ; 
for the rest the factories will employ South African 
labour. The Bata Shoe Company, of Czechoslovakia, 
is about to erect a boot and shoe factory at Gwelo, 
in Rhodesia. The work of surveying the site and 
laying out the factory will begin almost immediately. 
There will, it is believed, be a minimum expenditure 
of £150,000 in the next three years, after which 
300 Europeans will be employed. In the meantime, 
fifteen or twenty key men are arriving from Czecho- 
slovakia. The ratepayers of Bethlehem (O.F.S.) 
- have authorised the Town Council to borrow £111,000 
to install a waterborne sewerage for Bethlehem 
town and district. An offer by De Beers Consoli- 
dated Mines, Ltd., to lend £80,000 to the Kimberley 
City Council at 3 per cent., and to supply the Council 
with electrical energy at three-tenths of a penny 
per unit, plus other charges, has made possible the 
Council’s scheme to electrify the municipal pumping 
plants at Riverton, on the Vaal River, the source 
of Kimberley’s water supply, and at Mid Station. 
It is estimated that the cost of electrification of the 
pumping plant will be £32,000. The necessary 

statutory steps are being taken. 

A £160,000 irrigation scheme, which will help 
to protect citrus growers of the White River and 
the surrounding district against drought, is taking 
shape. A wall of concrete about 300ft. long, which 
will stand 30ft. above the normal level of the White 
River, is being constructed across it and buttressed 
into the slopes on either side. The wall will dam 
up the river and convert a valley into a conservation 
reservoir from which water should be abundantly 
obtainable in drought periods. The annual report 


ment to date exceeds £15,500,000. This does not 
include expenditure on boring (which alone amounts 
to about £2,719,000), and work for other depart- 
ments. The expenditure during last year exceeded 
£2,000,000, which is the highest ever recorded by 
the department, and is likely to remain the peak in view 
of the fact that the three major dams—Vaalbank, 
Loskop, and Kalkfontein—are nearly completed. 
The expenditure last year was nearly ten times 
greater than the expenditure ten years ago (in 
1927-28). In spite of this big increase, revenue 
expenditure has not increased during the ten years 
which reflects the very severe strain which has been 
thrown on the staff during the last few years of great 
activity. 


Cape Town’s Graving Dock 


Hopes of Table Bay being equipped at an 
early date with an adequate graving dock are 
diminishing. The Minister of Railways and Harbours 
has just stated that the survey for the dock would be 
completed. In the meantime, however, the dredger 
“Springbok” would be used ‘“ wherever she is 
required.” This clearly means that there will be 
many long delays in this vitally important work. 
Answers given to members in the House of Assembly 
indicate that because of last year’s high loan pro- 
gramme the Government will not kindly consider the 
expenditure of another £1,000,000—the sum required 
for the new graving dock. Apparently therefore the 
graving docks construction is to be shelved until 
more money is available. Repeatedly the Govern- 
ment’s attention has been directed to the urgency of 
having the port maintain its first-class status by 
providing this necessary facility. After much per- 
suasion, the Railway Administration was convinced 
of the necessity for the dock and the survey was 
sanctioned. The dredger had, however, completed 
only a small section of the survey when she was 
instructed to proceed to Durban. A telegram from 
the Minister of Railways and Harbours was then 
received by the Chairman of the Harbour Advisory 
Board stating that he was not correct in stating that 
preliminary work in connection with construction of 
the graving dock had been sanctioned. What had 
been authorised was: the survey work. An active 
interest, however, is being shown in the harbour con- 
struction work by members of the Cabinet. On 
February 17th a party, which included the Prime 
Minister, made a tour of inspection of the new works. 
The launch containing the party cruised along the 
steel sheet pile section of the mole, which is being 
constructed by the Dutch contractors from the 
entrance to the basin towards the Woodstock beach, 
and were surprised to learn that the end of this mole 
was only about 1400ft. from the end of the other mole 
being built from Woodstock, and which it is to meet. 
The mole from the Woodstock end is being built 
by the Danish contractors, who have also the 
contract for building the foundation of the shed at 
‘““E” berth—the first of the berths which are to be 
along the new foreshore quay. The Danish con- 
tractors working from Woodstock end have pegged 
in their staging for 2600ft. of the 2775ft. they con- 
tracted to do. The Dutch contractors, working from 
the New Basin entrance, have done 2830ft. of the 
4030ft. they have to do. When the two moles meet 
and become one, they will have enclosed 363 acres 
from the Atlantic Ocean to make the new harbour 
basin. Daily the sections of the new moles grow 
towards each other, and on March 30th or thereabouts 
they will meet, and it will be possible to walk across 
the bay from Woodstock to the dock entrance. The 
gap is now less than 1350ft. across. The depth will 
still have to be doubled and the wharves built. 


Movement of Water in Table Bay 


One of the greatest problems in connection 
with the harbour work in Table Bay is the movement 
of water in the docks, generally known as “run.” 
In winter, when there is a westerly swell, the move- 
ment in the docks is so bad that ships alongside the 
wharves sometimes break their mooring ropes. Engi- 
neers are trying to find the causes of these movements 
of water and methods of dealing with them. Mr. J. F. 
Craig, the Harbour Engineer, states that the problem 
was given the most careful attention when the new 
harbour scheme was in its infancy. He described the 
difficulties experienced by other harbour bodies in 
dealing with the same problem, and the tremendous 
expense involved in trying to solve it. “‘ That is the 
reason why there is steel sheet piling running from the 
entrance to the Woodstock beach. If TI find that there 
is too much sea running into the dock, I can close the 
entrance a little by driving in a few more piles; on 
the other hand, if I find a wider entrance would be 
an advantage, all that is necessary is to take up some 
of the piles.” The currents in the bay are so small, 
said Mr. Craig, that it was impossible to measure them. 
There appeared to be only one which came along the 
Milnerton beach from Robber Island. The work at 
present in hand was only started after careful investi- 
gation of the run in the bay, and engineers were 
ready to deal with any difficulty that might suddenly 
arise in connection with the new harbour. 


Rolling Stock 


To meet the increases in traffic from 1933 





on the South African Railways as shown in the 
following table :— 


Steam locomo- 


tives and 
electric units. Trucks. 
1934-35, placed in service Be ix 1,363 
1935-36, ,, ” ” 32 2,459 
1936-37, pe mt ~ 47 5,730 
1937-38, a ™ = _ 60 2,553 
Placed in service, April Ist, 
1938, to September 30th, 
1938 Bs 3g ede Poked Peed 64 2,600 
Authorised, on order, or under 
construction at October Ist, 
1938 an”, Ge Lesa TS 9 332 6,725 
Total provision since 1934-35... 578 21,430 


At March 31st, 1938, there were 2019 locomotives 
of 3ft. 6in. gauge and 63 of 2ft. gauge in service, 
against 2011 of 3ft. 6in. gauge and 64 of 2ft. gauge 
at the close of the preceding year; 51 standard 
gauge (3ft. 6in.) and two narrow-gauge locomotives 
were placed in service. The total tractive force of 
the 53 new locomotives is 1,838,130 lb., and steam 
engines withdrawn from service, including 11 sold 
to private firms, represented a tractive effort of 
985,756 lb., so that there was an increase of 852,374 Ib. 
in the tractive effort of steam locomotive stock at 
the close of the year compared with March 31st, 1937. 
At the close of 1937-38 (March 3lst, 1938), standard- 
gauge goods stock in service consisted of 46,078 
wagons, 138 cabooses, 1064 vans, and 147 cranes 
while narrow-gauge vehicles comprised 1076 wagons 
and two cranes, making a total of 48,505 vehicles. 
Seven electric units were placed in service during 
the year, bringing the total at March 31st, 1938, up to 
122, with an aggregate tractive force of 2,586,400 lb., 
compared with 115 units and a tractive force of 
2,438,000 Ib. at the corresponding date in 1937. 


South-West Africa Exporting Iceland Spar 

A new industry is being developed in South- 
West Africa. After ten or more years the production 
and marketing of Iceland spar have at last been put 
on a firm basis. Iceland spar was discovered in 
South-West Africa in 1926. Experts have been 
appointed in Windhoek (South-West Africa) and 
Cape Town to examine and grade the crystals before 
export, and a basic price has been fixed. To-day, 
substantial orders are being executed for America 
and Germany, and it is expected that English con- 
sumers will also follow soon. The main consumer 
at present is Germany. South-West Africa is 
actually -able to supply the present world require- 
ments. Large deposits have been unearthed at 
Mariental, Omaru, and Usakos. Only those at 
Mariental are at present being worked. They are 
sufficient for immediate requirements. 








Electricity Supply in 1937-38 





THE return of engineering and financial statistics 
relating to authorised undertakings in Great 
Britain for the year 1937-38, issued by the Electricity 
Commission, shows that during the year there was 
a net increase of upwards of 800,000 (or 9-3 per cent) 
in the number of consumers of electricity connected 
to the public supply systems throughout the country, 
the total number of consumers at the end of the year 
being over 9,358,000, upwards of 86 per cent. being 
domestic consumers. The total sales of electricity to 
consumers during the year amounted to 19,263 
million units, representing an overall average of 
about 2058 units per consumer, or 419 units per head 
of population in 1937. The average sales to domestic 
consumers alone amounted to 572 units per consumer. 
The grid system of the Central Electricity Board was 
in full commercial operation throughout the year 
1937 in eight of the nine scheme areas, but general 
trading had not been begun by the Centra! Board in 
the North-East England area. Inclusive of the 
Central Electricity Board there were 592 authorised 
undertakers holding supply powers at the end of 
1937-38, of whom 588 were affording supplies of 
electricity. Of the total supply of electricity by 
authorised undertakers, about 60 per cent. was pro- 
vided by public authorities and about 40 per cent. 
by companies, these proportions broadly applying 
to the aggregate capacity of the generating plart 
installed by the respective groups of undertakers and 
to sales of electrical energy to consumers. 

At the end of 1937-38, authorised undertakers 
owned or leased 387 generating stations, containing 
in aggregate about 8,913,000 kW of generating plant. 
Over 7,822,000 kW, or 87-7 per cent., of the plant 
was contained in 136 selected stations coming under 
the control of the Central Electricity Board. The 
total mileage of underground mains and overhead 
lines provided by authorised undertakers at the end 
of 1937-38, inclusive of the grid system, but exclu- 
sive of all service lines, was approximately 147,000 
miles, of which 103,000 miles were underground and 
44,000 miles were overhead. The total amount of 
electricity generated at the public supply generating 
stations of authorised undertakers in 1937-38 
amounted to nearly 23,012 million units, of which 
over 20,218 million units, or 87-9 per cent., was 
generated under the directions of the Central Elec- 








of the Director of Irrigation shows that the total 
expenditure on irrigation works by the Union Govern- 
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over 2487 million units, or 12-1 per cent., as com- 
pared with the previous year. The supplies given by 
the Central Electricity Board to authorised under- 
takers in 1937-38 as the result of its general trading 
operations and under certain temporary arrangements 
amounted to 18,801 million units. The bulk supplies 
purchased by public authority and company under- 
takers from one another amounted to 5637 million 
units. 

The particulars relating to the distribution system 
of public supply undertakings show that A.C. supplies 
were being given by 565 undertakings, of which 267 
also gave D.C. supplies, and that 29 other under- 
takings furnished D.C. supplies only. Upwards of 
8-24 million consumers were supplied from A.C. 
systems, and about 1-1 million consumers from D.C. 
systems. As many as 560 undertakings were supply- 
ing on the standard 50-cycle A.C. system, and as 
regards the supplies given at non-standard fre- 
quencies, further progress was made during the year 
with the standardisation of frequency under the Elec- 
tricity (Supply) Act, 1926, in the areas of certain of 
the grid schemes. With regard to voltages of supply, 
417 undertakings were giving the whole or a part of 
their A.C. supplies at the standard pair of voltages, 
namely, 230 and 400 volts. Among the various 
undertakings, however, supplies were still being 
afforded at as many as thirty-six other declared 
voltages between the limits of 100 and 480 volts. 
About 4-8 million consumers, or 51 per cent., were 
supplied at the standard low voltage of 230 volts. 

In the year 1937-38 the gross public supply, con- 
sisting of the electricity generated at the stations of 
authorised undertakers (whether under the directions 
of the Central Electricity Board or independently), 
together with supplies purchased from outside sources, 
amounted to over 23,180 million units, an increase of 
2419 million units, or 11-7 per cent., as compared with 
the previous year. The sales to consumers (19,263 
million units) accounted for 83-1 per cent. of the 
gross public supply, the remaining 16-9 per cent. 
being accounted for by the works requirements of the 
undertakers themselves, and by losses in transmission 
and distribution, &c. Power supplies accounted for 
over 54 per cent., lighting, heating and cooking 
supplies for over 38 per cent., and traction supplies 
for 6 per cent. of the total units sold to consumers. 
The sales of electrical energy for lighting, heating, 
and cooking purposes increased by 894 million units, 
while the sales for power purposes showed an increase 
of over 1109 million units, as compared with the pre- 
vious year. The combined maximum load on the 
public supply undertakings in 1937-38, based on 
units generated and/or purchased, was of the order 
of 8,230,000 kW, and that on the generating stations 
of authorised undertakers was of the order of 7,284,000 
kW. The capacity of the generating plant installed 
was 22 per cent. in excess of the combined maxi- 
mum demand upon it. The load factor of the generat- 
ing stations of public authorities and companies 
taken collectively was of the order of 36-1 per 
cent. Public supply electricity undertakings were 
consumers of coal and coke to the extent of over 
13,992,000 tcns in 1937-38, this figure including 
2,293,000 tons of pulverised fuel. The average cost 
of the coal and coke, including handling, &c., 
amounted to 18s. 6d. per ton, as compared with 
16s. 8d. in 1936-37. The average fuel consumption 
at the steam power stations, which were responsible 
for over 96 per cent. of the total number of units 
generated for public supply purposes, amounted to 
1-42 Ib. per unit generated. 

The total expenditure charged to capital account 
by all authorised undertakers, including the Central 
Electricity Board, amounted at the end of 1937-38 
to over £608,675,000, of which over 28 per cent. was 
in respect of generation and nearly 72 per cent. in 
respect of main transmission, distribution, &c. The 
average expenditure of the electricity supply industry 
for all purposes per kilowatt of generating plant 
installed for public supply was £68-3. The net 
capital expenditure during 1937-38 amounted to 
upwards of £38,923,000, an increase of about 6-8 per 
cent. on the total expenditure at the end of 1936-37. 

The net total revenue of authorised undertakers in 
1937-38 from the working of their electricity under- 
takings, exclusive of all sales of electricity in bulk, 
was £91,900,000, as compared with £84,314,000 in the 
previous year. The total revenue represented an 
average of 1-145d. per unit sold, the corresponding 
figure for the previous year being 1-180d. The 
average revenue per £100 of total capital expenditure 
by the supply industry amounted to £15-1. The 
revenue from the sale of electricity to domestic con- 
sumers alone represented an average of £3-62 per 
consumer, or 1-52d. per unit. The net total working 
expenses of authorised undertakers (including the 
cost of all energy purchased from outside sources, 
but excluding all inter-purchases between the under- 
takers and capital charges) were about £49,245,000 
in 1937-38, as compared with about £43,552,000 in 
1936-37. The working expenses absorbed 53-6 per 
cent. of the corresponding revenue from working. 

An important item of expense was the works costs of 
generation, this item accounting for over 35 per cent. 
of the total working expenses. Of the other principal 
items, transmission and distribution accounted for 
nearly 14 per cent., management for over 20 per cent., 
and local rates for nearly 14 per cent. The average 


working expenses per £100 of total capital expenditure 





by the supply industry amounted to £8-1 in 1937-38. 
The excess of revenue from working over work- 
ing expenses, together with revenue from other 
sources, provided a gross surplus in 1937-38 of over 
£45,950,000, representing about 7-5 per cent. on the 
total capital expenditure at the end of the year. 
In the case of public authorities, the gross surplus was 
appropriated to the extent of 27-4 per cent. for interest 
charges on loans and deposits; 51-5 per cent. for 
loan repayments and transfers to sinking funds and 
to reserve and renewals funds; 6-2 per cent. for 
income tax; 14 per cent. for special expenditure, 
including amounts applied to capital outlay; and 
2-5 per cent. in relief of local rates, the latter item 
representing a net contribution of about £585,000. 

These appropriations involved a decrease of over 
£389,000 in the balances on net revenue account. 
In the case of company undertakings, the gross sur- 
plus was appropriated to the extent of 54-5 per cent. 
for interest charges and dividends, and to the extent 
of 40-7 per cent. for transfers to depreciation and 
reserve funds. There was an increase of nearly 
£423,000 in the balances on net revenue account. 
The average rates of the preference and ordinary 
dividends calculated on the corresponding carital 
raised at the end of 1937 were 5-64 and 7-29 per cent. 
respectively. At the end of 1937-38 the capital (or 
loan) accounts of authorised undertakers were over- 
drawn to the extent of over £51,452,000 ; the balances 
in depreciation, reserve and renewals funds, including 
sinking funds in the case of public authorities, and 
redemption fund in the case of the Central Electricity 
Board, amounted to over £86,479,000; and the 
balances on revenue account amounted to over 
£9,125,000. 

The electricity supply undertakings of public 
authorities and companies gave direct employment 
to over 103,000 staff and workmen on generation, 
distribution and administration, the total salaries 
and wages charged to revenue account amounting to 
over £15,686,000. In concluding the general review, 
it is emphasised that the statistics relate exclusively 
to authorised undertakings providing public supplies 
of electricity in Great Britain. To obtain a complete 
measure of the extent of electrical development in the 
country, account would also have to be taken of the 
supplies derived by railway and tramway authorities 
from their own generating stations; of the output 
of the large number of private generating stations 
established by collieries and other industrial and com- 
mercial organisations for the purposes of their respec- 
tive undertakings; and of cases in which public 
supplies of electricity are given by undertakings 
established without statutory powers. These aspects 
of electrical development are outside the scope of the 
present return. 








The Iron and Steel Institute 





THE annual meeting of the Iron and Steel Institute 
will take place at the Institution of Civil Engineers, 
Great George Street, London, S.W.1, from Wednesday, 
May 3rd, to Friday, May 5th. Following a general 
meeting of members on Wednesday ‘morning, the 
“Eighth Report on the Heterogeneity of Steel 
Ingots” will be discussed. After a general intro- 
duction to the report by the Chairman, Dr. W. H. 
Hatfield, the following sections will be discussed :— 
“Segregation in Steel,” by J. H. Andrew, H. T. 
Protheroe, R. T. Percival, and A. J. MacDougall ; 
“The Second Report of the Oxygen Sub-Committee ”’; 
“Oxygen Determinations on a Series of Bath Samples 
Taken from an Acid Open-hearth Furnace,” by G. E. 
A. Bramley, W. R. Maddocks, and G. Tateson ; and, 
if time permits, ‘‘ The Delta Region in Carbon Steels,” 
by C. H. Desch. 

In the afternoon, W. B. Lawrie will present a paper 
on “ The Refining of Metal in the Basie Open-hearth 
Furnace : The Influence of Fluorspar on the Process,” 
and various committees will give their reports in 
connection with the “‘ Eighth Report on the Hetero- 
geneity of Steel Ingots.” The following papers will 
be presented for discussion on Thursday morning :— 
“ A Study of ‘ Strain-Age-Hardening ’ of Mild Steel,” 
by C. A. Edwards, N. H. Jones, and B. Walters ; 
“The Strain-Ageing of Dead Mild Steel Strip Used in 
the Pressing of Automobile Bodies and Accessories,” 
by J. W. Rodgers and H. A. Wainwright ; “Some 
Applications of the Spectrograph to the Quantitative 
Analysis of Ferrous and Non-ferrous Metals,” by 
F. G. Barker; “The Application of the Durville 
Rotatory Process to the Casting of Steel,” by L. 
Northcott ; “‘ The Rolling of Sections at the Appleby- 
Frodingham Steel Company, Ltd.,” by T. Wilson. 
In the afternoon a paper will be read by H. E. 
Blayden, W. Noble, and H. L. Riley on “The 
Influence of Carbonising Conditions on Coke Pro- 
perties: Part II, The Effect of Pressure, Tempera- 
ture, Rate of Heating, and ‘Soaking’ on Coke 
Strength’’; and the “ First Report on Refractory 
Materials”’ will be submitted. That evening the 
annual dinner of the Institute will be held at Gros- 
venor House, Park Lane, W.1. 

On Friday morning the “Second Report of the 
Alloy Steels Research Committee ’’ will be introduced 
and the following sections discussed :—‘‘ The Scaling 
of Steels in Sulphur-free and Sulphur-containing 





Furnace Atmospheres,” by A. Preece, G. T. Richard- 
son, E. Simister, and J. W. Cobb; ‘‘ Second Report 
of Sub-Committee A, Thermal Treatment”; ‘ The 
Intermediate Transformation in Alloy Steels,” by 
W. T. Griffiths, L. B. Pfeil, and N. P. Allen; ‘ The 
Determination of the Transformation Characteristics 
of Alloy Steels,” by N. P. Allen, L. B. Pfeil, and W. T 
Griffiths ; and, if time permits, ‘The Influence of 
High-frequency Electric Currents on the Properties 
of Steel,” by A. G. Quarrell, R. Jackson, and N. J. 
Petch. 








The Quarter’s Shipbuilding 
Returns 


THE statistics issued by Lloyd’s Register of Shipping 
regarding merchant vessels under construction at the 
end of March last show that in Great Britain and 
Ireland there is a decrease of 182,859 tons in the work 
in hand, as compared with the figures for the previous 
quarter. The present total of tonnage under con- 
struction, 596,903 tons, is less by 492,174 tons than 
the tonnage which was being built at the end of March, 
1938. About 108,000 tons—18-1 per cent. of the 
tonnage now being built in this country—are intended 
for registration abroad or for sale. 

The tonnage now under construction abroad,* 
2,106,764 tons, is 217,662 tons more than the work 
which was in hand at the end of December last. The 
leading countries abroad are :—United States of 
America, 420,931 tons; Germany, 381,304 tons ; 
Japan, 306,745 tons ; Holland, 242,688 tons; Italy, 
216,970 tons ; Denmark, 132,760 tons; and Sweden, 
127,700 tons. Of the tonnage being built abroad, 
530,308 tons, or 25-2 per cent., are intended for 
registration elsewhere than in the country of build, 
including 165,303 tons for Norway and 133,348 tons 
for Great Britain and Ireland. 

The total tonnage under construction in the world* 
amounts to 2,703,667 tons, of which 22-1 per cent. 
is being built in Great Britain and Ireland and 77-9 
per cent. abroad. The quarterly total for the world 
is 34,803 tons more than at the end of December 
last, and is higher than any recorded between June, 
1930, and June, 1937. 

In Great Britain and Ireland construction was com- 
menced upon 71,156 tons during the last three months, 
a decrease of 16,476 tons, as compared with the corre- 
sponding total for the December quarter. During 
the quarter ended March last, 157,786 tons were 
launched in Great Britain and Ireland, a decrease 
of 83,841 tons as compared with the previous quarter. 
Similar figures for abroad are 656,845 tons com- 
menced and 532,383 tons launched, showing, as com- 
pared with the previous quarter, an increase of 169,521 
tons in the tonnage commenced, and of 68,514 tons 
in the tonnage launched. 

Steam and motor oil tankers of 1000 tons gross and 
upwards under construction in the world amount 
to eighty-seven vessels of 753,449 tons, of which 
sixteen vessels of 139,391 tons are being built in 
Great Britain and Ireland, fifteen vessels of 148,700 
tons in the United States of America, ten of 92,100 
tons in Sweden, ten of 90,762 tons in Germany, ten 
of 81,000 tons in Holland, and nine of 77,550 tons 
in Italy. 

The vessels being built in the world at the end of 
March include seventeen steamers and forty-six 
motorships of between 8000 and 10,000 tons each ; 
thirteen steamers and forty-two motorships of 
between 10,000 and 20,000 tons; two steamers and 
two motorships of between 20,000 and 30,000 tons ; 
and four steamers each exceeding 30,000 tons. 

Of the 596,903 tons under construction in Great 
Britain and Ireland at the end of March, 332,971 tons 
consisted of motorships, while at the same date 
the motorship tonnage being constructed abroad 
(1,285,154 tons) was 501,890 tons in excess of that 
of the steamers. 

Of the merchant shipbuilding in hand throughout 
the world at the end of March, 1,236,141 tons are 
being built under the inspection of Lloyd’s Register. 
Of this total, 540,780 tons, representing more than. 
90 per cent. of the tonnage being built there, are under 
construction in Great Britain and Ireland, while of 
the tonnage being built abroad 695,361 tons are being 
constructed under the inspection of Lloyd’s Register. 








Execrric Battery VEHICLES.—At an informal meeting 
of the Institution of Electrical Engineers, Mr. G. O. 
McLean opened a discussion on ‘‘ Electric Battery Vehicles 
and their Future Possibilities.” He said the year 1918 
was a suitable date from which to trace the electric vehicle’s 
career. In that year the electrics in Great Britain numbered 
100, and by 1938 the total was 4000. The placing of a 
number of inefficient vehicles on the market about 1919 
had given progress a severe setback. In common with 
other vehicles the design has steadily improved, notably 
in the loading levels and.in accessibility to the battery. 
Mr. McLean gave figures to show that with vehicles fitted 
with batteries unaffected by a high charging rate and 
given adequate facilities for charging or battery changing, 
the electric vehicle is as reliable and even cheaper than the 
petrol vehicle. 





* From Russia, no returns have been received ; for Spain, 
complete information is not available. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 
The International Steel Position 


The world’s export business in steel improves 
but slowly, if at all, and it seems evident that the price 
position is deteriorating. The British steel works are 
passing through a bad period, so far as export markets are 
concerned, but, on the other hand, the expanding home 
demand has placed them in a good position. Probably 
they are the only industry which makes a show of main- 
taining its prices in the export markets. The European 
Steel Cartel has given permission for Continental steel 
makers to quote “fight” prices where competition is 
experienced, and this has been interpreted in a rather 
generous way. In order to facilitate business, Cosibel, the 
Cartel selling organisation at Brussels, has amended its 
regulations so that prices can be quoted and transactions 
completed more quickly. On the whole, the situation of 
the Belgian works would seem to be gradually improving. 
According to official statistics, the tonnage booked by 
Cosibel to March 25th totalled 106,792 tons, but it is 
believed that orders for about another 30,000 tons were 
taken in the final days of the month. So far as the figures 
go, they show that 57,446 tons were sold for export and 
49,346 tons for the home market. These included 32,542 
tons of semis, 41,000 tons of bars, 8207 tons of joists, 
16,583 tons of thick and medium and universal plates, 
and 8457 tons of thin sheets. It is doubtful, however, if 
the prices at which a considerable proportion of this 
tonnage was booked were altogether satisfactory. In thin 
sheets, in particular, concessions upon the official prices 
of £1 or more were given during the month. The Belgian 
works, however, have now filled their quota received from 
the Cartel, and orders are now being passed to French and 
other makers, who are less inclined to make price con- 
cessions. In Germany complaints are heard that the inter- 
national situation is adversely affecting the export market. 
German merchants, however, state that reports they have 
received from abroad indicate that stocks are low, with 
the exception of one or two European markets, Egypt and 
the Straits Settlements. The German industry indulges 
to a considerable degree in compensation and barter 
business. Recently an agreement was signed with the 
Argentine Government for the supply of sixty-four loco- 
motives and a good tonnage of rails and steel for the con- 
struction of railway stations to a value of £1,293,000 in 
payment for wheat, maize, and wool. The French industry 
is busily engaged on home contracts, including a large 
number of Government rearmament orders. Recently a 

_ transaction was closed by which 5000 tons of shipbuilding 
steel for Germany were divided between French and 
Belgian works. 


The Pig Iron Market 


The improvement in trade noticeable in the 
steel market has been responsible for an increased demand 
for basic and hematite iron, but the foundry department 
has not yet benefited. Consumers of the latter are, 
for the most part, still experiencing a poor demand for 
their products, and in many cases are working short time. 
On the North-East Coast the production of Cleveland 
foundry iron is intermittent, but nevertheless it is sufficient 
to meet the demand. Deliveries to local consumers have 
improved to some extent, but little business is passing 
with other districts. The makers are endeavouring to 
limit their production to the requirements of the trade, 
but for the time being they do not appear to be able 
materially to reduce their stocks. These, however, are 
not heavy, and any increase in consumers’ requirements 
would probably necessitate a larger production. In the 
Midland market activity is chiefly confined to low- 
phosphorus iron, and considerable tonnages are passing 
to the engineering foundries, especially those engaged 
upon Government work. The position in the high- 
phosphoric pig-iron market does not improve. Most of 
the light castings makers are working three or four days 
a week, and the expected revival of activity in the building 
industry has not materialised to a sufficient extent to 
affect the foundry trade. Anticipations persist, however, 
that, following Easter, the demand for light castings for 
building purposes will expand. In Scotland there is 
only a restricted call for foundry iron, and stocks exist both 
at the producers’ yards and at consumers’ works. In 
Lancashire, as in other districts, the usual seasonal demand 
for foundry pig iron from the light castings makers has 
not developed. On the other hand, some branches of 
the engineering trade are ing more iron than for 
several weeks past. On the whole, however, the total 
requirements of the consuming industries are disappoint- 
ing. In the hematite market, after a rather sharp burst 
of buying, new business has become quiet; but the 
position is still not entirely unsatisfactory as the flow of 
specifications against contracts is good and an impression 
is now being made upon the stocks in makers’ hands. 
At the present rate it will take some time to liquidate 
these accumulations, which have weighed upon the 
market for the whole of this year. There is general 
complaint of the poor export trade. This is largely owing 
to the competition from Continental makers, who quote 
well below the British price of £5 15s. f.o.b. for No. 1 
quality. There has been a considerable expansion in the 
demand for basic iron partly owing to the shortage of 
scrap., Fresh furnaces have been put into operation, 
but principally to supply associated steel works. The 
quantities available for the open market are readily taken 
up, and there seems a likelihood that production will be 
further increased. 


The Midlands and South Wales 


The outlook for the steel trade in the Midlands 
improved to an unexpected extent during March, 
and the opening days of April have encouraged the 
belief that busy conditions are assured for the next few 
months. The speeding up of the rearmament programme 
has resulted in fresh pressure being exercised for deliveries 
of steel to firms engaged upon Government work. The 





demand for joists and sections is particularly strong, and 
the recent increased bookings by the heavy steel makers 
have put this section of the trade in a more favourable 
position than for some months past. The plate mills 
are not well off for work, although there has been an 
expansion in the requirements of the tank and boiler 
manufacturers. The absence of orders from the ship- 
building industry, however, is having a noticeable effect 
upon this section of the industry, but the announcement 
of the Government’s subsidy scheme should be followed 
by a revival in the demand. The constructional engi- 
neering firms are placing more orders, and although a 
proportion of the business now coming forward is against 
old contracts, there is more disposition on the part of 
this section of the industry to buy forward. In this 
consumers may be guided to some extent by reports 
of the institution of a Government priority system on 
more hard and fast lines than hitherto. The re-rollers 
are maintaining their position, and although production 
is on a good scale, order books show no sign of shrinking. 
The consumers of the lighter classes of structural steel 
are still buying for immediate requirements. The require- 
ments of the collieries in the shape of arches, roofing bars 
and light rails amount to a large tonnage, and there 
is considerable pressure to obtain delivery. Quotations 
until the end of June are £11 12s. 6d. for light arches, 
£11 17s. 6d. for heavy arches, and £10 12s. 6d. for roofing 
bars, less 15s. loyalty rebate. The steel works in South 
Wales are gradually building up a reserve of orders. 
Production is on a good scale and active conditions are 
expected to rule for some time. In South Wales 91 per 
cent. of the furnaces are now in operation, largely as a 
result of the increased demand for sheet bars and tin- 
plate bars. The tin-plate works are operating at about 
59 per cent. of capacity. The works report that specifica- 
tions are coming forward freely. 


Scotland and the North 


The progressive improvement in the demand for 
practically all descriptions of iron and steel is rapidly 
filling up the order books of the heavy steel makers as 
well as those of the re-rollers. No doubt the acceleration 
of the rearmament programme has a great deal to do 
with the increased requirements of the constructional 
and engineering firms; but there has been a noticeable 
expansion in the demand to meet the needs of municipal 
and other development schemes. There is, however, a 
certain amount of caution still exercised in initiating pro- 
grammes of this description. So far the announcement of 
the Government’s plan to assist the shipbuilding industry 
has not resulted in a large accession of fresh orders ; 
but these will probably materialise shortly, and it is 
estimated that at least fifty contracts for merchant 
vessels will be placed within the next few weeks. The 
steel works are experiencing a heavy demand from the 
shipyards engaged upon A.R.P. contracts, and ‘this is 
likely to continue for many months. The engineering 
firms making locomotives and marine and land engines 
are well employed and are taking up good quantities of 
steel. The plate mills are not well occupied at the moment, 
but have good prospects as a result of the pending con- 
tracts for merchant vessels. The re-rollers continue 
busy upon orders for A.R.P., and are producing substantial 
tonnages of tees, angles, and other light structural 
material. The demand, however, for concrete reinforcing 
rods and for fencing and hoops is only moderate. The 
bar-iron makers are not well off for work, although they 
appear to be maintaining their outputs at the levels 
ruling since the beginning of the year. The sheet trade 
is operating almost at capacity, largely upon Government 
orders, including A.R.P. work, and the position will 
be further improved by the orders given out just before the 
holidays. In the Lancashire market there has been 
vigorous activity in most departments, and consumers 
have recently shown more inclination to place forward 
contracts. Pressure is being exercised upon some firms 
engaged on Government contracts to expedite deliveries. 
One of the features of the market is the steady demand 
for bright drawn steel and alloy steels from the engineering 
firms, and an active business is passing in steel for colliery 
purposes. The works on the North-West Coast are well 
employed, although the expansion in the demand has not 
yet enabled them to build up a reserve of orders. 


Current Business 


An order has been placed by a London firm with 
the Burntisland Shipbuilding Company, Ltd., for a 
motor cargo ship of 9000 tons deadweight. Henry 
Balfour and Co., Ltd., Durie Foundry, Leven, founders 
and engineers, are, following negotiations with the Air 
Ministry, extending their works for the purpose of making 
aeroplane parts. Colvilles, Ltd., have obtained per- 
mission from the Motherwell Dean of Guild Court to 
build new offices adjoining their Dalzell Steel Works, 
Motherwell. Large extensions are being made to the 
machine, erecting, and assembling shops of Brookes 
(Oldbury), Ltd., engineers and ironfounders, Oldbury, 
Birmingham. Crompton Parkinson, Ltd., manufacturers 
of electrical equipment, are the purchasers of the Gaiety 
Theatre, London, and will erect a block of offices on the 
site. A controlling interest in Thomas Smith and Sons 
(Rodley), Ltd., Leeds, crane and excavator manufac- 
turers, has been acquired by Thos. W. Ward, Ltd., 
Sheffield. Dorman Long and Co., Ltd., Middlesbrough, 
are lighting a new furnace designed and erected by the 
firm. The Yorkshire gas grid system has been further 
extended to 690 square miles by an agreement just 
entered into for the purchase by the United Kingdom 
Gas Corporation of the Morley municipal gas concern. 
William Doxford and Sons, Ltd., the Sunderland ship- 
builders, announce that they have at least a year’s work 
in hand and intend to reopen their West yard. The 
Department of Overseas Trade announces that the 
following contracts are open for tender :—South African 
Railways and Harbours: About 83 tons of steelwork 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 





Export quotations are 


and 3 tons of rivets, bolts, &c., for bridgework (Johannes- 
burg, May 25th). Pretoria, Union Tender and Supplies 
Board: Quantities of cast iron pipe fittings and valves 
(Pretoria, May 11th). Salisbury Municipality, Southern 
Rhodesia : Steam accumulator installation and associated 
auxiliary equipment (Salisbury, April 26th). Victoria, 
State Electricity Commission: Supply, delivery, and 
erection of 4000-kW turbo-generators, with condensing 
boiler feed, feed-heating and evaporating plant, pipe- 
work, and accessories (Melbourne, June 27th). Egyptian 
Ministry of Public Works: Supply and erection of a 
complete electrically driven pumping station at Edfu 
North (Egypt, May Ist). South African Railways and 
Harbours : Seven motor alternator sets, each set to convert 
a three-phase, 50-cycle primary supply to 380 volts, 
50-cycle, single phase, for supplying power to one butt- 
welding machine (Johannesburg, April 24th). 


Copper and Tin 


Business in electrolytic copper has been inter- 
rupted by the holidays, and, following the reopening of 
the markets, by the international crisis. Considering all 
things, however the market has withstood the shock 
remarkably well, and the quotation for electrolytic was 
marked down only 5s. Probably the expectation that the 
statistics for March would make a good showing compared 
with those for February helped the market to resist the 
unfavourable outlook. It is generally believed that there 
will be no material increase in the stocks, and that there 
is at least a chance that the figures will show a slight 
decline. On the other hand, the demand before the holi- 
days was certainly not impressive. Italy bought limited 
tonnages, but apart from these transactions dealings were 
on a restricted scale, although users in this country took 
up fair quantities. Business in the United States has 
remained dull, and has been as much affected by the inter- 
national outlook as the market on this side of the Atlantic. 
One of the American producers announced before the 
holidays that it was intended to reduce the price for 
domestic copper from 11-25 ¢. to 10-75 c. The official 
figure has been in force for some months, and this state- 
ment was taken as an indication that the producers had 
at length come to the conclusion, which the market had 
reached some time beforehand, that the price was too high 
to enable business to expand. It seems likely that 
10-75 c. will become the general quotation shortly, but it 
is thought in London that this cut is not sufficiently drastic. 
The London standard market has been more under the 
influence of the political conditions than the electrolytic, 
and reopened after the holidays about 6s. 3d. down. 

The quiet conditions which have ruled for so long in 
the tin market show no signs of improving. Following the 
holidays the market opened in a rather depressed frame 
of mind, and quotations were from £1 to £2 lower. The 
drop of £2 in the forward price increased the hackwarda- 
tion to £2 15s. International politics were no doubt largely 
responsible for the decline. In addition, American buyers 
who, it was anticipated, would come in after the break, 
made no move in this direction, although it is believed that 
stocks in the United States are low. On the Continent 
buying was on a limited scale, and the industrial demand 
for the metal showed no indication of expanding. It is 
interesting to note that according to the International 
Tin Research and Development Council’s analysis of the 
figures for tin consumption, for the twelve months ended 
January, 1939, consumption in the United States declined 
by 40 per cent., in Great Britain by 25 per cent., in 
Russia by 45 per cent., whilst in Germany there was an 
increase of 61 per cent., in Japan of 21 per cent., Italy 
31 per cent., and Sweden 40 per cent. 


Lead and Spelter 


The position in the lead market has not changed 
for some months. At times an easier tone has ruled, and 
at others consumers have developed a distinctly nervous 
attitude as a result of the international difficulties, and 
have shown reluctance to enter into new commitments. 
This seems rather illogical as it may be taken for granted 
that lead is one of the metals which would be in con- 
siderable demand in an emergency. On the reopening of 
the market after the holidays resistance was shown to 
downward pressure, and, considering that prices in all 
other metal departments declined, a drop of 2s. 6d. was 
not out of the way. Before Easter there was some expecta- 
tion that with the approach of better weather the demand 
for lead products from the building trade would expand. 
These hopes appear to have again been relegated to the 
future, and little attention has been paid to the prospects 
of increased business from this quarter. At the same 
time the consumption of lead is maintained at a high 
level, and although this is probably largely because of the 
rearmament programme, the market requirements of the 
metal for ordinary industrial purposes have shown 
expansion during the past week or two. The producers 
are understood to have a considerable tonnage of lead in 
stock in this country, some of which has been sent to 
consumers’ works, and is thus taken at the market price, 
as required. Business with the Continent has remained 
indifferent, and at times this has resulted in more lead 
being thrown on the British market than could comfortably 
be absorbed.... The spelter market has been quite 
since the holidays, and in common with other depart- 
ments of the non-ferrous metal markets has come under 
the influence of international politics. Prices receded to 
the extent of about 6s. 3d., but values in this market have 
stood at such a low level for so long that sentiment has 
less importance than in some others. The consumptive 
demand has been moderately well maintained. The 
galvanisers continue to take good quantities, and will 
provide a good outlet for this metal, whilst they are 
working on A.R.P. orders. The brassmakers also are 
busy, many of them upon orders connected with rearma- 
ment, and substantial quantities of spelter may be 
expected to pass into consumption in this direction for 
some time. 
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Makers’ official home trade price, per ton, delivered nanan stations. 


Current Prices for Metals and Fuels 


from Associated British Steelmakers. 


PIG IRON. 


Home. 


(D/d Teesside Area.) 
£ s. d. 


N.E. Coast— 
Hematite Mixed Nos. ... 
nA No. 1 
Cleveland— 
No. 1 meas 
No. 3 G.M.B.. 
No. 4 Foumiey 
Basic 


MIDLANDS—- 


6 
6 


0 
0 


°° 


ecco 


Staffs— (Delivered to Black — Station.) 


North Staffs. a 
” ” Forge ee 
Northampton— 
Foundry No. 3 
eee + ss. tt 
Derbyshire— 
No. 3 Foundry 
Forge 
ScoTtLanD— 
Hematite, f.o.t. furnaces 
No. 1. Foundry, ditto . 
No. 3 Foundry, ditto ... 
Basic, d d/d 
N.W. Coast— 
Hematite Mixed Nos. .. 


‘| 


" MANUFACTURED TRON. 


5 
4 
4 


os 


6 
5 
5 
a 
6 
6 


1 
18 
12 


0 
8 
5 
2 


~ 


0 
6 


ae £5 0 0 
Bs. 


Bis. dee 
6to £417 6 


Qa2aoran 


d/d Glasgow 
» Sheffield 


ooo 





Export. 
Foundry home prices, except for Scotland, less rebate of 5/- 


or 


ra mrriceen somal 





* Joists, Sections, hin and Plates are subject to a rebate of 15s. to home users purchasing only 


t Export prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 





Home. Export. 
Lanes. aND YORKS.— £ s. d. £ s. d. 
Crown Bars se}... — 
Best Bars 215 0... — 
MipLanps— 
Crown Bars ... ERE SD a 
Marked Bars (Staffs) - 1615 0.. = 
No. 3 Quality + 3O 37: 38. — 
No. 4 Quality... ee FS x — 
ScoTrLanpD— 
Crown Bars = be Se oe 2 5 
Best... ». SBS. @ x. 2 15 
N.E. Coast— 
Crown Bars a ee Wes 12 5 
Best Bars . he 5 a ee 12 15 
Double ek ien Se ae 13 5 
NorTHERN IRELAND AND FREE StTaTeE— 
Crown Bars, f.o.q.... ¢ MAE <-S ss. —_ 
STEEL. 
*Home. tExport 
LoNDON AND THE SouTH— £ s. d. £ s. d. 
Angles 20% .. 10 0 0 
Tees... es Be ees ll 0 0 
Joists 1010 6.. 10 0 0 
Channels... ... 1015 6.. 10 56 0 
Rounds, Sin. aie up 23.20: 4... ll 0 0 
‘i under 3in. a5 23- BE... ll 0 0 
Flats, under 5in. ... R227. Sf... ll 0 O 
Plates, jin. (basis) 1015 6.. 10 2 6 
he . < ee m © Ss... ww 7.8 
sin qin. ... ae: ee 8 . 10 12 6 
— eS we ie 10 17 6 
sin. to ad ‘fou. 
a per sq. ft. (8-G.)... 11 12 6 .. 11 12 6 
Boiler Plates, jin.... 1113 0.. 1112 6 
NoatH-East Coast— £ s. d. £s.d 
Angles 10 8 O.. 10 0 0 
Tees... > Bf oe oe ll 0 0 
Joists 8: @... 10 0 0 
Channels.. ‘ 8088 Oc 10 5 0 
Rounds, Sin. mae Mes BO. ll 0 0 
ss under 3in. 11 15 ‘Of... ll 0 0 
Plates, in. (basis) G40 6.52. 10 2 6 
" SMEs. sos 35 °C... oe 2 
‘6 tin. ... i ae 10 12 6 
a BAGS ones te.) ee Oe MS 10 17 6 
Un. in. to and inel. 
6 Ib. per sq. ft. (8-G.)... 11 12 6... 11 12 6 
Boiler Plates, in.... RST Dy:2.. 1112 6 
Miptanps, AND LEEps anp DistRict— 
£s.d £ s. d. 
Angles > ee ©... 10 0 0 
Tees... pag? | ee fy tee 11 0 0 
Joists 246 PE Biss 10 0 0 
Channels.. 2 os 1D 89) D-.. 10 5 0 
Rounds, 3in. and up ad Be Oe. ll 0 0 
i under 3in. s I SS. 1l 0 0 
Flats, 5in. and under ... 11 15 Of... ll 0 0 
Plates, #in. (basis)  t3- Osx 10 2 6 
frin. ... 10 18 0.. 10 7 6 
is din. oe ae oe 10 12 6 
= fein. ... SR BD a6 10 17 6 
Un. in. to and teak 
6 Ib. per sq. ft. (8-G.)... 11 12 6 .. 11 12 
Boiler Plates, jin.... 1110 6.. 11 12 





STEEL (continued). 


*Home. tExport. 
Guascow anp District— £ s. d. Sa. @ 
NOIR Secc. vocs: pacet. scape: a 10 0 0 
arene eee eet) a Tee ll 0 0 
PR. Riots. ies CGRP OREO 10 0 0 
Channels... ... si AS :O csc 10 56 0 
Rounds, Sin. ondup vee RE BOO Ku ll 0 0 
po under 3in. ... 11 15 Of... ll 0 0 
Flats, 5in. and under ... 11 15 Of... ll 0 0 
Plates, jin. (basis) ... 10 10 6... 10 2 6 
EN MRIS ieak” Piss i any OO RE es 10 7 6 
pos Cy tag okey Rc 10 12 6 
weit at) eh eR Bs. 10 17 6 
fein. to and incl. 


pent per sq. ft. (8-G.)... 11 12 6.. 11 12 6 
Boiler Plates, jin.... ... 11 8 0.. 11 12 6 
Sourn Waites AREA— £ s. d. 2 8. 
ee eee OS Oe 10 0 0 
Rs kee taneicnk sual ate ee CL Mee eos ll 0 0 
NOE) © scacunaceads. eigen Ba ins 10 0 0 
Channels... ... t..5 SO BB O:,.- 10 5 0 
Rounds, Sin. ond Wp dog BRAS O Oe 11 0 0 
ea under 3in. ... 11 15 Of... ll 0 0 
Flats, 5in. and under ... 11 15 Of... ll 0 0 
Plates, jin. (basis) ... 1013 0... 10 2 6 
” ees | a, ae 10 7 6 
Ss MIB. asda ea a 10 12 6 
* 3 ee RE B®... 10 17 6 
Un. in. to and inel. 
6 Ib. per sq. ft. (8-G.)... 11 12 6... ... 11 12 6 
TRELAND—¥.0.Q.— BELFAST. Rest or IRELAND- 
$a. d. £ s. d. 
CT ne. a are 10 15 6 
Pret: te 1115 6 
Joists ee Me Re 10 15 6 
ihieateiie.. ee <a «as ll 0 6 
Rounds, Sin. ands OP «BE ORR 1115 6 
pa under 3in. oo ee @ 208: 9.3 6 
Plates, jin. (basis) ... 10 15 6 .. 10 18 0 
a” © “See re ee men, Lee ll 3 0 
Fa Seger: a lee ee il 8 0 
ce fein. ... .. tl: a ae 1210 0 
Un. fin. to jin. ‘ea a 6S. 11 12 6 
} Rounds and Flats tested quality ; antintel, 3s. less. 
OTHER STEEL MATERIALS 
Home. Export, f.o.b. 
Sheets... a a £s. d. 


11-G. and 12-G.,d/d 13 15 0 11-G.to14-G. 11 5 0 
13-G.,d/d... ... ..14 2 6 15-G.t016-G. 1115 0 
14-G. to 20 G.,d/d ...14 10 0 17-G.to 18-G. 12 0 0 
21-G. to 24-G., d/d ...14 15 0 19-G.to 20-G. 12 5 0 
25.G. and 26-G.,d/d 15 10 0 21-G.to 22-G. 1217 6 
South Africa, Rhodesia, Nyasaland, £14; Canada, £14 12s. 6d., 
f.o.b. basis. Irish Free State, £14 15s., f.0.q., 4-ton lots. 
The above home trade sheet prices are for 4-ton lots and over; 
2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton 
lots to 10-cwt., £2 per ton extra. 





NON-FERROUS METALS. 


(Official Prices, April 12th.) 
CorrER— 
RE et ic £42 2 6to £42 3 9 
Three Months... ... ... ... £42 8 9%to £42 10 0 
Electrolytic ... ... . £48 0 Oto £48 10 0 
Best Selected Ingots, d/d Bir- 
eles ie RI, £18 5 0 
Sheets, Hot Rolled neil, £80 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) ... 123d. 123d. 
»  Brazed (basis) ... ... 123d. 123d. 
Brass— 
Ingots, 70/30, d/d Birmingham £38 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 11jd. 11}d. 
»  Brazed Ao aati 133d. 133d. 
Tin— 
EIR css Tash. t0ra}..cem aden, 210 ae ae Oe. oe 
Three Months... ...... ... £213 5 Oto £213 10 0 
SPeLTER— 
COM is” elise: 00d: eee he SER BR Ota BIE: | 0 
Three Months... ... ...... £1310 Oto £13 11 3 
Leap— 
Get eth. es ea eee ae oi +6 
Three Months ... a. ws oo © Bee gee 6S 
Aluminium Ingots (British) . “a £94 (net) 
FUELS. 
SCOTLAND 
LANARKSHIRE— 

(f.0.b. Grangemouth)— Export. 
Navigation Unscreened ... ... ... ... 18/— to 18/6 
Hamilton Ell madi Goa ese} dates a 18/-- 
WIN ee Oa eee 55s “lees eae da lace Ree eee 

AYRSHIRE— 
(f.0.b. Ports)}—Steam ... ...  ... 0 --. wes 15/6 
FIvEsHIRE— 

(f.0.b. Methil or Burntisland }— 

Prime Steam... ... ... vee see eee =: 16/6 to 17/- 
Unscreened Navigation Ps grees | ach 18/6 
LorHIans— 

(f.0.b. Leith)}—Hartley Prime... ...... .... 16/6 to 17/- 
Donaany BGA ae (0062 poe saps) Seer Ges 15/9 
ENGLAND 

Sourn YorxsHme, DoncasTER— 
Steam Hards... 0 6.00 0. 625 as se 18 f $0 20 
Washed Smalls... ... ... ... ... «.. 16/-to 17/- 


NORTHUMBERLAND, NEwossTLE— 


Se Cot ay ba oe REE, Sines: vinivced sre neenisee, Ai 
ae Ss. 4. sf Es, edhe Sees inne eigeke tink: hin 17/6 
RDN og asa” nk ese: enw icoees eee eee wee sa «MONI 0 %iidee sceN ety 18.0 15/6 
ROR PRT coe. -rtr pee cote nen Ge he Uneoreened o.oo ese oe Tf to 18 
Under 2 tons Ses eres ee, 
Export: India, £15 15s. c.if; Irish Free State, £17 6s, | DURHAM— 
f.0.q.; General, £15 15s., f.0.b., 24-G. basis. NNN or ios? sds bag Pedeae Saget ons HONG 18/9 
TIN-PLATES— Foundry Coke ode teden Peet svete cece 
20 by 14 basis, f.o.b., Bristol Channel Ports, 20s. 3d. 
Tin-plate Bars, d/d Welsh Works, £7 5s. CaRpirs— SOUTH WALES 
BriiETs—100-ton lots and over, 35 to 100 tons, 5s. extra; less| Steam Coals: 
than 35 tons, 10s. extra. $s d Best Admiralty Pe: ee oT sg AR ie 23/6 
Soft (up to 0-25% C.), untested eS ae! |e Best Seconds Soa i ivi iis.) 350 13 sae 
ai - AE EE TES saints ted 712 6 Best Dry Large... 15 se nee cee ee 23/— to 23/6 
Basic (0°33% to 0-41%C.) ... «.. «. « 717 6 SUE Sor “Hey Pecubre meee) esi 33/- 
» Medium (0-42 to 0-60%C.) ... ... .. 810 0 Bunker Smalls... .... «1. «+» sss «ss =16/—to 17/6 
» Hard (0-61%to 0-85% C.) sdb nutes a Saal Cargo Smalls... ... ... 0... -+ see nee =16/— to 15/6 
a »» (0°88% to 099% C.) ... ... ... 910 0 Dry Nuts OMT A ee ee 
eo ee ae eee relegated ile ili Allaah ots se te 
ill men. a ented, 85 2 cot Oe os gece rsa ae gee ater haber ra 
L Rebate hs 2k... ee oa ag tie eaten cane Ta va To se 
- - —— —___________ | Swansma— 
Anthracite Coals : 
FERRO ALLOYS. Best Large J ati Bae ROP eee 
Tungsten Metal Powder... ... 4/9} per lb. (nominal) Methine-<iide Cobbles.. oot) cee | vee, eos nee ane 
Ferro-Tungsten, ... ... -.. --. «. 4/8 per Ib. (nominal) Nuts ; Sr nsks coat one |) en, Cn 
Per Ton. Per Unit. OSPR ae se 
Ferro-Chrome, 4 p.c. to 6 p.c. carbon... £23 10 0 7/6 Peas Sa sed’h ao. dpdaseel , ehent ¢ eee, | Se eens 
# 6p.ec.toSpec. ... ... £23 5 0 7/6 Rubbly Culm... se 5 ah vie. avculd -ccmict ae] 
is 8p.c.tol0p.c.... ... £23 5 0 7/6 Steam Coals: 
” Mex. 2 pe.cesbon ... £96 0 0 Ll} Large Ordinary ... ... ... ... . -. 22/6 60 24/6 
iY » lp.c.carbon ... £38 5 0 II1/- 
Pee » 0-5 p.c. carbon £41 0 0 = 12/- = 55 
» carbon-free --- 10d. per Ib. 
Metallic Chromium - «+ 2/5 per Ib. FUEL OIL. 
Ferro Manganese (loose), Tope. .. £1615 O home ‘ F 
» Silicon, 45 p.c. to 50 p.c. ... £1210 Oscale 5/-p.u Iaiend eonemmption aeaROSle Se 
ss » T5pe. ... .. .. .. £17 0 Oscale 6/-p.u Exclusive of Government tax of Id. per gallon: and 9d. per 
oo, Wenedinm. 5... ..: 4... 5... +... sal~ per iB, gallon on oil for road vehicles. 
» Molybdenum _... --» «+ 4/10 per Ib. 5/- forward a Ciceain Tilsbataniets: Per Gallon. 
Titanium (qeshendeee) woo eee OG por Ib. ; 
Nickel (perton) ... ... ... «++ £185 to £190 per ton Furnace Oil (0-950 gravity) =... ... +. 34d. 
Gabalen css 6s aw ay. ee BAgente Dienel OR. cai. erass panics: Gee 44d. 
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French Engineering Notes 
(From our own Correspondent in Paris) 


Autonomous Ports 


Unt11 fifteen years ago all the French ports were 
administered by the State and the Maritime Chambers of 
Commerce, which were, in effect, self-governing adminis- 
trations under the control of, and responsible to, the 
State, and the revenue derived from them was absorbed 
by the national exchequer. Money for works and other 
purposes was obtained by State credits. As is the case 
with State-controlled administrations, they worked with 
a certain rigidity. After the war it was felt that more 
flexibility was needed to deal with the changing situation 
of ports, and in 1924 self-government was conferred on 
the ports of Havre and Bordeaux and subsequently on the 
inland port of Strasbourg. They created their own 
organisations, which covered commercial and industrial 
interests depending upon the development and success of 
their respective ports. The new port authorities had full 
scope for initiative in improving and extending harbours 
in a manner to meet the changing needs of maritime 
traffic, their only obligation to the State appearing to be 
one of financial supervision. The work they have done in 
providing facilities for keeping pace with new traffic con- 
ditions and the increasing tonnage of ships is everywhere 
regarded as a meritorious achievement. No one could have 
anticipated any change in the self-governing system at the 
time when, as a means of pursuing the new policy of 
economic reform, a committee of administrative reorganisa- 
tion was appointed in November of last year. The com- 
mittee finally recommended the suppression of fifteen self- 
governing administrations, including Havre and Bor- 
deaux, and a decree was published three weeks ago giving 
effect to this recommendation. The situation of Stras- 
bourg is maintained. It is affirmed that the port authori- 
ties were in no way consulted, and that the decree, and the 
reasons adduced for its justification, came to them as a 
complete surprise. The Association des Grands Ports 
Frangais protests strongly against the decree and urges 
the Government to rescind it for several reasons, one of 
which is an alleged illegality. The Maritime Chambers of 
Commerce have taken the same line and fear that, being 
themselves self-governing administrations, they may also 
be eliminated from an active participation in port affairs, 
thereby leaving the State in complete control. The signifi- 
cance of the decree lies in the check it gives to the industrial 
management of ports for reasons that are mainly financial. 


Cost of Coal Production 


The annual report on the coal mining industry 
presented by Monsieur de Peyerimhoff to the Central 
Committee of Collieries explains in full detail the effect 
on the economy of coal mining of the revolutionary changes 
‘that have taken place since the labour reforms were 
initiated in 1936. During the past year there was an 
increase in coal production with some additional working 
hours and a larger number of men employed, although 
there was no improvement in individual output. The cost 
of coal production has practically neutralised price 
advances authorised by the State price control com- 
mittee, and the increased wages, social and other charges 
have seriously complicated the situation of coalowners. 
The decline of individual output followed upon the change 
over from the old system of individual wages to the collec- 
tive system that fixes uniform wages for particular classes 
of worker's. An attempt is now being made to take advan- 
tage of the possibility offered by the decree concerning 
hours of work issued in November last of fixing wages for 
small gangs of workers based upon preliminary timing of 
particular operations as part of a scientific organisation of 
work. For the present it is shown that the decline of 
individual output in collieries during the past three years 
represents an increase of more than nine points in the total 
daily wages paid. Taking all factors into consideration, 
such as higher wages, social charges, and taxation, the 
cost of coal production in that period has doubled. From 
whatever angle the situation is viewed, the future of the 
coal mining industry depends, says the report, upon the 
cost of production being held in check by an increase of 
individual output. Mines are in a constant process of 
exhaustion, and their profitable working can only be main- 
tained by expenditure on equipment that necessitates 
funds which, if depleted, will mean ruin to the industry. 
So long as the present state of things exists the danger of 
a financial collapse is real. During the past three years 
shareholders have lost more than one-half of the gold 
value of their dividends. The wages paid to raise a ton of 
coal have advanced from 41-75f. in 1935 to 80-70f., 
excluding paid holidays, family allowances, and other 
social advantages accorded to the miners. To the rise 
in wages must be added the heavy burden of State taxa- 
tion. The report concludes with an expression of the belief 
that, as the Government is fully alive to the seriousness 
of the situation, ‘the future may be viewed with more 
hopefulness. 


Instructional Centres 


In opening a new instructional centre in Paris for 
the unemployed, the Minister of Labour disposed of the 
plea that short shifts are a remedy for unemployment by 
declaring that more than 25 per cent. of men out of work 
in the Paris area are more than sixty years old and that 
more than 45 per cent. of the remainder have passed the 
age of fifty years. These figures have been ascertained 
by the committee formed to organise the re-education of 
unemployed workers. Of the men claiming to be metal 
workers, only 20 per cent. were found to have suitable 
qualifications, and it was obvious that the metallurgical 
and engineering trades could not depend upon the unem- 
ployed for the necessary supply of skilled workers. The 
only solution was to train men who had lost their jobs in 
other overcrowded trades. Until recently, instructional 
centres had made little headway through lack of funds, but 
since the decree of November last the number of such 
centres has been increased to twenty, and instead of 
turning out yearly something like a thousand young men 
suitable for jobs in the metal trades they will soon be re- 
educating 4000 a year. The Government hopes to subsidise 





British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are pri in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the 
Sales Branch, 25, Southampton-buildings, Ch 
1s. each. 


Patent Office, 
'y-lane, W.C.2, 





The date first given is the date of application ; the second date, 
at the end of the abridgment, is date of the acceptance of the 
complete Specification. 
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MACHINERY 


501,047. June 17th, 1937.—GoverNnor MECHANISMS FOR STEAM 
Tursines, W. H. Allen, Sons and Co., Ltd., Queen’s Engi- 
neering Works, Bedford ; and Alexander Caldwell Hutchin- 
son, of the company’s address. 

The invention consists in a turbine governor mechanism in 
which the common pilot valve is for co-operation with 
a plurality of regulating ports to control them individually and 
successively so that during the operative movement of each 
relay its displacement is substantially proportional to the dis- 
placement of the control valve. A centrifugal speed governor 
operates a pilot valve A in a cylinder having two sets of ports 
BC. High-pressure oil is admitted by the pipe D to the annular 
space in the cylinder between the two beats E F of the pilot 
valve which co-operates with the sets of ports, and escapes to 
some extent to drain by way of these ports which overlap the 
valve beats. Considering first the port B, which is coupled to 























the main throttle valve relay cylinder G, it will be clear that as 
the pilot valve A moves upwards consequent upon a fall in the 
running speed of the governor the opening of the port to high- 
pressure oil is increased while the opening to drain is decreased, 
and in consequence the oil pressure acting on the throttle valve 
relay piston H increases and the throttle valve is opened to 
supply more steam to the turbine. Conversely, if the pilot valve 
moves downwards due to the turbine speed having risen, the oil 
pressure is reduced and the throttle valve shut. The ports C are 
provided for the control of the auxiliary nozzle control valves 
and there will be as many ports in the cylinder as there are 
auxiliary valve relays to be controlled. The ports are arranged 
helically in the sleeve so that they come into action consecutively, 
but the first will not come into operation until the throttle valve 
has already been opened nearly to its full extent. These auto- 
matic nozzle control valves work so that they open with a falling 
instead of a rising oil pressure.—February 17th, 1939. 


TRANSFORMERS AND CONVERTERS 


501,174. January 22nd, 1938.—IeniTIon oF Exvectric Dis- 
CHARGE Apparatus, Aktiengesellschaft Brown, Boveri 
et Cie, of Baden, Switzerland. 

This present invention relates to an arrangement for the 

electrostatic ignition of an electric discharge apparatus having 

a fluid cathode, by producing a strong electric field between 

an edge of the surface of the cathode fluid and an ignition 

electrode separated therefrom. The igniter A is in the form of 

a quartz tube, closed at the ee and is taken in a vacuum- 

tight manner through the cathode plate and extends out of the 

cathode mercury. The inner surface of the insulator is covered 
with a conductive coating B. The voltage for effecting the 
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ignition of the are is applied to this coating by the cable C. 
Over the outside of this insulating tube A a rubbing member 
D is pushed. It consists of a short piece of tubing—for instance, 
of quartz—which floats on the cathode mercury. This rubbing 
member is provided at the lower end which dips into the mercury 
with slots, which leave a portion of the surface of the insulating 
tube A accessible to the mercury, for enabling the arc or cathode 
my to become ignited. The ignited arc exerts a pressure on 
the flanks of the slots in the member D and causes the latter to 
move with respect to the insulating tube A. The motion of 
the member D is assisted by the cathode mercury being kept 
continuously in motion under the influence of the arce.— 
February 22nd, 1939. 


501,182. March 29th, 1938.—RrGuLaBLE REacTANCE TRANS- 
FORMERS, Societe Anonyme des Ateliers de Secheron, of 
Avenue Blanc, Secheron, Geneva, Switzerland. 

The transformer described in this ification comprises 
a magnetic circuit A having primary whotings B and secondary 
windings C. In addition to the magnetic circuit A, the trans- 
former comprises an auxiliary magnetic circuit composed of 
two parts D and E surrounding the secondary windings only 





centres being run by employers’ and workers’organisations. 





and which is intended to give passage to the leakage flux. 


These air gaps, each situated inside one of the secondary wind- 
ings C, are shunted by magnetic shunts G. It is clear that in 
symmetrical position the reluctance of the magnetic leakage 


circuit will be at its minimum value, while, in the position shown 
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in the right-hand drawing, the reluctance will be increased. 
The transformer is apparently intended mainly for electric 
welding.—February 22nd, 1939. 


501,209. August 26th, 1937.—ELEecTRIcAL VOLTAGE-REGULAT- 
ING ARRANGEMENTS, Robert Ironside Bagnall, of Bem- 
bridge, Bourne Way, Hayes, Kent, and Foster Engineering 
Company, Ltd., of Apex Works, South Wimbledon, 
London, 8.W.19. 

In the circuit illustrated closer regulation of the output 
voltage of a voltage-regulating arrangement of the kind having 
a circuit comprising a saturated choke in series with a con- 
denser, is effected by subdividing the condenser of the choke 
condenser combination into two sections so that the complete 
combination consists of two condensers A and B respectively and 
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a saturated choke C all connected in series. The input terminals 
D are connected to the extremes of the circuit, while the output 
terminals E are connected so that the condenser B, described 
as the output condenser, and the choke C only are included in 
the output circuit. The choke coil may have a tapping F or 
an additional series winding G arranged as an auto-transformer 
to give the desired output voltage. With this arrangement 
on no-load the voltage across the output condenser B and 
choke C are subtantially in phase opposition, and the voltage 
generated across the output condenser B provides a compensat- 
ing voltage necessary to give optimum performance during load 
conditions.—February 23rd, 1939. 


TRANSMISSION OF POWER 


501,758. September 4th, 1937—Power TRANSMISSION AND 
Controt, The General Tire and Rubber Company, 1708, 
East Market Street, Akron, Ohio, United States of America ; 
Arthur Harold Stevens, of Stevens, Langner, Parry and 
Rollinson, of 5-9, Quality Court, Chancery Lane, London, 
W.C.2. 

In the power transmission device of this invention the axes 

of the shafts are offset with respect to each other. Such offset 

shafts may be subject to misalignments, the effect of which is 
overcome in the present invention. A driven shaft A is being 
driven through a drum B of an engine. The shaft has a hub 
carrying a disc C provided with a peripheral rim portion which 

carries an inflatable annulus D which is constructed like a 

pneumatic tyre. The driving and driven members are offset 

laterally as shown. The yieldable tread annulus D provides an 
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effective frictional engagement with the driving member 
throughout a substantial arc of contact. The annulus is provided 
with a valve stem E which is connected by a tube to an axial 
passage in the shaft. Air flows into or out of the axial passage 
through a fitting F in the bearing which communicates with a 
sealed annular chamber around the shaft. A tube is attached 
to F through which air is conveyed to or away from the shaft, 
the tube leading to a control valve G. In order quickly to stop 
the driven shaft upon disengagement of the driving connection 
a brake dise H surrounding the shaft is mounted for axial move- 
ment into and out of engagement with the disc C. The brake 
dise is slidable on the shaft A and is attached to the forward 
end of concentric annular diaphragms. The diaphragms and 
discs form an annular expansible air chamber around the shaft 
and air is supplied to this chamber through a tube I from the 





The parts D and E of this auxiliary circuit have air gaps F. 





control valve. Control valve G serves to admit pressure to the 
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axial passage of the shaft and to the interior of the inflatable 
annulus and, at the same time, to exhaust air from within the 
diaphragm so as to release the brake and expand the annulus 
into driving engagement with the member. The valve has a 
rotary plug with recesses on opposite sides, which are adapted 
to establish communication between the pressure and suction 
lines with the tubes.— March 6th, 1939. 


TRAMWAYS AND RAILWAYS 


501,808. September 2nd, 1937.—Tue MANUFACTURE oF Rails: 
Carnegie-IUinois Steel Corporation, 434, Fifth Avenue, 
Pittsburgh, Pennsylvania, United States of America ; 
Margaret Gulland Dixon, of Mewburn, Ellis and Co., of 
70 and 72, Chancery Lane, London, W.C.2. 

This invention relates to the manufacture of rails and more 
particularly to an improved method of cooling rails from a 
temperature above the critical temperature range to a tempera- 
ture below the critical range and to room temperatures. Amongst 
its objects is to provide a method of cooling rails which will 
effect the substantial elimination from the rail interior of dele- 
terious fissures and so-called shatter cracks. Another is to 
provide a method of cooling which will further provide for the 
hardening of the ends of the rail heads. Rails are cooled down 
from a temperature above the upper critical temperature to 
atmospheric temperature by a method which comprises cooling 
the rail to a temperature approximating but above the upper 
critical range, quenching the head of the rail at and adjacent to 
its ends to a temperature below the critical range, cooling the 
remainder of the rail at the normal hot bed cooling rate until 
the head of the rail intermediate the quenched ends thereof 
approximates a temperature of 350 deg. Cent. and cooling the 
whole rail between the temperatures of about 350 deg. Cent. 
to about 100 deg. Cent. at a rate slower than the normal hot bed 
cooling rate. At the conclusion of this retarded cooling the 
rail may be cooled at any desired rate down to atmospheric 
temperatures. The cooling process may immediately follow 
the hot rolling of the rails, provided that the finished rolling 
temperature is above the critical range. The critical range of 
the steel forming the rail will vary according to the composition 
of the steel and other factors.—March 2nd, 1939. 


MISCELLANEOUS 


501,061. August 21st, 1937—FtLoat-actuaTeD VaLvEs, Albert 
Leslie Robinson, ‘“‘ Kamakura,’ Coulson Rise, Coulsdon, 
Surrey ; and Watts, Fincham (1932), Ltd., of 29, Great St. 
Helens, London, E.C.3. 

The object of the invention is to provide a measuring vessel 
which will ensure accurate operation during use and which will 
prevent any interruption occurring in the flow of liquid due to 
the formation of foam or fluctuations in the pressure of the air 
being discharged from a vessel during filling. The float valve 
shown is adapted to be attached at the upper end of a measuring 
vessel and comprises an upper truncated plate A and a lower 
annular plate B which, with an intermediate cylinder, forms a 
chamber. A float C in the chamber is secured to the upper end of 
a valve stem, to which is attached a ball valve D. This valve 
seats upon the lower end of the central bore of the plate B. A 
deflector E within the float chamber forms a guide for the valve 
stem. A valve chamber F has an auxiliary valve G which 
normally rests upon a cage formed with a plurality of openings. 
A seating for the ball is provided by a dise H, against which it is 
raised by the upward flow of the entering liquid. A number of 
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openings may be provided at I to permit of the more ready 
escape of air during the initial stages of the filling operation ; they 
will also tend to prevent the auxiliary valve being lifted from 
the cage on which it normally rests as the air will exert a down- 
ward pressure upon the ball. At the upper end of the valve 
chamber F one or more calibrated orifices are provided at J, 
through which air passes when the ball valve G is occupying its 
elevated position. As liquid enters the measuring vessel to 
which the valve is fixed the air contained therein is forced past 
the auxiliary valve and then through the central opening of the 
lower plate towards the deflector, the latter preventing the rush 
of air impinging on the float above. The air spreads outwardly 
against the walls of the float chamber and eventually escapes 
through the upper truncated plate. The liquid or foam will 
enter the valve chamber to the level of the auxiliary valve, 
whereupon the valve will be raised from the cage and engage 
its seating, thus restricting the continued flow of air to the 
orifice in the valve chamber. The liquid continues to rise and 
eventually passes through the orifice or orifices into the float 
chamber until the float is raised and its valve rests upon its 
seat, the closing of the valve preventing any further entry of 
liquid.—February 21st, 1939. 


501,258. August 26th, 1938.—SystTem ror INDICATING LEAK- 
AGES BETWEEN WINDINGS oR TO EartH, Maschinenfabrik 
Oerlikon, of Oerlikon, near Ziirich, Switzerland. 

According to the leakage indicating system described in this 
specification, the terminals of the rotary generator A are con- 
nected in parallel with a three-phase choke coil B with its 
neutral point connected with the generator neutral point 
through an auxiliary transformer with three coils C, D, E. 
At the generator neutral point there is also a current transformer 
F in circuit with a relay G. The coils D and E are so connected 
together in series that currents flowing in the same direction 
through the coils have no magnetising effect on the magnetic 
circuit ; that is to say, the coils D and E are then in a short- 
circuit condition. The middle point of the coils D and E is 
directly earthed. Coil C is connected through a relay H to a 
voltage of any desired magnitude and phase. In the case of a 
winding leakage in any part of the generator coil an alteration 
in potential of the generator neutral point is produced, causing 


a compensating current to pass through the coils D and E. Thus 
in both coils there flows the same current (ig+i9=0), which has 
no effect on the magnetic circuit of the auxiliary transformer. 
The current im in this ease remains unchanged, and is equal to 
the magnetising current of the auxiliary transformer. 


nm the 





other hand, if an earth leakage occurs, for example, at any point 
of the stator coil, then a current ig flows through the earth leak J 
over the earthed connection and the coil D which operates the 
relay F. According to the resistances of the circuit elements a 
much smaller current ¢ in general flows through the coil E. As 
a result of both of these facts the earth leakage current acts on 
the magnetising circuit of the auxiliary transformer and pro- 
duces an increase in the current im, which also operates the 


N°501,258 





























relay H. Since the coil D in this case is no longer in the short- 
circuited condition the earth leakage current tg, owing to the 
larger opposed resistance, is kept within permissible limits. In 
the case of winding leakage only the relay G is operated, whereas 
in the case of earth, leakage both relays G and H are affected. 
It is thus possible in this manner to distinguish the nature of the 
fault in question. Since also in this arrangement a voltage Eo 
is applied at the generator neutral point, it also indicates 
earth leakages which occur at the zero point itself—February 
23rd, 1939. 
501,454. August 31st, 1937.—IMPROVEMENTS IN SLUICE VALVES 
For Dams, English Electric Company, Ltd., Queen’s House, 
28, Kingsway, London, W.C.2; and Paul Werner Seewer, 
Bilton Place, Rugby. 

Where use is made for power purposes of water passing through 
some of the sluices of a dam designed primarily for conserving 
water and controlling its flow for irrigation p , it is neces- 
sary to provide each of the chosen sluices with closed conduits for 
conveying water to the power-house and with regulating valves 
at the entrance to the conduits. The object of the present 
invention is the provision of a casing within the culvert which 
serves both as a valve body and as a means of sealing up the 
well to the bottom of the dam and isolating it from the pressure 
side of the dam. The accompanying drawings show by way of 
example the application of the invention to a dam already 
existing for the conservation of water and control of its flow for 
irrigation purposes. A channel shaped iron casting A extending 
up each side of the culvert B served before modification as the 
guide for a sluice gate C running on rollers D. The operating 
gear E for the gate extended up through a well passing vertically 
through the dam. The gate C, when closed, served more or 
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iess to seal off the well from the culvert and to seal off a space F 
at each side between the gate and the casting, which space forms 
a continuation of the well extending down to the bottom of the 
dam. In applying the invention the casing G is inserted in 
the culvert so that it bears against and is sealed to the channel 
casting and top and bottom linings of the culvert around the 
whole of its front edge; the joint is made by the insertion of 
gutta percha rings as packing. A backward extension H from 
each side of the casing G also bears tightly against each channel 
casting. The casing thus seals off not only the part of the culvert 
behind the casing and the well I above from the pressure side 
of the dam, but also seals up securely and permanently a space 
F at each side of the casing eben it and the existing channel 
castings, these spaces forming a continuation of the dry well 
right down to the bottom of the dam. Tubular conduits J 
are secured to and extend from the back of the casing. The 
sluice gate serves as the valve to close or to regulate the opening 
to the entrance of each of the conduits J. The top of the casing 
is open to permit the gate and its operating gear to pass through 
into the well, a cover K being detachably secured and sealed to 
the top of the casing to form the chamber which receives the 
gate when the valve is fully open.—February 28th, 1939. 


501,755. September 3rd, 1937.—ManvuracTuRE or Basic 
REFRACTORIES, Refractory Brick Company of England, 
Ltd., Steetley, Worksop, Nottinghamshire; and Mark 
Douglas, of the company’s address. y 

This invention is for improvements in or relating to the manu- 
facture of basic refractories and has particular reference to the 
manufacture of basic bricks and especially dolomite-chromite 
bricks. It comprises a process for the manufacture of a dolomite 
chromite or a magnesite-chromite refractory from a graded and 
moulded mixture of constituents free from added substances 
rich in alumina, which process comprises adding substantially 
all the chromite content of the refractory to the mixture in the 

form of a fraction of intermediate size. It also comprises a 

process for the manufacture of a dolomite-chromite or mag- 

nesite-chromite refractory in which the constituents of the 
mixture include a proportion of a previously fired, sintered or 
clinkered mass wherein the mass is employed only in the form of 
coarse and fine fractions and wherein the chromite content of 
the mixture is employed in the form of a fraction of intermediate 
size. The following description is an example of one method of 
carrying the invention into effect in the formation of a dolomite- 





chromite brick. Dolomite is finely ground and mixed with any 
of its known stabilising mediums, such as magnesium silicates, 
silica. It is then sintered in a rotary kiln at a temperature of 
1600 deg. Cent. to ensure stabilising of the lime in the resulting 
sintered product. The sintered product is ground and graded 
into coarse and fine fractions, the coarse fraction passing through 
a 5 B.S.8. sieve, but being retained on an 18 B.S.8. sieve and the 
fine fraction passing through a 72 B.S.S. sieve. Fifty parts by 
weight of the coarse fraction are mixed with 30 parts by weight 


of the fine fraction and there is added 20 parts by weight of 


chromite in the form of a fraction intermediate in size between 
the coarse and the fine fractions of clinker. The whole is mixed 
thoroughly and is moulded and fired in the normal way.— 
March 3rd, 1939. 








Forthcoming Engagements 


Secretaries of Institutions, , &c., desirous of having 
notices of meetings inserted in this col , are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


Air Raid Protection Institute 
Tuesday, April 18th.—Royal Society of Arts, John Street, 
Adelphi, W.C.2. “* Fire Protection in A.R.P.,” Lt.-Col. G. 
Symonds. 8 p.m. 
Chemical Engineering Group 
Thursday and Friday, April 20th and 2\st.—Royal School of 
Mines, South Kensington, 8.W.7. Conference on Safety in 
Chemical Works. 2.30 p.m. each day. 
Fuel Luncheon Club 
Thursday, April 20th.—Connaught Rooms, Great Queen Street, 
W.C.2. ‘The Placing of Industries in the Special Areas,” 
Lord Portal. 12.40 p.m. 
Institute of Marine Engineers 
Tuesday, April 18th.—85-88, The Minories, E.C.3. ‘‘ Thermo- 
dynamics of a New Type of Marine Machinery : Combustion 
Engines with Pneumatic Power Transmission,” H. G, 
Hammar and E. Johannson. 6 p.m. 


Institute of Transport 

Tuesday, April 18th.—Inst. of Electrical Engineers, Savoy 
Place, Victoria Enbankment, W.C.2. “ Indian Railways : 
An Outline of their History and Development,” L. H. 
Kirkness. 6 p.m. 

Institution of Automobile Engineers 

Tuesday, April 18th.—Luton CenTRE: George Hotel, Luton. 
“‘Noise Measurement and Analysis in Relation to Motor 
Vehicles,” G. W. C. Kaye and R. 8. Dadson. 7.30 p.m, 

Institution of Chemical Engineers 

Tuesday, April 18th.—Geological Society’s Rooms, Burlington 
House, Piccadilly, W.1. ‘‘ Administrative Training for the 
Chemical Engineer,” E. 8. Byng. 6 p.m. 

Institution of Civil Engineers 

Wednesday, April 19th.—-LonpoN StTupENTs’ Assoc.: 
George Street, Westminster, S.W.1. Annual 
meeting. 6.30 p.m. 

Thursday, April 20th—BrrmincHamM Assoc.: James Watt 
Memorial Inst., Great Charles Street, Birmingham. ‘ The 
Storstrom Bridge, Denmark,” G. A. Maunsell and J. F. 
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Great 
general 


Pain. 6 p.m. 
Institution of Electrical Engineers 
To-day, April 14th—MetTer anp INsTRUMENT SECTION : 


Savoy Place, Victoria Embankment, W.C.2. “A Critical 
Survey of American Metering Practice,” G. F. Shotter. 
7 p.m. 
Institution of Locomotive Engineers 
Wednesday, April 19th.—Inst. of Mechanical Engineers, Storey’s 
tate, Westminster, 8.W.1. Symposium, ‘“ Review of 
Electric Traction in England.” 6 p.m. 


Institution of Mechanical Engineers 


To-day, April 14th.—Storey’s Gate, Westminster, §.W.1. 
Informal meeting. ‘‘ Transport by Railway and Road,” 
B. W. Pendred. 6.30 p.m. 


Thursday, April 20th.—SovuTHERN Brancu : University College, 
Southampton. “Big Steel Forgings,” W. H. Hatfield. 
7.15 p.m. 

Friday, April 2\st.—Storey’s Gate, Westminster, S.W.1. “ The 
Problem of Economic Foundry Production,” E. Ronceray. 
6 p.m. 

Institution of Mining and Metallurgy 

Thursday, April 20th.—Geological Society’s Rooms, Burlington 
House, Piccadilly, W.1. ‘‘ Applied Geology at Halkyn 
District United Mines,” G. A. Schnellmann ; “ Effect of 
Aluminium on Solution of Mine Dust,” 8. R. Rabson ; 
“The Prevention of Silicosis by Metallic Aluminium,” J. J. 
Denny, W. D. Robson, and D. A. Irwin. 5.30 p.m. 

Institution of Structural Engineers 

To-day, April 14th.—Miptanp Counties Brancu : James Watt 
Memorial Inst., Great Charles Street, Birmingham. ‘“ Rein- 
forced Brickwork,’ F. G. Thomas. 7 p.m. WESTERN 
Counties Brancu : Merchant Venturers’ Technical College, 
Unity Street, Bristol. ‘‘ The New Bascule Bridge,” J. B. 
Bennett. 7.15 p.m. 

Junior Institution of Engineers 

To-day, April 14th.—39, Victoria Street, Westminster, 8.W.1. 
“* Multi-tool Lathes,” 8. F. Dunn. 7.30 p.m. 

Friday, April 21st.—39, Victoria Street, Westminster, 8.W.1. 
“Centrifugal Pump Characteristics : Their Derivation and 
Meaning,” B. J. Lymer. 7.30 p.m. 


Manchester Geological and Mining Society 
Tuesday, April 18th.—Queen’s Chambers, 5, John Dalton 
Street, Manchester. ‘‘ The Effect of the Shape of Bends on 
the Pressure Loss in Airways,” R. Poole and T. 8. Millan. 
3.30 p.m. 
Newcomen Society 
Wednesday, April 19th.—Science Museum, South Kensington, 
’  §.W.7. ‘Notes on the Introduction of Screw Propulsion 
1838-1858,” E. C. Smith; and “Col. John Stevens 
‘ Porcupine ’ Boiler, 1804,” C. W. Mitman. 5.30 p.m. 
North-East Coast Institution of Engineers and Shipbuilders 
Friday, April 21st.—Mining Institute, Newcastle-upon-Tyne. 
Phe Teal Design of an All-welded Ship,” J. P. Wadling. 
6 p.m. 


Royal Aeronautical Society 
Thursday, April 20th.—Inst. of Mechanical Engineers, Storey’s 
Gate, Westminster, 8.W.1. ‘“‘ Possible Steel Developments 
for Aircraft,” T. Swinden. 6.30 p.m. 
Society of Glass Technology 
Tuesday and Wednesday, April 18th and 19th.—Annual general 
meeting in Sheffield. 
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A Seven-Day Journal 


The Special Areas in Scotland 


ACCORDING to an announcement made on Saturday, 
April 15th, by Lord George Nigel Hamilton, the Com- 
missioner for the Special Areas in Scotland, approxi- 
mately £47,000 was allotted in March for the further 
social and economic development of the areas. Of 
this sum, about £3900 relates to a water supply 
scheme at Glespin and Douglas, which is estimated 
to cost £5500, while £12,000 has been allotted towards 
the completion of another water supply scheme at 
Maukinhill, which, it is expected, will cost £30,000. 
The sum of £18,400 has been granted for the construc- 
tion of holiday camps for the summer of 1939, and 
about £5000 will be spent in connection with the 
development of Lanarkshire Industrial Estates, while 
£7700 relates to the increased cost of public schemes 
which are already receiving grant aids. Since May 
6th, 1937, when the Special Areas (Amendment) Act 
came into force, the Commissioner has made offers 
to forty industrial undertakings to set up factories 
in the Scottish Special Areas. Thirty-eight of these 
offers have either been accepted or are still open. It 
is anticipated that when all the factories are in pro- 
duction they will provide employment for approxi- 
mately 2650 persons, and the capital of the under- 
takings amounts to over £1,440,400. Further appli- 
cations are now being dealt with. On the Hillington 
Industrial Estate, three firms have leased three 
standard factories, while another firm has leased a 
nest factory. On this estate the total number of 
leases now signed is eighty-six, and, in addition, ten 
standard and two nest factories are bespoken. In 
seventy cases the firms are now in occupation and 
1458 persons are employed. Firms which have signed 
leases, but are not yet in occupation, are expected to 
provide work for about a further 880 persons. On the 
three Lanarkshire estates, the first factories are 
expected to be ready for occupation in about a month’s 
time. At present about 650 persons are employed on 
the lay-out of the four estates. The Commissioner’s 
total commitments, adjusted to date, amount to 
approximately £5,180,000, involving a total expendi- 
ture of about £9,258,300. This last figure does not 
include the capital brought into the areas by the new 
firms being established on the industrial estates and 
elsewhere in the areas. 


Engineer-in-Chief of the Post Office 


On Wednesday, April 19th, it was officially 
announced by the Postmaster-General that Colonel 
Arthur 8S. Angwin, M.I.E.E., Assoc. M. Inst. C.E., 
the Deputy Engineer-in-Chief of the Post Office, 
will be ‘promoted to Engineer-in-Chief on the retire- 
ment of Sir George Lee on May 3lst. The post of 
Deputy Engineer-in-Chief will be filled by Mr. 
P. J. Ridd, M.1.E.E., and Mr. G. F. O’Dell has been 
promoted to the position of Assistant Engineer-in- 
Chief. Colonel Angwin was educated at the East 
London College and is a Whitworth Exhibitioner. 
He was a pupil with Yarrow and Co. During the 
war he served with the Royal Engineers in Gallipoli, 
Palestine, and France, and is now a Colonel in the 
Royal Corps of Signals. In the course of his long 
service with the Post Office, he has had a large share 
in the design of the Post Office radio stations at 
Leafield and Rugby, and has made many contribu- 
tions towards the solution of problems of reception, 
which have been encountered in the. establishment 
of commercial radio-telephony. He is a member of 
the Television Advisory Committee, and is looked 
upon as an international authority in radio science. 
Mr. Ridd, who succeeds him as Deputy Engineer-in- 
Chief, began his career with the National Telephone 
Company, and entered the Post Office service in 
1912 when the business of the company was trans- 
ferred to the State. He was engaged for many years 
with the construction and maintenance of the 
telephone system in Central London, and later took 
part in the early stages of the work connected with 
the conversion of the London telephone system 
from manual to automatic working. Mr. O’Dell, who 
joined the Post Office in 1909, has also been closely 
associated with automatic telephone developments. 


Marine Wireless Developments 


SPEAKING at the general meeting of the Marconi 
International Marine Communication Company, Ltd., 
on Monday last, Mr. H. A. White, the chairman of the 
company, made reference to the replacement of all 
spark transmitters with modern valve sets, which, he 
said, was proceeding so rapidly that the replacement 
programme would be completed before the end of this 
year, the date which was stipulated in the Washington 
Convention of 1927. There were now no fewer than 
148 service depots in this country and in all parts of 
the world. At December, 1938, there were in force 
7725 rental contracts covering the various types of 
ship installations supplied by the company, which 
figure compared with 6995 at December 31st, 1937. 
At the end of last month no fewer than 750 vessels had 





been re-equipped, and the monthly rate of installing 
new sets was increasing. There was also an increase 
of over 50 per cent. in the number of rental contracts 
for short-wave installations, as compared with a year 
ago. The advantage of fitting our merchant ships 
with short-wave wireless sets and allowing them to 
keep in constant touch with the powerful transmitters 
of the home country could not be doubted. In order 
to assist in the expansion of our air services it might 
be useful to obtain meteorological reports from ships. 
There had been a large increase in the supply of 
direction finders to trawlers, and many owners of 
ocean-going and coasting vessels of less than 1600 
tons, although exempt from compulsion, were fitting 
wireless equipment in their ships. The majority of 
trawlers also carry the Marconi sounding device. 
During the past year there was a marked increase in 
the demand for wireless telephone sets for com- 
munication with the eleven coast stations in the 
British Isles. The Port Patrick, Humber, and Sea- 
forth (Liverpool) radio stations are now equipped 
with apparatus whereby wireless telephony from 
ships can be linked up directly with subscribers to the 
inland telephone service, and it seems likely that the 
modernisation of the other eight coast stations will 
follow in due course. During the year under review 
there had been a substantial decrease in the number 
of ships launched, but the shipbuilding plans recently 
announced by the President of the Board of Trade 
would offer better opportunities for wireless equipment 
in 1940 and later. 


New Naval Orders 


On Friday, April 14th, it was officially announced 
by the Admiralty that, subject to the settlement of 
certain details it has been decided to entrust the 
building and engining of the Fleet Air Arm supply 
and repair ship H.M.S. “ Unicorn” to Harland and 
Wolff, Ltd., of Belfast. The new ship will be the first 
of the kind to be built for the Navy. Its purpose as 
distinct from an aircraft carrier, will be to provide 
facilities for the repair and overhauling of engines, 
which work is difficult to carry out in an aircraft 
carrier. During the financial year the sum of £575,000 
has been allotted for expenditure. Harland and 
Wolff, Ltd., have also under construction and 
approaching the launching stage, the aircraft carrier 
H.M.S. “ Formidable,” one of the ships of the 1937 
naval programme. On Monday, April 17th, it was 
further announced that the Admiralty has decided 
to place the orders for two destroyers of the 1939 
programme with each of the following firms :—On the 
Clyde, John Brown and Co., Ltd., of Clydebank, 
William Denny and Brothers, Ltd., of Dumbarton, 
and the Fairfield Shipbuilding and Engineering Com- 
pany, Ltd.; and in the south, John I. Thornycroft 
and Co., Ltd., of Woolston, Southampton. This order 
represents one of the two destroyer flotillas, which, 
along with the twenty fast escort vessels, is a special 
feature of the 1939 programme. The orders for the 
escort ships were referred to in one of last week’s 
Journal notes. Both of these orders have been placed 
somewhat earlier than usual, in order to facilitate 
earlier delivery of the ships. Including the orders for 
the eight destroyers above referred to, there are now 
in hand four flotillas of eight each, and when the 
second group of eight provided for in the 1939 pro- 
gramme is placed, the total now building will be 
raised to five flotillas or forty vessels in all. Two of 
the flotillas will be completed during the present year, 
and several destroyers of the “ Javelin” class have 
already undergone successful trials. 


Power Station Extension at Edinburgh 


On Wednesday, April 12th, the final extension to 
the Portobello power station of the Corporation of 
Edinburgh was formally declared open by the Lord 
Advocate of Scotland, the Right Hon. T. M. Cooper, 
K.C. The station, we may recall, was begun in 1920, 
and the first extension was opened by King George V 
nearly sixteen years ago. The cost has amounted to 
£2,620,000, and the capital expenditure to close 
upon £7,000,000, of which sum about £4,000,000 has 
been redeemed. It is now able to supply not only the 
City of Edinburgh, but 700 square miles of the 
Lothians, and through the grid system a large portion 
of Central Scotland and North-East England. 
According to Mr. G. S. Gardiner, the Convenor of 
the Corporation Electricity Commitiee, although the 
station had been completed, the area of supply was 
still a long way from the point of saturation, and in 
a few years the Corporation would have to find another 
site for an extension which would be by then abso- 
lutely essential. The final extension at Portobello 
has brought the capacity of that station up to 
146,500 kW. The new plant comprises a 30,000-kW 
Richardson Westgarth-Brown Boveri-English Electric 
turbo-alternator, of the three-cylinder pattern 
taking steam from two Clarke Chapman water-tube 
boilers having a designed output of 120,000 lb. of 
steam per hour at a pressure of 300 Ib. per square 





inch and a superheated temperature of 700 deg. Fah. 
The boilers are fitted with Howden rotary regenerative 
air heaters, and Green’s economisers. Davidson fans 
for both forced and induced draught and high- 
pressure secondary air have been provided. The 
stokers were supplied by Babcock and Wilcox, Ltd. 
The condensers are of the Richardson Westgarth- 
Brown Boveri type, with Worthington Simpson 
deaerating plant. The circulating water is drawn 
from and returned to the Forth, and the pumps were 
built by W. H. Allen, Sons and Co., Ltd., of Bedford. 
The main switchgear for the new set is of the Metro- 
politan-Vickers metal-clad pattern and the auxiliary 
switchgear was supplied by A. Reyrolle and Co., Ltd. 
The whole of the plant was carried out in accordance 
with specifications and plans prepared by Mr. Edwin 
Seddon, M.I.E.E., M.I. Mech. E., the engineer and 
manager of the Edinburgh City electricity depart- 
ment. 


Water Law Modernisation 


On Monday, April 17th, the second report of the 
Minister of Health’s Central Advisory Water Com- 
mittee was published by the Stationery Office. An 
important recommendation of the Committee is that 
the general law regulating the, supply of water by 
Local Authorities and water companies should be 
consolidated and modernised. For this purpose the 
Committee has drawn up a draft Water Undertakings 
Bill, which provides for the repeal of seven Acts of 
Parliament, and their consolidation with amendments 
into'one Act. By this Bill the Waterworks Clauses Acts 
of 1847 and 1863 are revised and brought up to date 
by the inclusion of clauses which have been based on 
provisions frequently allowed by Parliament in modern 
local legislation. The draft Bill also provides for the 
simplification of the procedure to which water under- 
takers must conform when seeking new powers. 
A further important recommendation of the Com- 
mittee is that the procedure of the Gas and Water- 
works Facilities Acts of 1870 and 1873 under which 
water companies may obtain new powers by pro- 
visional orders, should be superseded. It is recom- 
mended that in future orders made by the Minister of 
Health should, if they are unopposed, not require con- 
firmation. The Committee also recommends that 
there should be general powers, by which water 
undertakers would be enabled to protect public water 
supplies from the risk of pollution. 


The F.B.I. and World Trade 


At the annual general meeting of the Federation 
of British Industries, which took place in London 
on Wednesday, April 19th, Mr. Peter Bennett, the 
President, referred to the far-reaching arrangements 
which had already been made to enable the civil 
and industrial life of the country to be carried on in 
any emergency. He was betraying no confidence 
as a member of the Government’s Panel of Industrial 
Advisers when he said that great progress had heen 
made during the last six months and that the 
measures necessary for the security of this country 
were further advanced than the pessimists sometimes 
led us to believe. With regard to the recent negotia- 
tions between representatives of the F.B.I. and the 
Reichsgruppe Industrie, Mr. Bennett said that he 
desired to correct two misapprehensions which had 
arisen in the minds of some people. First, he desired 
to say that the British representatives went to 
Germany in the interests of British trade, and that 
alone, because it was felt that it was to our advantage 
to make an agreement with German industry. 
Naturally, any agreement would be of benefit to 
Germany, since no agreement which was without 
mutual advantage had any chance of permanency. 
Secondly, the negotiations were in no way directed 
against any other country. On the contrary, the 
Federation had the strongest hopes that if we 
succeeded in making a satisfactory agreement with 
Germany, it would be the prelude to agreement with 
other countries which would have beneficial effects 
on world trade as a whole. The Federation had 
repeatedly pointed out to the Government the 
apprehension felt by industry at the increasingly 
unfavourable position of our balance of payments. 
It had urged that no country could continue 
indefinitely to live on capital, and that in order to 
pay for its necessary imports, this country must 
increase the value of its exports. In particular, it 
had been suggested that powers should be available 
to protect British trade, and recent declarations by 
Ministers had indicated the willingness of the Govern- 
ment to take such action if necessary. The Federation 
had no desire to penalise foreign countries, to take 
retaliatory action, or to place further impediments 
in the way of world trade. While it would much 
prefer to solve these questions by agreement, it 
felt that it was easier to obtain agreement when 
there existed powers in reserve, which could be 
used should the policy of agreement become 
impossible. 
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A History of Rotary 


No. 


Engines and Pumps 


XV 


(Continued from page 457, April 14th) 


Br-RotoR MAcHINES 

T is not necessary in a rotary engine or pump to 
be restricted to a single rotor. Two or more 
may be used, and a large number of bi-rotor 
machines were proposed during the nineteenth 
century: In bi-rotor machines, the two rotors act 
mutually towards each other as abutments, and 
there is therefore no need to provide separately 
for some moving part to act in that capacity. It 
is not even essential that the two rotors should be 
of the same size or shape so long as their shapes, if 
different, are complementary the one to the other. 





Rotor with 
Two Pistons 





Volume Not Delivered 
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FiG. 96—-TOOTH ENTERING SLOT 


The working fluid passes around from the inlet side 
to the outlet in the spaces between the projections 
on the wheels and is prevented from returning by 
the intermeshing of the rotors where they are in 
contact at the centre. It is essential that there 
shall always be contact between the rotors, and 
that, for some of the time at least, they shall 
intermesh. 

During the nineteenth century most of the bi- 
rotors proposed were suggested as steam engines. 
In that guise bi-rotors have the advantages that 
there is no need for any dead point to exist, whilst, 
although clearance volume does occur in some 
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suffered, like other rotaries, from the difficulty of 
packing satisfactorily the ends of the rotors against 
the casing. There is no abutment to pack, but 
instead there are two rotors. Such defects, fatal 
to the chances of the steam engine, are less serious 
when the duty is that of pumping a liquid or a gas. 
Packing need not then be attempted, and the loss 
can be kept under control and reduced to relatively 
small proportions by reducing clearances as far as 
possible. When, as is the case in a number of 
designs, external gears are used to maintain the 
two rotors “in step,” it is not necessary that they 
shall actually contact with one another, and wear 
is in consequence reduced almost to nothing, pro- 
vided only that the fluid pumped is clean. 

The best-known modern bi-rotors are the simple 
gear pump and the Roots blower. But all bi-rotors, 
whatever their precise design, can, in fact, be re- 
garded as forms of the gear machine. Since, how- 
ever, the two rotors can be kept “‘in step” by 
means of gears mounted on their shafts external 
to the working chamber, the designer can vary the 
number and the shape of the teeth almost at will. 
The typical figure 8 rotor of the Roots blower is, for 
instance, a gear wheel with only two teeth. The 
number of teeth can even be reduced to one, if 
desired. 

Nowadays one of the advantages expected to be 
found in a rotary is compactness for any given 
output. In striving after a compact design, it is 
advantageous to reduce the number of teeth and 
increase their depth, since by that means the 
volume contained and brought round in the spaces 
between the teeth during each revolution can be 
considerably increased. But the process cannot 
be carried far. If the number of teeth is reduced 
below a certain minimum, it becomes impossible 
to secure continuous drive at uniform angular 
velocity ratio between the rotors, so that additional 
external gearing must be employed to keep the 
rotors “in step,” thus adding to the bulk of the 
machine, and necessitating the provision of clear- 
ance between the flanks of the rotors. Moreover, 
as will be shown later, the delivery of a pump is 
subject to an irregularity each time a tooth passes 
through a tooth space, and the fewer and deeper 
the teeth, the more pronounced the irregularity 
becomes. It follows from these characteristics 
that, in general, those machines which have few 
teeth have been found suitable for delivering large 
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FIG. 97—THREE STAGES OF THE ENGAGEMENT OF AN INVOLUTE TOOTH WITH AN INVOLUTE SLOT 


designs, it is not necessary that it should. As 
against these merits there must, however, be noted 
certain disadvantages. It is difficult, though not 
impossible, to provide for inherent expansive use 
of the steam, and the seal between the steam and 
exhaust sides always consists only of a line contact 
between the rotors, quite incapable of holding a 
high steam pressure without heavy leakage, unless 
machined to a high order of accuracy. In addi- 
tion, during the nineteenth century, bi-rotors 

1 In certain modern double-helical air motors used for coal 
cutters, an expansion ratio of 3:1 is attained, and by good 
cutting and lapping of the teeth the consumption of air is much 


reduced. But during the nineteenth century such accuracy 
was usually unattainable. 








volumes against low pressures, the irregularity of 
delivery and the leakage through the clearance 
being then of small importance. For a smaller 
discharge against a greater pressure, multi-toothed 
wheels are better, not only because the cyclic irregu- 
larity is then small, but also because one wheel can 
then be made the driver and the driving torque 
seals the line of contact between the teeth against 
leakage. As typical examples, the Roots blower 
for gases and the gear pump for liquids can be 
mentioned. 

Characteristics as Pumps.—It will be recalled 
that in article No. IV the characteristic of a single- 
rotor pump with a rotary abutment was discussed 


and it was shown that each time a piston passed 
“through ” the abutment the delivery received a 
check. The drawing that accompanied that dis- 
cussion is reproduced in Fig. 96. It was assumed 
that only the horn A of the abutment came into 
contact with the piston, and it was made clear, we 
hope, that only that part of the face of the piston 
further out than the point of contact could main- 
tain the delivery. In consequence, the delivery 
resulting from the movement of the piston was 
progressively reduced as it passed “through ” 
the abutment, and it was demonstrated that by 
plotting the position of the horn A backwards 
across the piston the extent of the loss of delivery 
could be delimited, as shown in the shaded area. 
It is now necessary to consider what happens if 
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FIG. 98—RELATION BETWEEN DELIVERY AND 
ANGULAR POSITION 


the point of contact creeps down the leading face 
of the abutment slot as well as up that of the 
piston, for that is what occurs when two gears 
intermesh. 

In Fig. 97, a, 6, and c, an involute tooth on a 
rotor is shown entering an involute slot in a wheel 
of equal pitch circle diameter. It is assumed that 
there are two teeth on the rotor and two slots in 
the rotary abutment diametrically opposite each 
other, and that as a tooth passes through a slot 
there is clearance between the trailing edge of the 
slot and the back of the tooth. Before entering the 
slot the delivery due to the tooth is that equivalent 
to the displacement of its whole face A B, Fig. 97, a. 
In terms of the diameters marked on the drawing, 
the instantaneous delivery? per unit axial thickness 
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FIG. 99—MACHINE FOR MAXIMUM OUTPUT 


and per unit velocity equals (D.*—D,’)/8. The 
tooth first makes contact with the edge of the 
abutment slot, not at the very root of the tooth, 
but at a point further out, on the dedendum circle, 
as shown in Fig. 97, 6. As soon as this contact 
occurs only that part of the tooth outside the point 
of contact can continue to displace fluid into the 
discharge pipe. Delivery therefore becomes equal 
to (D2—D,’)/8. Thereafter the point of contact 
moves up the face of the piston and down the face 
of the slot. The actual state of affairs at any 
moment can be calculated by summing the effects 
upon the volume in the delivery space Z—Fig. 
97, c—of the various faces entering or leaving it. 
On the entering side of the account are the leading 
face of the second tooth (not shown in the drawing) ; 


2 If this value is not at once apparent, consider that the dis- 
placement of a face such as A B when moved over an angle 0 
is equal to @ (De?— Dp?)/8. By differentiating to obtain the “ rate 
of displacement ” (7.¢., instantaneous delivery), the value given 








is obtained. 
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that part of the face of the first tooth outside the 
point of contact, t.e., PB; and the trailing face 
of the abutment slot EF. Retreating from the 
delivery space are the rear face GH of the first 
tooth, and the leading face of the slot within the 
point of contact, i.e., PD. Algebraically the total 
delivery 
C=(D2—D,*)/8+ (D2—P/)/8+ (D2— D,?)/8 
—(D2-~ D,*)/8—(P.?—Dy*)/8. 

Now, (D?—D,*)/8—(P,’—D,?)/8=(D?2—R.,)/8. 

Consequently C=(D?—P,*)/8+-(D2—P,*)/8, or 
the total delivery equals that due to the face of the 
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FIG. 100—DIAGRAM FOR GEAR PUMP 


tooth P B outside the point of contact plus that 
equivalent to the face of the abutment P C outside 
the point of contact. 

The precise form that the delivery curve will 
take depends, of course, on the shape of the teeth 
and the path of the point of contact. For involute 
teeth the path of the point of contact is a straight 
line and the point moves along it with constant 
velocity. It is consequently a simple matter to 
calculate values of P, and P, for various angles of 
rotation of the intermeshing wheels. A diagram 
similar to that shown in Fig. 98 can then be con- 
structed to show the relation between delivery and 
angular position. On the left in the line A B is 
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Fic. 101—EFFECT OF TOOTH HEIGHT 


shown the delivery of the tooth before coming into 
contact with the edge of the slot. When contact 
occurs delivery drops, as shown by the line BC. 
Then ds the delivery due to the tooth falls away 
along C E that due to the slot rises along F G, with 
the result that the total delivery reaches a 
maximum when the point of contact corresponds 
with the pitch point. As the tooth intermeshes 
further the delivery falls away until just at the 
moment. when contact between the wheels breaks 
the slot is responsible for the whole of the delivery. 

It will be noticed that a shaded space B C D on 
the diagram is marked “ trapped volume.” As the 
tooth engages with the slot—Fig. 97, b—a certain 
amount of fluid is trapped jin the space T from which 





it can only escape by forcing a way past one 
of the two points of contact which enclose it. 
A clearance between the two wheels is shown to 
indicate the most likely route of escape for the 
trapped fluid. The shaded area in the diagram, 
Fig. 98, represents that trapped volume. The 
vertical ordinates between the delivery curve C D 
and the line B D, the continuation ofA B, represent 
the rates at which the volume of the space is 
decreasing. If measures were not taken to allow 
this fluid to escape very high pressures would be 
generated, resulting in damage to the machine. 
It may be assumed, as it is in the diagram, that 
practically the whole of the trapped liquid will 
leak away to the suction side. The corresponding 
triangle on the other side of the diagram represents 
a growing volume between two points of contact. 
It may be assumed again that practically all the 
liquid that leaks in will come from the discharge 
side. 

It will be noticed that the maximum delivery is 
appreciably greater than that due to the piston 
alone, before it entered the slot. In the case of 
the machine considered in Article No. [V—Fig. 96 
—the delivery was reduced as the piston passed 
through the slot. But in that machine the bodies 
of the main rotor and of the abutment were equal 
in diameter to the pitch circle. Contact did not 
occur until the pitch point was reached. Conse- 
quently, only the right-hand half of the diagram, 
Fig.98,appliesto that machine. The difference, how- 
ever, serves to bring out the point thatthe maximum 
possible theoretical delivery from a bi-rotor per 
revolution is that equal to the combined volumes 
of the two annuli above the pitch circle. A machine 








tooth. The line CD, besides representing the 
delivery of the second tooth into the space behind 
it, also shows the suction into the space in front 
of it. Consequently, the vertical distance between 
the two curves ABG and CD represents the 
rate of change of volume of the space between 
the two points of contact, and it will also be 
observed that the leading tooth is delivering a 
greater volume into the space than the second tooth 
is drawing from it. The liquid in the space is, in 
fact, heavily compressed, and unless measures are 
taken to allow it to escape, large pressures may be 
generated, and damage caused thereby. The 
volume thus trapped is shown shaded in the 
diagram. Several means of relieving the pressure 
have been and are used. By allowing the gears 
to have backlash the trouble can be to a consider- 
able extent alleviated. The following tooth does 
not then make contact until the wheels have turned 
an amount corresponding to a complete pitch 
length, i.¢e., at the point E in the diagram. A 
volume of fluid is still “ trapped ”’—E F G in the 
diagram—but it is smaller in amount. As, how- 
ever, the effect of the pressure in the space will be 
to force back the driven gear into contact with the 
driver, the path of escape for the fluid is not easy. 
It cannot escape past a well-formed tooth, but 
must find its way round the side of the rotor. By 
reducing the “ overlap ”’ so that point E approaches 
point H, the amount of trapping can be reduced to 
still smaller proportions. Exactly what the 
characteristic of the pump will be depends upon 
how much of the trapped liquid finds its way to the 
discharge side. It is probable that most, if not all 
of it, actually leaks away to the suction side. The 
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FiG. 102—ROOTS BLOWER 


with a delivery closely approaching this maximum 
—Fig. 99—would have rotors of a diameter corre- 
sponding with the pitch circle, each having two 
“pistons” on one diameter, and two slots on the 
diameter at right angles. The delivery curve 
would then show a generally steady discharge equal 
to the maximum, ?.e., 2 . (D.2—D,?)/8, but suffer- 
ing a check each time a “ piston ’’ passed through 
a slot, as shown in the diagram below. The design 
has the advantage that, providing there is a little 
clearance in the slots, no trapping of fluid can 
occur. But it requires the use of external gears to 
keep the rotors in step. 

If the effects upon the volume in the suction 
space Y (Fig. 97, c) of the various faces entering 
or leaving it are added up, it will be found that 
they correspond precisely with those on the delivery 
space. Consequently, the diagram, Fig. 98, 
represents not only delivery into the space behind 
the point of contact, but also suction into the space 
in front of it. This fact is of importance for the 
study of a machine in which the number of teeth 
on each wheel has grown to the extent that the 
machine has become a gear pump. In the gear 
pump the head of a tooth does not come into contact 
with the bottom of the slot between the teeth of 
the other wheel. Consequently the delivery corre- 
sponding to the line A B—Fig. 98—never occurs. 
The diagram for a gear pump must begin at the 
point C, Fig. 98, as shown in Fig. 100, point A. 
The delivery curve A B rises as before towards a 
maximum. But, assuming there is no backlash, 
after the wheels have turned through an angle 
equivalent to half a pitch, another tooth comes 
into contact and the delivery corresponding to 
this tooth is shown by curve C D. Fluid is trapped 
in the space between the two points of contact. 
Into that space there is being forced the delivery 
due to the leading tooth, and from that space is 
being drawn the “suction” due to the following 











WITH “H*" ROTORS 
deliveries of gear pumps with and without back- 
lash are therefore represented approximately by 
the lines ABCDEF and ABGEF, &c., 
respectively. 

Effect of Tooth Height—From the foregoing 
discussion it will be gathered that in an inter- 
meshing machine, such as that shown in Fig. 101, 
the delivery will rise to a maximum when the point 
of contact lies on the pitch point as shown in the 
upper drawing. The delivery is then, in the dimen- 
sions given on the drawing, 

C=2 {$[ (D,+4)*—D,'}} 
=D, h/2+h?/4. 
When the rotors are in the position shown in the 
lower drawing that on the right is clearly contribut- 
ing nothing to the delivery, which is entirely main- 
tained by the rotor on the left. 
C=} { (Dp+4)*—(Dp—h)*} 
=D, h/2. 
The difference between the maximum and minimum 
delivery is thus h?/4 and is dependent only on the 
height of the teeth on each wheel. Since the 
height can become proportionately greater the 
smaller the number of teeth, machines with a small 
number of projections usually have more irregular 
delivery characteristics than those with many. 
A case in point is the Roots blower, in which the 
variation may be as much as 10 per cent. on each 
side of the mean output. 

Volumetric Efficiency —To obtain the volumetric 
efficiency of a bi-rotor machine the volume actually 
discharged should be compared with the volumes 
of the combined annuli outside the pitch circle of 
the two rotors. As in the case of single rotor 

3 Volumetric efficiency is used here in the sense of comparison 
with the ideal pump of the same dimensions in order to accord 
with the similar efficiency of other types of rotaries already 
described. It should be distinguished from the mere ratio 


between the actual and theoretical deliveries of any given 
.-esign which merely gives a measure of leakage loss, 
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machines, a low volumetric efficiency normally 
indicates that there is considerable variation of 
output during a revolution. But whereas this 
efficiency always has that meaning in single-rotor 
machines, an exception exists among bi-rotors. 
In that form of Roots blower in which H instead 
of figure 8 rotors are used the delivery never rises 
above the minimum as will be seen from Fig. 102. 
The head of one rotor remains in contact with the 
smaller diameter of the other, whilst it turns 
through 90 deg. At the moment when contact is 
about to break, the head of the other rotor comes 
into contact with the smaller diameter of the first. 





Delivery is thus maintained constantly at the 


minimum rate and though the volumetric efficiency 
is low there is no consequent variation of the 
delivery. It will be noticed, however, that as the 
point of contact changes over from one rotor to the 
other a certain volume between the rotors is 
carried over from the discharge to the suction side. 
This loss, which accounts for the low volumetric 
efficiency, is not of much consequence when a 
liquid is being pumped or in a blowing machine 
where the discharge pressure is low. But it would 
have serious consequences in a compressor where its 
effect would be precisely the same as that of a 
large clearance volume in a reciprocating machine. 
(To be continued) 








Experiments with a 


Edouard Herriot Dock at Lyon’ 


TEARLY all river ports constructed in recent 
4% times possess a common fault, namely, the 
tendency for their entrances to become obstructed 
with material carried by the stream, thus making 
it necessary continually to dredge their entrances. 
Hydraulic theory is unable to find any general 
solution to this complex problem, and experi- 
“mental data, acquired from completed works, 
are insufficient for conclusive results to be drawn ; 
moreover, experiments on full-scale works are very 
costly. 

On the other hand, an experimental method 





Scale Model of the 


at la Mulatiére. It consists of the Yzeron reach— 
a curve which is concave on the right-hand bank 
of the river—a point of inflection and a curve 
which is concave on the left-hand bank, the whole 
being included between the reference marks 
B.K.0 and B.K.4, with a length of about 4 kiloms., 
of which the lowermost 3 kiloms. are shown on 
the map. A position on the second concavity 
was considered for the entrance to the dock. 

Along this section the régime of the river is 
formed by the sum of the flows of the Saéne and 
the Rhéne—flows which are oceanic and pluvial, 
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FiG. 1—MAP OF THE SECTION OF THE 
using scale models, thanks to the great progress 
made lately, and to its relatively low cost, is a 
ready means of solving the complicated questions 
arising from the study of river flows. Many 
laboratories, in America, Germany, Russia, and 
other countries, have undertaken such work. 
A series of experiments with scale models of river 
works, being carried out jointly by the Service 
spécial du Rhéne and the Compagnie nationale 
du Rhéne, enables us to describe a typical model 
installation and the results achieved therefrom. 

In June, 1934, a first model was built in the 
research laboratory of the hydraulic engineers’ 
school at Grenoble, in order to study the grading 
of the bed of the Rhéne at Yzeron, below Lyon, 
with a view to fixing the position of training walls. 
The full-scale works were undertaken immediately 
after the test results had been obtained, and 
river sections taken in September of the same year 
were in entire agreement with the experimental 
results. 

After this first successful effort, two new studies 
were undertaken in the same laboratory, one 
relating to the grading of the channel of the Rhéne 
at Soujean, the other with regard to the accretion 
of silt at the entrance to the Edouard Herriot 
dock, at Lyon. The following article is an account 
of the experiments performed relative to the last 
named, with notes on the river régime at the site, 
the arrangement of the scale model, and the 
results of tests. Theoretical considerations of 
the hydraulics of the river and its similitude with 
the model are not discussed. 


- 


HYDROLOGY OF THE RHONE aT Lyon 


The section of the Rhéne reproduced and studied 
in the me model, shown in the accompanying 
map, Fig. 1, is situated immediately downstream 
of the confluence of the Saéne and Rhéne rivers, 








* From an article by Monsieur L. Levin, Ingénieur-Hydrau- 
licien E.1.H., of the laboratory of I’Ecole des Ingénieurs- 
Hydrauliciens de Grenoble, Le Génie Civil, October Ist, 1938. 


RHONE REPRODUCED IN THE MODEL 


with floods in winter, and glacial and transitory, 

with floods in summer, respectively. Figures 

relating to these flows are given in the following 

table :— 

Rhone. Sadne. 

Cubic metres per second. 
230 . 


Summer flow 20 


Flood... ; 3000 3700 
Exceptional flood in 1856. 7000 -- 
Average flow 3 =e 1000 400 





In Fig. 2 is shown in 1 broken lines the monthly 





FIG. 3—GENERAL 


dition, however, 


VIEW OF SCALE 


variation in the flows of each of these rivers, 
and in full line the combined flow. The gradient 
of the river stretch under consideration is from 
0-37 to 0-40 per cent. 

Solid matter ranges from fine silt to large 
pebbles. The flow of solids was determined only 
for matter in suspension, and it was estimated 
that the river carries from 3 to 4 million tons of 
silt yearly. At Irigny, the granular composition 
of the bed material was found to be as follows :— 
Per cent. 
. WS 


Greater than 50 mm. 5 


Between 50 mm. and 20 mm. 30 
Between 20 mm. and 10 mm. 14 
Between 10 mm. and 5 mm. ... 10 
Between 5 mm. and 3 mm. 5 
Between 3 mm. and 1 mm. 5 
Less than 1 mm. Be 21 


100 
Pos!ITION OF THE Dock ENTRANCE 


The tests undertaken with the model were 
with a view to determining the shapes in plan 
and elevation to be given to the dock entrance 
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RHONE AND SAONE 


works so as to avoid accretion of silt in the access 
channel. 

First, it is evident, that a position on the concave 
side of a curve should be chosen for the entrance 
to the dock, for, in order to prevent as far as 
possible silting taking place, it is important to 
place the entrance in a position where the trans- 
verse currents just above the bed of the river are 
most intense—that is to say, downstream of the 
point of greatest curvature. This necessary con- 
is- not sufficient. Even though 
the dock entrance is arranged in such a position, 
there remains a serious discontinuity in the curva- 
ture, resulting in a breaking up of the water 
flow, a complete disorder in the directions of 
transverse currents, and consequently a loss of 
depth in the channel. 

In addition, as shown in the first of the model 
photographs, reproduced in Fig. 7, the current, 
at first guided by the jetty M, becomes detached 
at the entrance to the dock and moves towards 
the left-hand bank, indicated by RG in the 
engraving. It is impossible to avoid at the point 
A a splitting of the current into two parts, one 
following the main river flow and the other veering 
round towards the dock. The last named is 
very strong at the entrance and entrains a part 
of the solid matter carried by the main stream. 








MODEL OF DOCK ENTRANCE. 
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On meeting the mass of still water in the dock a 
breakdown in the current is caused and the 
suspended matter is rapidly deposited. 

Finally, there is a feeble current coming out 
of the dock, set up by the slight difference in 
level which exists in the neighbourhood of the 
jetty between the still water and the main current 
in the river channel. 

In order to complete the description of the 
state of the waters at the dock entrance, mention 
should be made of a number of swirls with vertical 
axes which form at the meeting place of the main 





model was made in cement some 15 cm. to 25 cm. 
below the presumed bed level of the river, the 
space left being filled with sand. 

Sections about 100m. apart at which depths 
of the river had been taken were marked by 
numbered indicating flags on the model (Fig. 3). 
To reproduce profiles on the bed of the model a 
simple and accurate device was used, consisting 
of a graduated rule placed across the two walls 
opposite an indicating flag. The transverse rule 
carried a slider in which was mounted a second 
rule, disposed vertically. A method of recording 
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Fic. 4—GENERAL ARRANGEMENT OF SCALE MODEL 


current and the remaining relatively calm water. 
Between this zone and the absolutely calm water 
in the dock there is another region in which 
swirling takes place to a slight degree. 

Referring to Fig. 1, it will be seen that the 
situation of the dock, necessitated by the neigh- 
bouring buildings and streets, is, it is true, on a 
voneave bend of the river, but instead of being 
downstream of the point of greatest curvature, 
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FIG. 5—FIRST SCHEME FOR DOCK ENTRANCE 


it is on the beginning of the curve, at a point 
where transverse currents are relatively feeble. 


MopEL INSTALLATION 
The model (Fig. 3) was installed in two rooms 
of the laboratory, each measuring 25 m. in length 
and 10m. in width. These dimensions enabled 
the scale in the horizontal plane to be fixed at 
1:150; the vertical scale chosen was | : 50, 





the bed profiles consisted of tracing on the sand 
contour levels by means of strings and photograph- 
ing them. 

In Fig. 4 is reproduced a sectional drawing 
showing the general arrangement of the model. 
For the water supply a 30-kW motor A was used 
to drive a centrifugal pump B, with a capacity 
of 380 litres per second, installed at the bottom 
of the laboratory sump. Water was delivered 
through a pipe, in which was mounted a meter 
C, leading to a constant-level feed chamber D. 
Two calibrated inclined gates F provided feeds 
to the model channels representing the Rhéne and 
the Saéne, the water flowing through several 
baffles G to steady the discharge. After flowing 
over the model the water passed through a settling 
chamber K, where solid matter was deposited, 
and thence through a spillway L, whereby the 
hydraulic gradient could be varied. The water 
was then free to flow along an escape channel 
back to the sump. At two points, I and J, the 
upstream and downstream water levels could be 
measured. The upstream measuring point was 
placed to the right of the Mulatiére barrage and 
the downstream point 50cm. upstream of the 
settling basin K. The downstream level was 
regulable by the vertical gate L, operated by 
hand or by a small remotely controlled motor. 

In order to observe surface currents floating 
bodies were placed on the water; as an example, 
for photographic records aluminium powder was 
used. Deep currents were observed by releasing 
crystals of potassium permanganate. In order to 
examine currents at all depths, a solution of 





1-5mm. diameter were practically absent. An 
entirely automatic arrangement for feeding the 
sand to the model was adopted. A sand pump N, 
with a delivery of about 4 litres per second, 
returned the solid matter deposited in the settling 
tank K, in proportion to its rate of settlement, 
through the pipe O to the upstream end of the 
model. Thus the whole of the sand in suspension 
was kept circulating, with the exception of very 
light particles, which escaped into the exit channel. 
An arrangement M for trapping this material 
was installed in the channel, and as soon as an 
amount of 2 to 3 litres collected therein, it was 
transferred to the upper end of the model. 


Resvutts or TESTS 


The actual position of the dock entrance was 
necessarily fixed by the existing urban conditions 
and therefore there only remained the determina- 
tion of suitable entrance works. These works 
in the various schemes which were put forward 
consisted of a jetty designed to separate the main 


Left Bank 
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FIG. 6—DEPTHS OF BED AFTER TESTS ON FIRST 
SCHEME 


stream and the still water in the dock, indicated 
by M in Figs. 7, 8, 9, and 10, and the embankment 
facing it, referred to hereafter in this article as 
the left bank and indicated on the engravings 
by the letters RG. The dock entrance works, 
as tentatively planned by the authors of the project, 
were to be as shown in Fig. 5, and were modelled 
accordingly in the laboratory. Experiments were 
then conducted as follows :— 

Test No. 1.—A preliminary trial of the works 
shown in Fig. 5 gave results which are reproduced 
in Fig. 6, in which there can be noted the formation 
of a marked Y-shaped sandbank B, on the left 
bank. An explanation of this formation is given 
by the movements of the currents in the neigh- 
bourhood of the dock entrance. The bed current 
follows at first a prolongation of the line of the 
jetty ; near the point A it divides into two parts, 





FIG. 7—SURFACE CURRENTS IN 
FIRST SCHEME 


ensuring that the flow at low water would be 
entirely turbulent. The area occupied by the 
model was bounded by two walls which were 
set so as to be strictly horizontal throughout their 
length, at a level corresponding to a datum level, 
and all depth measurements were taken from these 
walls. The space between the walls was filled 
with clinker, covered with a layer of cement from 
6cm. to 8cm. in thickness. Embankments, 
quays, and other impervious works were modelled 
in cement, strictly to scale. The bottom of the 


Fic. 8—-BED WITH EXTENSION 
DIKE, AFTER 





FLOOD 


benzene and trichlorethylene, having a density 
equal to that of the water, was employed; on 
contact with the water, the solution forms little 
coloured droplets. 

The sand used for the model was composed 
of an extremely light pumice stone, laid on the 
channel bed as indicated at H in Fig. 4. Its 
composition was approximately 60 per cent. 
grains between 1-5mm. and 2mm. diameter, 
and 20 per cent. grains between 0-2 mm. and 
0-5 mm. diameter; grains between 0-5 mm. and 


Fic. 9—BED WITH MODIFIED 
DIKE, AFTER FLOOD 





FIG. 10—BED AFTER A CYCLE 
oF Low WATER LEVELS 


one part entering the dock, the other rejoining 
the Rhéne. The part which enters the dock is 
accompanied by swirls and eddies, which, coming 
into contact with the still water, are slowed up, 
causing the deposition of silt. As shown in Fig. 7, 
the surface current follows approximately the 
same course, and a feeble outgoing current runs 
alongside the inner side of the jetty. 

It was concluded from this test that in order 
entirely to eliminate silting at the entrance it was 
necessary to prevent the separation at the point 
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A taking place, or, at least, to prevent the bed 
current at that point entering the dock. 

Test No. 2.—The following test verified the 
above conclusion. A large part of the entrance 
was obstructed by a dam. The crest of the dam 
was cut off to the level of low water, so that 
surface currents could freely enter the dock. 
The bed currents followed at first the extension 
of the jetty, and to the right of the dam there 
formed a swirl with a horizontal axis, which caused 
the bed currents to flow away from the neigh- 
bourhood of the dock entrance. No silt was 
deposited at the entrance; separation of deep 
currents being impossible, solid matter could not 
enter the dock. 

This solution, 


inacceptable both from the 


C.L. of Footbridge 





Left Bank 


not only the entrance, but also the channel 
between the jetty and the left bank. These 
currents divided into two, one entering the dock 
and the other scouting a deep channel C towards 
the river. No silting was observed. 

This test therefore showed that the dyke 
brought about the expected results. It remained 
to determine the best dimensions and shape, and 
whether the crest should be horizontal or inclined 
in either direction. 

Test No. 5.—vVarious dimensions, with the 
crest horizontal at varying levels, with the crest 
sloping, and with the crest rising, coupled with 
varying lengths, from 60 m. to 90 m., were tried. 

It was concluded that the dyke 60 m. long was 
too short; that the dyke should be horizontal, 





FIG. 11—FINAL SCHEME FOR DOCK ENTRANCE 


points of view of navigation and of difficulties 
of construction, served nevertheless to show the 
importance of preventing separation of deep 
currents against the left bank. 

Test No. 3.—Next an attempt was made to 
get over the difficulty by altering the alignment 
of the left bank. Its shape was made so that the 
directions of the velocity components of the 
currents met it tangentially, consequently easing 
the flow conditions. Two modifications were 
tried, consisting of shifting the bank back from 
its original position and moving it forwards. 
Neither modification produced better conditions. 

From these tests it was concluded that the 
separation of the currents and the flow into the 
dock were independent of the alignment of the 
left bank; the flow into the dock was caused 
not only by the component of the current in the 
direction of the dock, but also by the pressure 
of the water piling up in the river against the left 
bank. 

It follows from this conclusion that the modifica- 
tions ought to have included a realignment of 
the jetty. An extension to the jetty, causing the 
dock entrance to be shifted more towards the 
concave section of the river curvature, would 
have contributed largely towards the improve- 
ment of the conditions—the more so the greater 
the extension—but it would not have provided a 
complete solution. The phenomenon described 
above would always take place, and therefore 
silting, though smaller in amount, would occur. 
The improvement was not considered to be worth 
the expenditure necessary for an extension to the 
jetty. 

Test No. 4.—It was decided to extend the jetty 
by a dyke or wall, shown at F in Fig. 8, built up 
to low-water level. The reasons for this proposal 
were that, at high water the surface currents 
would be able to flow over the dyke and scour 
out the dock entrance, and the flow into the dock 
would take place over the scoured bed. On the 
other hand, the deep currents, guided by the dyke, 
would be kept outside. At low-water periods the 
dyke would serve as a jetty, but that fact would 
not be of great importance, for the silt in suspension 
is then small. Should a small silt formation occur, 
in spite of the above reasons, against the lett 
bank, it would soon be removed in the first flood 
sun scouring action of the water topping the 
dyke. 

In Fig. 8 is shown the alignment of this dyke 
F and the state of the bed after a flood of 3-30 m. 
above low water; the dyke was arranged in 


the model with its crest 1-85 m. above low water. 
Deep currents were markedly deflected towards 
the river, -and the bed material followed this 
movement ; no silt approached the dock entrance. 
The surface currents topping the dyke scoured 








since a downward slope directed the currents 
on the surface too much towards the river, and 
vice versa ; and that the height should be chosen 
such that the overtopping currents should not be 
sufficiently great to permit silt being brought 
in, nor should it, by reason of being too high, act 
as a jetty for too long periods. 

Test No. 6.—Several further successive modifica- 
tions were made, the last of which was thought 
to give a perfect result. The works then consisted 
of a horizontal dyke, 90 m. long, with a height 
1-85 m. above low water, thinned out at its 
extremity. Photographs of tests with this form 
of dyke are reproduced in Figs. 9 and 10. The 
figures on the engravings indicate depth contours. 
On the left bank there is noticeable in Fig. 9 





deep scouring, practically ensuring the minimum 


depth of 2-50 m. required at low water, and there 
is a total absence of silting. With regard to the 
water levels downstream of the dyke and alongside 
it there can be seen in Fig. 10 an important 
scouring effect along the dyke and beyond its 
extremity, and a slight Y-shaped silting against 
the left bank, when there has been a period of 
low water. This sandbank soon disappears if 
the water level exceeds that of the dyke crest. 

Test No. 7.—Several further experiments were 
carried out with a view to cheapening the construc- 
tion of the dyke, without detriment to its effects, 
by reducing the amount of material necessary. 
It was found that the dyke could be cut back 
in width on the side facing the dock by 1-50 m. 
along the whole of its length, but by no greater 
amount, without detrimental results. 

Test No. 8.—Finally, tests were carried out to 
determine the best batter for the dyke; it was 
found that decreasing the slope did not increase 
the amount of silting at the entrance. 

From the information gained from the above 
experiments, the final scheme, with a dyke batter 
of 3/2, was evolved, as shown in Fig. 11. 


CONCLUSIONS 


General conclusions reached by the author 
from the experiments were as follows :— 


(1) Tests on scale models of watercourses 
with shifting sand beds lead to accurate results, 
providing that (a) an inaccuracy not exceeding 
5 per cent. is admissible; (6) a suitable sand is 
chosen for the model; and (c) the hydraulic 
conditions of the original watercourse, such as 
the hydraulic gradients, speeds of current, and 
amounts of flood flows, have been determined and 
strictly reproduced on the model, and that the 
bed levels have been accurately reproduced. 
In other words, the similitude of the model must 
be the result of direct data from the original, 
rather than of theoretical considerations. 

(2) The entrance to a river port, although 
placed on the concave bank of a curve, nevertheless 
presents a serious discontinuity in the curvature. 
It is impossible to avoid the entrance of a current 
which is set up by the water action against the 
bank opposite the jetty, causing a silting of the 
dock entrance. Consequently, the dock entrance 
works must be planned so that the separation of 
the currents takes place in a position remote from 
the bed material of the river. A dyke extending 
from the jetty, cut off to the level of low water, 
would appear to ensure this effect. 

(3) The shape and size of the dyke cannot 
be calculated ; the dimensions can only be deter- 
mined by experiment on the scale model. 








A New High- 


Circuit 


Speed 132-kV 
Breaker 


By C. H. MBURSCHEIM, B.A., A.M.I.E.E. 


re ERCONNECTION of power stations by extra 
high-voltage transmission lines has, as is now 
well known, presented a number of new engineer- 
ing problems. Amongst these, instability and 
consequent spreading of disturbance under fault 
conditions has assumed greater importance, as 
the size of such systems has grown. It is evident 





that instability of coupled synchronous plant will 
arise more rapidly the greater the ratio of fault 
power to stored synchronous kinetic energy, 
and the less the symmetry of initial load and 
steam conditions and position of the fault with 
regard to the generating plants. The calculation 
of the times permissible for the removal of a fault 
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without loss of synchronism from any system is 
mathematically possible under simplified assump- 
tions ; but for a system such as the British grid, 
presenting, as it does, very varied operating con- 
ditions, an analysis sufficiently comprehensive 
to be of value may well be considered impractic- 
able. It is certain, however, that the shorter 
the time taken for complete isolation of a fault, 
the less the shock to the system will be and the 
less the probability of loss of synchronism between 
stations, with the consequent extensive loss of 
supply. In addition, the shorter arcing times 
at the fault will reduce damage, and particularly 
is this the case with overhead lines when any 
prolonged arcing may burn through the conductors. 

Very considerable progress has been made in 
the direction of faster operation of both breaker 
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FIG. 2—DETAILS OF POLE UNIT 


and relays, and the design described here repre- 
sents a recent development with this primary 
object in view. The approximate order of total 
interrupting time from receipt of trip impulse 
to clearing of the short circuit required under 
the most unfavourable conditions for operation 
of various 132-kV oil circuit breaker designs during 
the last decade is shown below : 


Seconds. 
Plain explosion pot, 1928... ... 0-20-0-30 
Oil blast explosion pot, 1932 .. 0-19 


High-speed mechanism with oil blast 
explosion pot, 1936... S49 {bo Ses 
Impulse oil blast, 1938 a re 0-065 
Impulse oil blast, 1939... ... ... ... 0°055* 
* Obtained on impulse breakers generally similar to those 
described in this article, but with modified mechanisms. 


0-14 


In considering any new design of ultra-high- 
speed, high-voltage breaker, two other factors 





instead of by the arc itself, as in the case with 
the more usual explosion-pot design, and con- 
sequently a definite interrupting ability is always 
available independent of the nature of the short 
circuit. 

The impulse breaker mechanism is used to force 
oil across the are at a known velocity, and it has 
been shown experimentally that, provided : 


Jet oil velocity x number of independent jets 
Rate of rise of restriking voltage 








exceeds a value dependent on certain physical 


undue increase in complication or cost as compared 
with the conventional tank-type breaker. The 
design evolved is shown in Figs. 1 and 2, showing 
cross section of the pole unit, whilst Fig. 3 shows 
the breaker mounted for test. The breaker 
employs one compressed air mechanism driving 
the centre phase directly and the outer phase by 
torsion shafts. It is arranged with only one main 
break, a secondary automatic reclosing break 
actuated by oil pressure being provided for certain 
voltages, while normal bushing current trans- 
formers are incorporated on the condenser bushing 
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Fic. 4—TOTAL INTERRUPTING TIMES 


relationships, interruption is definite over a range 
of current and voltage determined only by 
mechanical and external flash-over considerations. 

The problem becomes then solely one of main- 
taining the necessary oil velocity against any 
back pressure that may be produced by the arc 
and also of suitable insulation of the exhausts 
to prevent short circuiting a jet by flash-over 
of the hot gases at the exhaust side. Back pressure 
can be reduced by using a low head of oil, by large 
jet areas, and by interrupting with short arc 
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FiG. 3—-BREAKER MOUNTED FOR TEST 


have to be considered. First, the continued 
increase in coupled plant that may nowadays 
feed into a fault results in a slower rate of field 
decrement for a given short-circuit current. 
Secondly, the faster acting the relays and breaker 
become, the less time is there for such decrement 
to take place. Consequently, the recovery voltage 
duty on a modern high-speed breaker is likely 
to be considerably more severe than was the case 
with its slower predecessors. It is therefore 
necessary to ensure that, while designing for 
increased speed, the necessary increase in efficiency 
is incorporated to deal with the more severe 
conditions inherently brought about. 

With the impulse type of circuit breaker adopted, 
the energy required to extinguish the arc is 
supplied mechanically by an operating mechanism 





lengths, all these factors tending to reduce gas 
generation and reaction from the escaping fluid. 
Large jets requiring 800 B.H.P. during opening 
in order to maintain the required oil velocity 
and a low head of oil of 1ft., have therefore been 
incorporated. The mechanism is designed to give 
a high initial acceleration to the contacts of the 
order of 1500ft./sec.*, so as to obtain the minimum 
length necessary for interruption in the shortest 
time, followed by oil damping of contact travel 
to maintain the are length at optimum value and 
thereby prevent it being drawn out unnecessarily 
during the half-cycle variation in interrupting 
time that may occur. 

The practical problems have been largely those 
brought about by the endeavour to realise the 
inherent advantage of the impulse design without 


which carries the current through the mechanism 
body. 

Referring to Fig. 2, the current is fed through 
the length of the condenser bushing, passing through 
the tube on which the bushing is wound ; a sliding 
contact 22 transfers the current to the moving- 
contact rod 19, which passes through the length 
of the bushing and is driven by the insulating 
operating rod 17; the rod 19 butts against a 
fixed contact 20, and the current path is completed 
by the contact 28 engaging with contact 27 under 
the bias of the spring 29 and also the flexible 
braids between contact 28 and the circuit-breaker 
housing 30. The breaker is mounted at an angle 
of 9 deg. to the horizontal, thereby maintaining 




















FiG. 5—CONDITION OF CONTACTS 


both porcelains full of oil, keeping the head of 
oil above the contacts at a minimum and enabling 
oil to be drained and any air inside the tubes to 
escape freely. The operation is described below. 
Fig. 2 shows the breaker in the closed position. 
To open, trip coil 11 is energised, releasing the 
armature lever 9 by diversion of the flux away 
from the armature, which is normally held by an 
Alnico permanent magnet, to an alternative 
by-pass circuit. The armature is then forced 
downwards by the biassing spring and opens the 
control valve 7, releasing the air from the upper 
side of the main servo differential piston 6. When 
the air pressure above the differential piston has 
fallen to half the service pressure, the piston 6 
begins to open and admits air to the opening 
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cylinder and piston, 2, 4. After a total time of 
0-03 sec. from initiation of trip impulse, the 
opening piston commences to turn the inter- 
phase coupling shaft which drives directly the 
oil piston in each phase, and also by means of a 
slotted linkage coupling opens the contacts 
19, 20 in each phase a short distance during the 
initial movement. On further movement of the 
coupling shaft the contact drive comes on toggle 
and is disengaged from the shaft, the completion 


A A A A A 
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FIG. 6-SYMMETRICAL SHORT CIRCUIT OF 650 AMPERES 


of the contact travel being ensured by the springs 
16, the shaft being now free to complete the 
oil piston travel independently of the contact 
movement. Simultaneously, a cam 13 resets the 
diverter armature by means of the rod 12, and the 
main control valve and differential piston reclose 
in sequence. The total air consumption may 
therefore be limited to little more than the dis- 
placed volume of the cylinder 2. 











To close the breaker a small control valve 


Taste 1.—Metropolitan-Vickers Electrical Company, Ltd. 


Service voltage 132 kV: 


rain sheds and carrying no loads other than 
their own weight. The bakelite paper tube 
serves as a duct from which the oil displaced 
by the piston can only escape across the exhaust 
jets. The oil pressure produced by piston 18 
reaches a peak of 250 1b. per square inch and is 
used also to force open the secondary contact 28 
against the action of the biassing spring 29, 
thus affording a second break without the com- 
plication of a mechanical drive. On _ release 


of oil"pressure this contact recloses automatically. 

With this type of construction consistency of 
operation is to be expected, and that this has 
been obtained is shown by Fig. 4, showing the 
total interrupting time from receipt of trip 
impulse to extinction of three-phase short circuits 
for the seventy-one tests carried out over a wide 
range of current. 

Fig. 5 shows the condition of the three-phase 
set of contacts and gives a comparison between 


—Short Circuit Test Results, Impulse Oil Circuit Breaker. 


Rated breaking capacity at 132 kV :—symmetrical current, 6-57 kiloamps.; asymmetrical current, 
8-20 kiloamps ; making current, 16-7 kiloamps ; equivalent to 1500 mVA. 
Typical Series of Consecutive Tests—B.S.S. 116—1937, Part II. 







































































Current interrupted. MVA inter- Total break 
| rupted, | MVA inter-| time from 
| Duty and Max. Max. % D.C. based on rupted, receipt of 
Test | time Applied | Recovery initial Average jasymmetri-| component} av. sym. based on trip impulse 
No. | interval, | kV RMS. | kV RMS. |peak, amps.jsymmetric’l) cal RMS, | at contact | A.C. and av. sym. | to interrup- 
min. RMS. AC, A.C.+ separa- recovery A. and tion, 
| DC. tion. volts. sated volts.| seconds. 
1 B 59-5 55-0 0-78 0-259 0-264 20-8 24-7 59-3 0-053 
2 | B 151 134 1-94 0-671 0-693 16-9 156 153-5 0-059 
3 | 3-B 151 134 1-96 0-687 0-706 15-6 159 157 0-056 
4 | 3-B 151 135 2-02 0-695 0-710 16-9 162 159 0-064 
5 | B 158 134 5-15 1-95 2-02 14-8 453 446 0-052 
6 | 3-B 158 130 5-09 1-90 1-94 8-0 429 435 0-059 
7 | 3-B 158 129 5-62 1-90 1-94 7-7 424 435 0-059 
8 | B 90-7 74-9 11-1 4-39 4-49 13-0 569 1002 0-053 
9 3-B 92-1 75-3 11-7 4-34 4-49 10-2 566 992 0-055 
10 | 3-B 92-1 73-5 11-4 4-30 4-36 10-6 547 984 0-053 
11 MB 56-6 37-2 18-7 4-93 5-01 | 5-6 318 1128 0-055 
i2 3-MB 56-6 37-2 20-6 4-97 5-06 5-6 324 1135 0-052 
13} B 58-6 49-4 20-4 6-77 9-31 68-0 579 1570 0-047 
14 3-B 61-7 50-0 21-0 7-07 9-85 67-3 614 1618 0-051 
15 | 3-B 61-7 50-0 21-2 7-14 9-70 66-0 619 1632 0-057 
16 | B 62-8 49-3 18-6 7-28 7-45 11-1 601 1662 0-049 
iF...2 3-B 63-8 49-3 19-3 7-40 7-49 8-3 611 1690 0-052 
18 3-B 63-8 50-4 18-9 7-43 7-49 8-3 613 1696 0-051 








(not shown on the diagram) is tripped, admitting 
air to the cylinder 3, the closing piston 5 is there- 
fore forced down, rotating the interphase coupling 
shaft in the reverse direction, resetting the oil 
pistons, and by means of the loose link coupling 
closing the contacts 19, 20. The breaker is held 
closed or open by the toggle spring 23. 

During the opening operation the oil pressure 
and shock are carried by the stiff bakelite paper 





tube 31, the porcelains being employed solely as 


All the above tests were made with the same set of fixed and moving contacts and with the same oil. 


a new contact, a contact after completing one 
set of seventeen tests to B.S.S. 116/37, Part 2, 
and two contacts which have carried out all the 
seventy-one tests shown in Fig. 4. All the contacts 
were suitable for remaining in service without 
attention. Table I gives data for a typical series 
of consecutive short circuits made without main- 
tenance or adjustment. It is significant that 
throughout the development, no trouble was 
experienced with regard to interruption of short 





circuit, the successful operation in this respect 
being largely predictable mathematically, based 
on power input and rate of rise of restriking 
voltage. 

Figs.6 and 7 show two typical oscillograms of tests 
interrupting 650 amperes (symmetrical) at 132 kV 
recovery voltage and of an asymmetrical test 
interrupting 9300 amperes R.M.S, total in one 
phase with 50kV recovery. The piston and contact 
travels are identical under both conditions, and 





FiG. 7—-ASYMMETRICAL SHORT CIRCUIT OF 9300 AMPERES 


the damping of the contacts after their initial 
high acceleration is shown on the contact travel 
curve. 

The impulse breaker is intended primarily as a 
high-speed unit having a time characteristic com 
pletely independent of current for voltages of 
88 kV and above. At lower voltages the difficulty 
of obtaining a high speed of operation with con- 
ventional arc control devices is less, and special 
breakers of this type operating ia three to four 
cycles over a fairly wide range of current are obtain- 
able. If, however, speed and consistency were to 
justify increased cost, impulse breakers could be 
designed to operate, for instance, in 0-04 second 
at 33 kV. 

Other advantages are, however, inherent to the 
lay-out adopted : although bushing current trans- 
formers are retained, the oil quantity is only one- 
quarter that required for a normal tank type oil 
circuit breaker, while the internal creepage and oil 
clearance distances are all approximately doubled. 
These clearances, combined with the use of suitable 
stress shields, afford a considerably higher dielectric 
strength than normal with the breaker in either the 
closed or open position. Accessibility is also 
improved, it being possible to drain the breaker and 
remove the cross jet pots through the explosion 
chamber housing end plate in half-an-hour. 

The author wishes to express his indebtedness 
to the Metropolitan-Vickers Company for per- 
mission to publish details of these circuit breakers. 








THe Scrence Musrum.—The Science Museum has 
recently received from Mr. Thomas H. Court a gift of a 
large number of early opti.al, mathematical, and astro- 
nomical instruments, some of which are now displayed in 
a single group in the Optics Gallery. The seventy objects 
include an Italian recipiangle of about 1600. This is an 
instrument which was used for measuring angles in survey- 
ing, and it is also marked with lines and scales for making 
calculations. This method of calculating had been 
invented by Galileo only a short time previously to the 
making of this particular recipiangle. There are early 
telescopes with vellum tubes, silver drawing instruments, 
and several fine astronomical reflecting telescopes made by 
such noted eighteenth century opticians as James Short, 
John Bird, and C. 8. Passemant. The donation includes 
several rare microscopes of the seventeenth, eighteenth, and 
early nineteenth centuries, notably a beautiful compound 
instrument of the Divini-Campani form with silver mounts, 
a number of the Culpeper type and some of the earliest 
achromatic microscopes by English and Continental 
makers. 
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Mechanical Evaluation of Definite 
Integrals* 


By W. R. CRAWFORD, M.Sc., Ph.D., Whit. Sen. Sch.t 


INTRODUCTION 


E is well known that the radial averaging instru- 
ment, consisting of a tracer arm of variable 
length pivoting about a fixed point, and with a 
measuring roller attached near the tracing point, 
may be used in conjunction with certain curves 
to evaluate mechanically hyperbolic, elliptic, and 
allied functions. Referring to Fig. 1, PQ is any 
curve, r=f (0), and O A is a tracing arm arranged 
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to slide through and turn about the point O. The 
arm carries a measuring roller R which rolls on the 
plane containing PQ. If the point A be taken 
round the curve P Q from 0=« to =f, then the 
distance rolled by R is = by 
A=B 
z=fr.d6-= I f(0).d 8. 
d=a 
To make use of this inetd of evaluating a 
- difficult integral the appropriate curve must first 
be drawn and the tracer point then taken carefully 
round the perimeter. These processes lead naturally 
to the errors associated with all graphical methods, 
and the object of the present article is to show how, 
in certain cases, such errors may be eliminated by 
causing the tracing point to describe the necessary 
curve in a purely mechanical manner. 


LOGARITHMIC FUNCTIONS 


It is possible to construct a number of mechan- 
isms for which { r d 6 takes the form of a logarithmic 
function. Such mechanisms may therefore be 
utilised for the mechanical computation of natural 


logarithms. Two examples of this class are given 
below. 
B 
(i) a f sec. 0. d 8. 


The essentials of the mechanism for the evalua- 
tion of this integral are shown diagrammatically 
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in Fig. 2. This arrangement consists of a Peaucel- 
lier straight-line mechanism with a measuring 
roller R mounted so that its axis always lies along 
OBA, its distance from the origin O being equal 
to OA. This roller is free to rotate about OA 
and rolls on a horizontal plane. Let OA =r 





* Crown Copyright reserved. 
+ Of the Building Research Station. 





and assume that the normal from O on the straight 
line X X, which is traced by A, has a length a. 
Then the distance rolled by R during an angular 
displacement of O A from 6=« to 0=£ is given by 
py 
eas 
ah 


doa feo 0. dé 


or 
{tam (m/4-+B/2)) 
| tan (7/4-+-«/2) | 
By putting «=0, this mechanism may be used to 
compute logarithmic tangents. 
B : 

dé 

(1+6 @)° 


a 
A second mechanism utilising the Peaucellier 
cell is shown in Fig. 3. In this instance the measur- 


z=a log, 


(ii) a 


Bevel Gears 
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ing roller R slides along a rod 8 and rolls on a dise 
D. The distance O A of the roller from the centre 
O is controlled conjointly by the nut B, working 
on a screwed portion of the rod S and the Peau- 
cellier linkwork. The screwed rod § derives its 
angular motion from the rotation of the disc D 
through a pair of bevel gears. 

If the initial radii are O A>m and O B=n and 
pis the pitch of the screw S and the gear ratio of disc 
to rod is k/1 then after an a: displacement 0 
of the disc from the initial position the radius 
O B’ will be 

O B’=n+pk 0/2 z. 

By virtue of the Peaucellier lnkwork, the pro- 
duct O A. OB is constant for all positions of the 
mechanism, and so 

. mn mn 
OA == 58 spaeeee 

lt follows that the measure of rolling of R on the 

disc D is for displacement « 
6=a 


a 


= |r. dd—mn/ 
Jer 


6=0 0 


4 
=| 
Oo 


z=(2 7 m n/p k) log, (l+-pk a/2 7 n). 

By suitably selecting the values of the constants 
p, k, m, and n, this mechanism may be arranged 
to compute mechanically all logarithms within a 
given range. 


a 


dé 
(l+pk 6/2 an) 


dé 
pkal27 





or 


TRIGONOMETRICAL FUNCTIONS 


A very simple application of the foregoing prin- 
ciples will result in the mechanical recording of 
sines and cosines of any angle. In the mechanism 
of Fig. 4 the tracer arm O A is free to slide through 





O and also to rotate about this point. The roller 
R turns freely about O A and rolls on a horizontal 
plane. When the crank a is rotated so that the 
angular displacement of O A is 0, then 
O A=r=2 a cos 6, 
and so for a displacement 6=« R rolls a distance 
6=a 
z= frd b= 2a cos 8. d @=2a sin a. 
6=0 
In a similar manner a measuring roller at A 








The Encineen” 


Fic. 4 


with its axis normal to O A will record values of 
2 a (1—cos «). 
ELLiptic FUNCTIONS 
If the tracing point of the radial averaging 
instrument be caused to move round the perimeter 


of an ellipse the resulting distance rolled by the 
measuring roller is a measure of the value of a 
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FIG. 


certain elliptic integral. The whole operation may 
be made mechanical by combining the radial 
instrument with the simple elliptic trammel. The 
mechanism of Fig. 5, for example, will evaluate the 
elliptic integral 





fad 0/V 1—(@—a*) sin? 6/6". 
.e) 


Here again the tracer arm OA is free to slide 
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FIG. 6 


through and turn about the point O. It is hinged 
to the bar CD at A and carries the measuring 
roller R, which rolls on a horizontal plane. The 
ends C and D of the bar C D slide respectively along 
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the two perpendicular axes O Y and OX. The 
point A traces an ellipse of semi-major axis 
AC=a, and semi-minor axis A D=6, and the 
radius of the tracing arm is, for an angular dis- 
placement 8, 


O A=r=a/V 1—(b?—a?*) sin? 6/b*. 
It is immediately evident that the distance 
roiled by R during displacement of the arm O A is 








6=a m 
z=frd 0=fad 6/V 1—(6®—a?) sin? 6/6", 

6=0 oO 
which has the form of the “ elliptic integral of the 
first kind.” The value of the modulus /(6?—a®)/b? 
may be varied over a wide range by altering the 
position of the point A with respect to the ends of 
the link C D. 


INVERSE OPERATIONS 


There exists a group of mechanisms which by an 
inverse process will yield some useful results. An 
example of this type is a mechanism, illustrated 
in Fig. 6, for the mechanical extraction of square 
roots. The arrangement is based upon the use of 
the spiral of Archimedes. The roller R is free to 
rotate about an axis parallel to the axis O A of 
the screwed rod 8S. The radial distance O A is 





controlled by the nut B, and the screwed rod 8’ 
which derives its rotation from the disc D through 
a pair of bevel wheels. R rolls on the dise D. 

When this dise is rotated the tracing point A 
describes an Archimedean spiral, the onare of 
which is 

=p k 0/2 x, 

where @ is the os turned through in moving 
the point A from the centre O to the position shown, 
p is the pitch of the thread on S and k is the gear 
ratio of disc to rod. 

The roller R. then measures a distance 

6=a 


2=fr.d 0= [(p k/2 2) 0d 0=p k a/4 m. 
6=0 O 
This may be rewritten as 


a*==(4 /p k) z 
and hence the angular displacement of the disc D 
is proportional to the square root of the reading of 
the roller R. 

The mechanisms which have been described 
above are merely a few of the great many which 
could be devised for true mechanical evaluation of 
difficult definite integrals. They are intended to 
serve only as illustrations of the principles involved 
and to give some indication of the scope of the 
subject. 
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'}\HE final paper taken on the morning of March 30th, 

was “Fatigue in Welded and in Riveted Joints in 
2 9-E Steel Plates,’ by Professor B. P. Haigh 
and T. S. Robertson. 


FATIGUE IN RIVETED AND WELDED PLATES 


Cracking has been investigated experimentally in samples 
cut from riveted or welded seams, and in samples of structural 
steel without joints but with rolled, corroded, or deeply pitted 
surfaces. The welded samples were made by different methods 
in works and shipyards. Alternating, reversing, and pulsating 
loads corresponding to different conditions of practical service 
were used in a testing machine that applies the measured loads 
throughout the whole length of the test piece. The results of 
the tests are considered to afford reliable data for use in drafting 
rules and regulations for the control and guidance of practical 
design. The modes of failure were by cracking under severe 
ranges of load or by plastic yielding followed by cracking under 
severe maximum loads. Samples with turned and well- 
finished surfaces gave high limiting ranges of stress that repre- 
sent optimum safe values attainable only under ideal labo- 
ratory conditions. Samples welded by machine with automatic 
control gave values close to the optima for rolled plates, and 
hand- welded —- _ lower strengths that la been 

lassifi to « ti grades that can be relied upon with 

confidence in different: circumstances. Butt welds resisted 
wider variations of stress than fillet-welded lap joints, which 
latter were found substantially stronger than riveted joints. 
The optimum strengths of riveted joints were deduced from 
experiments on single rivets with double butt straps. 


Mr. C. S. Lillicrap said that it was telling no secret 
to say that the application of welding to parts of 
structural importance in shipbuilding was not, at 
first, welcomed very cordially by the industry 
generally. When at last those who had faith in the 
possibilities of welding were able to present irre- 
futable evidence of the advantages to be gained and 
the inherent soundness of.the process, they were told, 
** Yes, that is all very well, but what about fatigue ? ”’ 
It was the stand at the last ditch. When that issue 
was raised and an endeavour was made to find data 
for the fatigue values of riveted joints it was dis- 
covered that no such data existed—and that was 
only a few years ago. Now at last there was the 
direct comparison between welded and riveted joints, 
for which they had all been waiting, the result of 
which was to be found in the phrase in the summary 
at the head of the present paper, namely, ‘“ Butt 
welds resisted wider variations of stress than fillet- 
welded lap joints, which latter were found substan- 
tially stronger than riveted joints.”” That statement 
was not only encouraging ; it was decisive. Summing 
up, he said the results showed conclusively that given 
a steel suitable for welding, the welded joint was 
superior to the riveted joint, and they should do much 
to encourage the further development of welded work 
in mild steel. 

Professor V. G. Shepherd, commenting on the 
importance of a fuller knowledge of fatigue, said there 
was an aspect of it which was often overlooked, and 
that was that the effects of fatigue were cumulative— 
that was to say, a metal did not recover from the 
effects of partial fatigue by itself. An important 
point in the paper was the emphasis laid on the neces- 
sity for avoiding stress concentrations at any point. 
Whilst that was important in designing a structure 
to withstand steady loads, it was even more important 
in structures under alternating stresses. For that 





reason he thought they could never hope to design a 
riveted joint as strong as a welded joint because in 
a riveted joint it was impossible to avoid stress con- 
centrations round the rivets. 


Pduring a fatigue test. 





Engineer Rear-Admiral A. C. Crousaz said that 
fatigue had never been taken into consideration in 
ship design until comparatively recently, and then 
only in connection with moving parts. The paper, 
however, dealt with structural steel, and inferred 
that fatigue should be considered in non-moving 
parts. Those parts were designed on the basis of 
either yield point or ultimate tensile strength, and 
that had been done for very many years, apparently 
with some success. They had probably seen hundreds 
of failures of sorts, but in how many was there any 
sign of plastic yielding? He ventured to suggest 
that it was very few. Even in such apparently static 
structures as boilers, it was rare to see any signs of 
plasticity before failure, and the more such failures 
one saw, the more was one led to the conclusions that 
that fatigue was a very common cause of failure, 
even in such apparently non-moving parts as boilers. 
As far as naval boilers were concerned, it was seldom 
that any failure other than fatigue caused a boiler 
to be scrapped. It was clear therefore that the 
fatigue properties of materials must not be ignored. 
Whilst mild steel had been the principal material 
for structures, cognisance had been taken, unknow- 
ingly, of the fatigue properties of the material when 
the lower yield point or the ultimate tensile strength 
had been used as a basis of design, but with alloy 
steels the position might be very different if design 
was on the basis of the lower yield point, which might 
bear little or no relationship to the fatigue value. The 
authors had done good work in calling attention to the 
low fatigue strength of riveted joints. With regard 
to the use of welding generally for important purposes, 
he said he had felt for some years that the only pro- 
perty of good welding which was a little disappoint- 
ing was its fatigue strength, which was not generally 
as high as it should be. The authors’ suggestion of 
segregation as a possible cause was interesting, and 
should be borne in mind. It had been remarked that 
non-metallic inclusions of the angular type might be 
responsible, by reason of their sharp angles, which 
might form the starting points for internal cracks 
However, he was pleased to 
see that the Institute of Welding had in contempla- 
tion a research to investigate the reason for the lower 
fatigue strength of welded joints, and it was to be 
hoped that the mystery would be elucidated. 

Mr. C. P. Sampson remarked that in his student 
days he had always been perplexed as to why an 
accurate fatigue limit was not used as a basis of 
design instead of ultimate tensile strength divided 
by a factor of ignorance. It was quite true that the 
semi-fatigue range divided by the ultimate was 
reasonably constant. For mild steel it was slightly 
under 0-5, but if an endeavour was made to try and 
apply similar ratios to a built-up structure one soon 
found oneself in difficulties. The authors pointed 
out that the semi-fatigue range for riveted joints 
was not likely to be greater than 50 per cent. of 
the ultimate, but that seemed to be a very high 
figure and for one joint illustrated in the paper it 
was only 20 per cent. 

Mr. Bart. 8S. Varty (Bureau Veritas) remarked 
that although it had sometimes been said there were 
too many papers being written on electric welding, 
the fact was that very little was yet. known about it. 
It was only when something smashed that it was 





possible to learn anything and he had been trying 
to smash things all his life. He had wanted, on one 
occasion, to smash some davits, but he was not allowed 
to do so because it was too e ive. That was the 
whole trouble. The question of cumulative stresses 
was very important because there were hidden 
stresses, and in two months’ time there would be 
published some papers on the Continent on the 
collapse of a certain structure, which he would not 
mention at the moment, which would throw a great 
deal of light on that important matter. 

Mr. E. F. Newall said it was interesting to speculate 
whether the. fatigue strength of a weld depended 
on the inclusions in the weld, on the composition or 
structure of the weld, or possibly on the internal stress 
in the joint. With regard to inclusions, it was 
very reassuring to learn from the paper that the 
fatigue strength of those welds containing small 
inclusions of slag was approximately +5 tons per 
square inch, whereas the average value was within 
+5and +7. That was reassuring because, in making 
a multi-weld in practice it was very difficult to find 
a weld which did not contain small particles of slag, 
especially if the men were working on piecework 
and did not thoroughly clean the weld. However, 
the use of X-rays to diagnose welds would be very 
helpful and the results in the paper in that respect 
were very reassuring. 

Mr. H. J. Tabb, speaking of corrosion fatigue, 
said he did not think it was yet generally realised 
that, under corrosive circumstances, only a very 
small alternating stress could be permitted if a long 
life was desired. Reference was made in the paper 
to a series of tests of butt welds in which small flaws 
were deliberately included. It was possible, of 
course, to produce welds with far fewer blemishes, 
but the danger was not merely one of number. In 
one of the samples a small hole was drilled right 
through the piece, in addition to the gas holes and 
slag inclusions already present. In spite of that, 
however, the crack started at a slag inclusion and 
spread through the weld material without showing 
any tendency to approach the hole. That showed 
the dangerous nature of flaws, but, nevertheless, 
the authors concluded that welded joints were 
superior to those which were riveted provided the 
welded joints were correctly designed. 

Mr. E. F. Spanner said that in the case of a ship 
built in this country there was always the danger 
that at some time during its construction some part 
of the structure would be fixed, leaving it in a higher 
state of initial stress than the part of the ship on the 
opposite side. That was not a very serious matter 
with riveted joints, because the rivets could slip ; 
but if it happened with a welded joint there was the 
possibility of getting such an excessive stress that 
there would be fracture. Professor Haigh had carried 
out experiments with stresses only at right angles 
to the joint. In the case of the “ Ark Royal” and 
the ‘‘ Sea Gull,’’ and other ships with welded hulls, 
the lap joints were along the length of the hull, and 
he felt the authors’ investigations would not be 
complete until fatigue stress tests were carried out 
along the line of the weld. 

Mr. M. K. Purvis (R.C.N.C.) said that the Admiralty 
had discontinued the use of deep double joggling for 
strength members, although it was still used whenever 
a flush bearing surface was essential. Joggling of 
plating was avoided in all cases as much as possible, 
but, where necessary, a lazy joggle was used, in which 
there was a substantial length of reverse curvature. 
In that type of joggled lap the stress concentration 
was slightly greater than that for the shallow single 
joggle, in which the stress at the toe of the weld on 
the joggle was about 1} times the uniform stress in 
the plate outside the joggle. Those comments on 
stress concentration in welded lap joints also applied 
to a certain extent in riveted joggle laps, but in their 
case the stress concentration was less as a result of 
the larger width of lap. A word of warning should be 
given to those who might think that Admiralty high- 
tensile steels were not very much superior to mild 
steel in fatigue. The samples tested by Professor 
Haigh in 1936 did not represent current Admiralty 
welding practice, which limited the welding of high- 
tensile steel to thicknesses below }in. 

Mr. Robertson, replying in part to the discussion, 
said, with regard to the effect of small inclusions of 
slag on the fatigue strength, that welds had been 
produced which looked very good indeed anal there 
might have been only one flaw, but it was from that 
flaw that the fatigue crack started. It seemed 
impossible to aim at the complete removal of all 
flaws in ordinary hand welding practice. No tests 
had been carried out on lap rivets, but he thought 
they were bound to be worse than the tests on double 
butts. With regard to stresses along the line of the 
weld, he said he was under the impression that some 
work of that kind had already been done in this 
country. 

A fuller reply in writing was promised, and a hearty 
vote of thanks to the authors closed the morning 
session. 


ALL-WELDED HULLS 


At the morning session on March 31st, Sir Eustace 
Tennyson d’Eyncourt took the chair, and a paper 
entitled ‘‘ The All-welded Hull Construction of H.M.S. 
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** Seagull,” by A. Nicholls, was first read and dis- 
¢ : 
This paper deals in detail with the comparison 
between an all-welded ship and a riveted ship of 
similar design built in the same yard. It records the 
variations in the design of the structure necessary 
to achieve a satisfactory all-welded result. There are 
many illustrations and the record of progress, 
including the difficulties met with in the construction, 
is given. The final results obtained on the completion 
of the vessel lead to the conclusions that the entire 
welding of a ship’s structure, particularly of a warship 
type, is a practical proposition; that a valuable 
saving in weight can be obtained by using this tech- 
nique; and that for the all-welded type of con- 
struction the longitudinal system of framing appears 
to be the most suitable. 


DIscussioNn 


Sir Stanley Goodall, in a written communication, 
said that the use of welded instead of riveted joints 
throughout the hull of the ‘‘ Seagull ’’ was undertaken 
as an experiment, and only time would show whether 
or not the experiment was a success ; present indica- 
tions were that it would be. The ship had been 
severely tried with satisfactory results. Four years’ 
experience had been obtained with several warships in 
which the fore part had been entirely welded, and 
up to date no troubles had been met. 

Sir William J. Larke, also in a written communica- 
tion, said that it would appear from the author’s 
conclusions that there was not only a substantial 
saving of weight by the adoption of welding, but that 
no insoluble problems were involved in its application 
to shipbuilding. 

Commander J. P. Marsh (commanding H.M.S. 
“‘ Seagull ”’) said that before he had commanded the 
‘“* Seagull’? he had been in command of a ship of the 
same type, but which was riveted, so that he had had 
the opportunity to compare a riveted and a welded 
ship. In view of the comments he had heard against 
welding, he had been more or less prepared for the 
‘* Seagull” to break up. But for the trials he had 
been to the Faroes and to Iceland in order to find some 
bad weather (which he had found) and the ship had 
behaved perfectly. She was very stiff and there was 
not a creak or a groan anywhere, even in the super- 
structure, where one usually expected to find groaning 
and creaking. Before the trials there had been a day 
of calm weather, during which he had made fuel 
consumption tests, steaming at certain speeds for a 
given time, and he had learned then that for a given 
number of revolutions the ship could steam faster 
than H.M.S. “ Leda,”’ which was in company. At 
present, in a flotilla, the ‘‘ Seagull ’’ could still steam 
faster, for the same number of revolutions, than any 
other ship in the flotilla. That was due to saving in 
weight—there was 3in. less under the water—and 
also to the smoothness of the hull as compared with a 
riveted ship. He was able to travel at 12 knots on 
one boiler, whereas no other ship in the flotilla could 
do that. It meant great economy, and his returns 
of oil fuel expended each week were far below those 
of any other ship in the flotilla. 

On the completion of the bad- weather trials he had 
had every compartment in the ship opened, and had 
found that she was as tight as when launched, there 
being no sign of water anywhere. There was no speed 
at which the ship vibrated unduly. On the quarter- 
deck there was a winch having about 3 miles of wire 
on it. Whereas he had noted a lot of vibration on a 
riveted ship when working the winch, so much so that 
the voice pipes on the bridge, and the binnacle, began 
to chatter, he had found that on the “ Seagull ’’ he 
had often to ring aft in order to ask whether the men 
were heaving in! He believed that was due entirely 
to the ship being strengthened longitudinally. 

It was very much easier to keep the bilges clean 
in the “ Seagull ” than in a riveted ship, because the 
frames were about twice as far apart in the “ Seagull ” 
so that there were half the number of frames and about 
half the amount of work to be done; further, the 
bilges were perfectly smooth. That meant economy 
in man power. 

Mr. E. F. Newell remarked that the success of the 
construction was no doubt due to the care taken in 
the design and the supervision of the work in the 
dockyard. In some foreign yards the failure of 
welding had been due very largely to the use of 
improperly covered electrodes or even to the use of 
bare rods. No doubt distortion could be overcome 
largely if more of the work could be done on the 
grids. Distortion in the bulkheads in the ship itself 
was counteracted by practical experience and proper 
welding procedure, and it was interesting that pro- 
cedure had been developed which largely overcame 
distortion troubles. Although many people were 
alarmed by the possibility of stress remaining in 
certain parts of the ship, no doubt during the life of 
the vessel such internal stress was very largely 
relieved, as stress in plate was relieved. There was 
no report of any major failure due to concentration 
of stress in a properly designed and welded ship. 

With regard to saving in weight, as compared with 
riveting, it was approximately 10 per cent. in the 
“Seagull’’; but that vessel was only partially 
designed for welding, and no doubt with the use of 
welding right from the start the saving of weight could 

be increased. In several all-welded tankers and other 
ships in this country and others the saving in weight 





was approximately 20 per cent. Even greater saving 
in weight might be visualised, especially where there 
were properly designed berths for shipbuilding where 
welding was used entirely. One could visualise very 
much larger grids on which about 50 tons of material 
could be welded flat, enabling larger electrodes to be 
used and greater speed of welding to be attained. 
No doubt there would also be less distortion in the 
work under those conditions. 

Recent developments had shown that larger gauge 
electrodes could be used, with considerable saving in 
cost and time of welding, but their use obviously 
necessitated the provision of sufficient welding equip- 
ment, and whereas at present there might be only 
100 amperes per welder, one might expect a 200 or 
250 amperes per welder in the yards of the future. 

Mr. C. 8. Lillicrap said that the saving of weight in 
a welded ship, as compared with a riveted ship, was 
rather more than was indicated by the figures in the 
paper. He emphasised that the ‘‘ Seagull ’’ was not 
designed originally for welding. It would certainly 
have been better to alter the transverse framing and 
to have adopted more the longitudinal system. 
There would not then have been so much trouble 
with the corrugations of the garboard strakes and 
outer bottom plating. The scantlings were light, and 
therefore the distortion problems were emphasised. 
If the plating were even a little thicker than that 
on the “ Seagull,” there would be nothing like so 
much trouble. The buckling of the bulkheads had 
developed some time after they were erected in the 
ship, and the lesson there seemed to be that in welded 
structures the stiffest part should be constructed 
first. Actually, the bulkheads were welded alongside 
and then put in, and then the shell and decks were 
welded, and the shell was obviously the stiffest part 
of the structure. It was easy to arrange to weld the 
stiffest part first ; it really meant leaving one welding 
seam open and closing it after it was in place. The 
cost of building the “‘ Seagull ” was less than that of 
the riveted ship. 

Mr. Bart 8. Varty (Bureau Veritas, Paris), said he 
believed welding was cheap, but the necessary erec- 
tions in the yard which had to be provided before the 
work was commenced were costly. 

Sir Eustace Tennyson d’Eyncourt, bearing in mind 
that in calculating the strength of a riveted ship an 
allowance was made for loss of area due to rivet holes, 
asked whether allowance was made in calculating 
longitudinal strength of the main girder. 

Mr. Nicholls, in his reply, said it was realised that 
in the welded ship there was not the line of weakness 
such as in a line of rivets through the frame, but 
there was the possibility of some local stresses or some 
peculiar effect due to two lines of welding running 
down the frame. The strength of the “ Seagull” 
was found eventually to be quite satisfactory ; stress 
and strain measurements were taken when she was 
at the Faroe Islands, and they were all very satis- 
factory. In reply to Mr. Varty, he said that one of 
the principal methods of ascertaining whether the 
structure was satisfactory was by water testing. One 
of the aft boiler-rooms was filled up, and the records 
showed that the movements and the small strains 
there were less than with the ordinary riveted bulk- 
head. The effect of the concentration of heat when 
using large electrodes must be investigated a great 
deal yet before large electrodes could be adopted 
wholeheartily in the dockyards. Experiments had 
been made with large gauge electrodes, but with the 
small ship it was desired to use the smaller electrodes, 
the one run of weld annealing the other weld imme- 
diately beneath it. 


Licgut ALLOY SHIPS 


The next paper was “ Light Alloy Ship Construc- 
tion,” by W. C. Devereux and Dr. E. V. Telfer. It 
was reprinted in our last number. 

Mr. Devereux, referring to the freedom from indent 
damage of the light alloy, as evidenced in the paper 
by the reference to the experience with milk churns, 
added that light alloy railway carriages also had 
withstood collison better than steel carriages. With 
regard to the offer by the aluminium industry of a 
research scholarship to facilitate the research into 
the application of light alloys to ship construction, he 
said that that offer had been accepted. 


Discussion 


Dr. G. 8S. Baker said that as a member of the Sea- 
plane Advisory Committee he referred to some recent 
vessels built of aluminium. Three different designs 
of flying boats during the last six years had had light 
alloy floats. When the first was built there was some 
fear that the bottoms would not stand up to corro- 
sion, and the “ Kent” class was given a stainless 
steel bottom, which had involved an additional 
weight of 300 Ib. to each flying machine. The cost 
was so severe that in the Empire boats now in use 
the floats were entirely of light alloy. Those boats 
were 88ft. long and of 10ft. beam, and their all-up 
weight was something like 20 tons. Those two-deck 
types were designed to meet stress conditions far 
more severe than in most ships, and the factor of 
safety, instead of being 5 or 6, was down to half that 
value. But no material physical deterioration or 
trouble had been experienced in any of them. 

Dr. C. H. Desch, commenting on the metallurgical 
and engineering problems still to be dealt with, said 





that, although some of the light alloys were very 
resistant to corrosion under normal conditions, they 
had to be joined, for example, by welding, and the 
problem of weld decay was not unknown even in 
them. Moreover, exposure to stress and to corrosion 
at the same time sometimes brought about remarkable 
effects.  Intercrystalline corrosion, which ‘was 
characteristic of many aluminium alloys and brought 
about deterioration and failure very rapidly indeed, 
occurred even in such alloys as those discussed in the 
paper, under certain conditions, and research workers 
would have to concentrate on using them in such a 
way as to avoid risk of that type of corrosion. 

Mr. P. Pritchard spoke of his personal experience 
with six or seven light alloy boats, ranging from small 
high-speed racing boats to a fair-size cabin cruiser. 
In no single instance had he experienced any trouble 
or failure with them. With regard to corrosion 
resistance and upkeep, the results had been quite 
satisfactory. The motor cruiser was built about eight 
years ago, and for the first two or three years it was 
taken out of the water every twelve months and 
carefully examined, the paint being scraped off for 
that purpose. But after three or four years, as the 
result of the experience gained, no further notice was 
taken of it. and for the last four years the vessel had 
not been taken out of the water and had not had a 
coat of paint. His experience led him to believe that 
the heat-treated alloys would not be readily accept- 
able either to the naval architect or to the shipbuilder. 
In the first place, it was generally admitted that the 
heat treatment of aluminium alloys rendered them 
rather more susceptible to corrosion than were the 
unheat-treated form. Further, the cost of heat treat- 
ment and the cost of working heat-treated alloys was 
considerably higher than that of the natural unheat- 
treated variety. As to the indication in the paper, 
that silicon alloy electrodes had given the best 
results, he said that, apart from the creation of further 
electrical potentials in the weld, the silicon alloys 
were not remarkable for their high strength pro- 
perties, and he suggested that considerable research 
was necessary before accepting the statement that 
welding could be entirely successful. 

Mr. G. W. Lacey (British Aluminium Company, 
Ltd.) said that in the wrought forms the straight- 
forward aluminium - magnesium work - hardening 
alloys, which formed the main part of the alloys in 
the Navalium group, were mechanically akin to mild 
steel. There was nothing unusual in the technique of 
forming and jointing for every part of boat con- 
struction, which had been thoroughly worked out 
and proved. Painting and maintenance was much 
simpler than with steel construction. There was no 
need for special protective treatment, such as anodic 
oxidation, as in aircraft construction, where very 
much thinner sections and skin thicknesses and rela- 
tively greater stresses and vibration effects were 
involved. The properties of the alloys in the Navalium 
group had been fully argued with Lloyd’s surveyor, 
who had satisfied themselves as to its structural 
suitability and had passed boats such as “‘ Diana IT” 
as Al. The Board of Trade had tested and passed 
light alloy lifeboats as satisfactory for service. 

For aluminium alloy material to be used exten- 
sively in shipbuilding it must be as cheap as possible ; 
but the authors’ statement that ‘the halving of 
present ingot prices at least is the order of reduction 
reasonably to be expected” was very optimistic. 
Nevertheless, the increased consumption that might 
be achieved and the production of the larger and the 
simpler wrought sizes and shapes required for ship 
construction would naturally contribute to a lowering 
of the cost of production. At the same time, the 
corrosion resistance of the alloys must not be impaired 
for the sake of cheapness. 

Mr. W. W. Marriner recalled that he was in charge 
of the trials of the 60ft. torpedo boats constructed in 
aluminium-copper alloy by Yarrow and Co. for the 
French Government in 1895. The boats had the 
maximum power that could be crowded into them, 
which meant a certain amount of vibration in those 
days, so that it was rather courageous to build a boat 
in aluminium alloy at that time. Having paid a 
tribute to the late Sir Alfred Yarrow, who had been 
on the first trial of the first vessel, he said that nothing 
had happened up to the time it was delivered to the 
French Navy ; but some time later it was moored in 
harbour alongside a copper-bottomed sailing vessel, 
and the results within about a week were disastrous. 
Aluminium had been used in those days also on the 
first 30-knot destroyer for a great .many of the 
fittings, but the experience was that cast aluminium 
would not stand the vibration of a destroyer in those 
days. With wrought aluminium there were no ill 
results. 

With regard to corrosion, Mr. Marriner drew atten- 
tion to the danger of using some anti-fouling and anti- 
corrosive paints which might dissolve the protective 
film. Some of them were not good for use with 
aluminium. 

Mr. F. R. C. Smith (Northern Aluminium Company) 
said that a lot of stress was laid upon corrosion, but 
he felt that corrosion was really a relative term. If 
he wanted a motor boat which would last, he would 
not have it made in steel. 

Mr. Frank G. Woollard said that the case for the 
greater use of light alloys in ship construction had 
been proved beyond doubt, but practical considera- 
tions and applications were always a few years 
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behind the demonstration of possibilities. The delay 
in the large-scale adoption of aluminium for marine 
purposes was due to two main resistances (a) the 
economic problem and (b) the fear of corrosion. The 
anxiety of naval architects in regard to the corrosion 
resistance of light alloys had, in the past, been 
fortified by some very doubtful applications of 
entirely unsuitable alloys, but where the right alloy 
was applied in a proper manner there need be no 
anxiety as to the result. 

In the paper it was said that “ warship applica- 
tions are, of course, the most obvious and the most 
extensive, and the experience here gained with par- 
ticular allcys is producing a confidence which would 
ensure the more widespread use of Navalium, when 
this becomes more generally available ” .». . He thought 
there was a possibility of misinterpretation. The 
alloys were available in the sense that they had been 
proved out and had been manufactured in quantity. 
It was only because the rolling mills throughout the 
country were extended to capacity on light alloys for 
aircraft that these metals were not readily available 
for marine p . Reference was made to silicon 
alloy electrodes for welding purposes. From experi- 
ence it was believed desirable that welding should be 
undertaken with electrodes of the same composition 
as the plates, as thereby the tendency to corrosion 
at the joints was obviated. The experience of his 
firm was confined to “little ships,” but in such con- 
struction it definitely preferred riveted joints for 
underwater construction. 

Mr. H. A. M. Napier remarked that in case ship- 
owners and naval architects should, as a result of the 
paper, jump into aluminium alloy construction, 
it should be remembered the world output of 
aluminium was a few hundred thousand tons a year. 
The shipbuilding industry in this country probably 
used several hundred thousand tons of steel in a year, 
so that it would be hard put to it to secure reasonable 
quantities of structural aluminium alloy until world 
aluminium output had been multiplied by a very large 
factor, perhaps something like 10 or 20. 

Mr. A. B. Lisle said that when examining the 
suggested schedule of compositions, &c., at the end 
of the paper, the following points were to be noted :— 
No mention was made of the modified Al/Si alloy, 
which was extensively used in shipbuilding work, par- 
ticularly for castings, and was likely to continue to be 
favoured for numerous purposes. Secondly, hardly 
one of the suggested alloys was shown to have tensile 
strength or elongation comparable with mild steel. 
Thirdly, the compositions were so wide apart, 
especially when the Al/Si alloy was included, that 
they could not by any reasoning be called by a common 
name. Indeed, it seemed to be clearly a case where 
such simplification would only prove misleading. 

He asked the authors if they really meant that plate 
material in a corrosion-resisting alloy of high mecha- 
nical strength was available in lin. thickness, in such 
large sizes as 10ft. by 35ft. If any such plates were 
produced in this country, other than in pure or nearly 
pure aluminium, he asked what was the ultimate 
strength and elongation. Further, if sections of ship 
construction size and shape could be produced in 
lengths up to 85ft., he asked what mechanical pro- 
perties they possessed. Perhaps more important, 
how was it proposed to transport them on our railways 
and roads, bearing in mind particularly the com- 
paratively vulnerable nature of aluminium alloys ? 

Asking for further information on the 100 per cent. 
weld strength mentioned, he said it seemed to be a 
revolutionary advance, provided, of course, that the 
finished cast weld could be given a ductility compar- 
able to that of the wrought materials it joined. 

He also asked why silicon alloy filler rod was indi- 
cated when it was axiomatic to utilise filling material 
closely similar to the welded parts, a procedure 
avoiding to some extent stress concentrations and 
the tendency towards corrosion. He asked if the 
silicon alloy was supposed to lend ductility to the 
welded seam, and, if so, what would be the advantage 
of using stronger material for the construction plates 
and members. 

The medium and high magnesium content alloys 
would doubtless continue to be used mainly for marine 
constructions. He asked how those large thick plates 
were to be flanged to close radii and generally deformed 
without heating up and without consequent reduction 
of their attractive tensile strength. 

The light alloys differed from steel in some funda- 
mental factors, and their characteristics must be 
taken fully into account before successful work could 
be planned. Fortunately, there were firms in this 
country which had already accumulated a very 
great experience in the practical problems of alumi- 
nium alloy usage in the shipbuilding and related 
industries, and very close collaboration with them 
should obtain. 

Sir Eustace Tennyson d’Eyncourt said that the 
Institution was most appreciative of the handsome 
offer of a research scholarship and a special com- 
mittee had been appointed (of which Dr. Telfer would 
be a member) to deal with the whole question of 
research. No doubt questions raised in the discussion 
would be dealt with by that committee and duly 
reported upon. 

Mr. Devereux, in a brief reply to some of the points 
raised, said that the authors had left out reference 
to ‘‘ Alclad ” material because they had thought that 
in taking back the scrap they would contaminate the 





materials they had put forward as a class. He 
believed it to be most essential that the class of 
alloy used throughout the shipbuilding industry 
should have a high scrap value, and that the alloys 
should not be contaminated by any other scrap. 
Whether or not that was right would be decided by 
a committee of the industry, which might or might 
not accept the use of the term ‘‘ Navalium.” It was 
not actually decided whether that name would be the 
most suitable; but whatever name was adopted it 
was desired that it should be open for absolutely 
general use, because otherwise the object would be 
defeated. Apparently, if the name were registered, 
the registration authority would not allow its general 
use. 

Dr. Telfer, who also made a brief reply, said that 
he had been largely guided by American researches 
in light alloy work, and the actual figures referring 
to the extent of plates and bars now available were 
mentioned by Mr. Hartmann in his paper on “ Struc- 
tural Applications of Aluminium Alloys,” presented 
to the American Society of Civil Engineers in 1937. 
That was a fascinating paper for any naval architect 
to read. He had also referred to American Admiralty 
researches, and he always regarded Admiralty 
researches as the most valuable. He had seen weld- 
ing decay and disappear in a short time, and he had 
also seen welding which was absolutely perfect, which 
latter was the rule at the moment. He was quite sure 
that with research and the necessary attention to 
detail, the welding problems in Navalium ships would 
be solved. 

For the coining of the term “‘ Navalium” he took 
responsibility. He wanted to assure the aluminium 
industry that the shipbuilding industry would not 
tolerate for a moment a list of 200 names of materials 
which it would have to use in ship construction. The 
sooner the industry could get down to a simple term, 
which would ensure to the shipbuilder that he had a 
material which was sufficiently strong and corrosion- 
resistant for use in ships, the sooner would such a 
material find its way generally into ship construction. 





The concluding session on the afternoon of Friday, 
March 3lst—Sir Stanley Goodall in the chair—was 
devoted to two papers, which were presented and 
discussed together. They were: ‘The Protection 
of Metal Surfaces Against Marine Corrosion and 
Fouling,” by Dr. E. W. J. Mardles, and “‘ Some 
Notes on Marine Corrosion and Paint,” by Mr. H. E. 
Skinner. The official summaries of these papers read 
as follows :— 


PROTECTION AGAINST CORROSION AND FOULING 


The paper deals with the problem of improving marine anti- 
corrosive and anti-fouling paints. The data and major con- 
clusions of several investigations with inted specimens 
exposed to the ebb and flow of the tide in the sea at home and 
abroad are given; in general, good results have been obtained 
with well-formulated paints of good film durability, whilst 
inferior results have been obtained with clear and bituminous 
varnishes and pigmented films of high water absorption. The 
influence of the flow properties of paint, of water absorption, 
of the mechanical properties of the film, of colour and poison 
ingredients, and of primers and under-surfaces, is discussed. 
Excellent results have been obtained with light-coloured films 
containing zine oxide and other zinc compounds which preserve 
the film from decay by attack of bacteria and alge. From 
experiments the conclusion seems to be that the anti-fouling 
properties are not proportional to the toxicity, nor to the 
amount and solubility of the poison present ; other considera- 
tions come into the problem, and the best results have been 
obtained with smooth white or light green films of good durability 
and containing non-corrosive poisons such as zinc oxide 
and copper arsenite. 


SHIP CORROSION AND PAINT 


The tendency in modern ships is to corrode more rapidly than 
is desirable, and much money is spent in repairing the ravages 
of rapid pitting, the most troublesome form of corrosion to 
which portions of the ship in contact with liquid are subjected. 
A special example of this type of attack is analysed to try to 
determine the cause, and it appears that the possible agent is 
free electricity. Pictorial evidence is given of the similarity 
in attack on steel electrodes immersed in sea water with an 
electric current flowing. Further imens coated with the 
usual protective paints or galvanised, also with zine protectors 
and given similar treatment, show the weakness of these familiar 
“meget ne against electrical action. Evidence is given that 

electricity can be present in ships as the result of an experi- 
ment performed during some ship trials. This suggests the 
conclusion that rapid pitting is due to electrical action, and 
consequently, in view of the tests performed, protective paints 
are of little use in arresting this special form of corrosion. Since 
all corrosion is generally electrical in origin, a paint resistant 
to electrical attack is a more effective protection against 
corrosion than those at present in use. - 


Discussion 


Dr. G. 8. Baker said that if he understood the paper 
aright it seemed that Dr. Mardles was trying to build 
up a paint that sea bacteria would not attack, and 
at the same time would resist the entry of water and 
so prevent corrosion. It was known that bacteria 
would attack the surface of paint and even metals, 
and there was at least a probability that this attack 
could be varied by varying the content of the paint 
and the film. In this work Dr. Mardles had con- 
cluded that it was important that the protective coat- 
ing should have time to harden, and particularly the 
undercoat, and that was one thing which would have 
to be impressed upon marine superintendents if they 
wanted fouling to cease. Dr. Mardles’ tests with 
poisons were also interesting from two points of 
view. First, that a better action was sometimes 
obtained by mixing two poisons than with single 
poisons, and, secondly, in the conclusion arrived at 
by Dr. Mardles as to the best poisons to use. There 
was another line of attack which he would like to see 





on this subject, viz., the study of the alge and bacteria 
themselves, their mode of life, and method of adher- 
ing or attacking, and their reaction to paints. 

Dr. H. W. Keenan said that a great deal depended 
upon the form in which the toxic components were 
present. Mention had been made by Dr. Mardles of 
copper oleate as having a diminished interest because 
of its low copper content. In preliminary investi- 
gations which his firm was carrying out there was an 
indication that copper oleate itself had. served no 
particular purpose. 

It was becoming general to say that anti-fouling 
compositions did not function by virtue of their toxic 
components at all, and manufacturers were getting a 
little nervous about that point of view. If anti- 
fouling compositions did not function, as the manu- 
facturers persuaded themselves they did, by virtue 
of the seepage of toxic material from the film, who 
was going to explain the success which had been 
achieved in at all events 50 per cent. of the coatings— 
to put it no higher—taken not at random, but over 
a period of many years ? 

Mr. G. A. Bassett thought nobody had quite appre- 
ciated the effect which the preparation of the bottom 
of the ship had on the behaviour of the paint. There 
was no doubt that with the present system of dock- 
ing, due to lack of docks, ships were turned round so 
quickly that the first coat of paint had not time to 
dry before the second one was applied. There were 
certain regulations in the navies that the second 
coat must not be put on until forty-eight hours after 
the first had been applied, and if that could be 
generally applied many troubles in this connection 
would not arise at all. 

Dr. W. R. G. Atkins (Marine Biological Laboratory, 
Plymouth) said that solubility and toxicity, which 
had been mentioned, were very wide terms, and it 
must be remembered, in choosing a toxic agent, that 
toxicity varied from one organism to another. There 
was a remarkable variation between one organism 
and another with regard to toleration to various 
toxic substances, and really very little was known 
about that aspect. On this general question attack 
was better than defence, and he suggested that an 
attempt should be made to poison the animals and 
plants before they had a chance to attack a ship. 
It was not possible, of course, to poison a whole 
river in that way, but it was possible to poison a dock 
basin, for example. Copper sulphate was often used 
for removing alge growths in waterworks, and once 
such growths were attacked in that way they 
remained relatively sterile for some time. A good 
many of these fouling organisms only reproduced 
at certain periods of the year, and if they were killed 
off within the limits of the breeding season there 
would be no more larve to foul for some time. 
Therefore, a dock basin treated in that way would 
permit of a vessel lying there for a longer period 
without being heavily infected. The cost was not 
prohibitive. Copper sulphate was highly poisonous 
for this purpose, and 1 to 2 parts per million were 
effective. That possibility should be considered 
seriously. 

Mr. A. Nicholls said that corrosion had, of recent 
years, assumed alarming proportions, chiefly with 
vessels in the early stages of their useful life, either 
in the time after launching up to completion, or 
during the first periods of sea service. Mr. Skinner’s 
conclusions were mainly based on the theory of weak 
electric currents in various parts of the hull. He had 
proved that such currents were in existence in one 
particular ship and had made many endeavours to 
find their origin, but that theory would not satisfy 
what had been experienced on many occasions, viz., 
that a vessel with the whole of her parts in a static 
condition had been known to corrode in a remarkably 
rapid and serious manner. Propeller shafts left 
uncovered and unprotected, and even with a moderate 
degree of protection of paint, had corroded in the 
short period between the launch and the completion 
of the vessel to such an extent that they had become 
almost unusable. In other cases, vessels with 
galvanised plates had been so corroded that the plates 
had had to be replaced before the vessel had gone 
into commission. It would appear that the transition 
from iron to steel had brought with it rapid corrosion, 
and that with the higher and more specialised forms 
of steel plates and bars now used, the incidence of 
corrosion had gone up accordingly. The manganese 
content of the plates quoted in the paper was 
significant, and some research into the effect of the 
various percentages of manganese would be helpful. 

On the subject of zinc protectors, there was con- 
siderable divergence of opinion, and in many large 
ship-owning companies zinc protectors had been 
almost abolished in favour of a paint composition. 
But from the paper it appeared—and it was con- 
sidered to be an important factor—that the corrosion 
had a rapid development in the early stages and then 
died down to a period of more or less quiescence. 
That quiescent period coincided with the normal 
occupation of the ship when the same amount of 
free electric current would be present, a fact which 
took some explaining in the light of the present 
theory. 

Dr. E. V. Telfer, speaking on the question 
of colour, said that no reference had been imnade 
to the very large amount of work done by the American 
Navy some thirteen years ago. It was found that 
dark green was the best protection against grass 
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and white the best protection against shells. By 
painting the different parts in that way they were 
able to keep the shells away from where they were 
not wanted, and the grass from where it was not 
wanted. The Germans at Cuxhaven had followed 
that up and found that if they used a green which 
had the exact wavelength of grass itself they obtained 
the maximum protection. It almost seemed that 
if the grass and the shells could be deluded by 
colouring the surface in their natural colours they 
got the impression that they should not go there 
because some of their fellows were already there ! 
Mr. A. P. Cole said the early history of the ship 
mentioned by Mr, Skinner had been given by Sir 
Stanley Goodall in some remarks on a paper before 
the Institution a few years ago, and Mr. Skinner 
had carried on the investigation which the Director 





of Naval Construction had then hinted was in pro- 
gress. After outlining the history of the malady 
in that ship, he said he did not think the electrical 
theory given in Mr. Skinner’s paper was quite com- 
plete, and he was more in favour of the theory 
that there was some discharge from the river water 
which caused the trouble. 

The authors having replied, the Chairman, in 
proposing a vote of thanks to them, said it would 
be most unfortunate if anybody left the meeting 
thinking that at present there was a cloud of corrosion 
troubles. At all events, he was sure that was not 
true of the Royal Navy. 

The meeting closed with votes of thanks to the 
authors, to the Council of the Royal Society of Arts 
for the use of their rooms, to the President (Lord 
Stonehaven), and to the Secretary and staff. 








Flameproof Air-Break Switchgear 





meet the demand for strong and compact 
flameproof air-break circuit breakers for use 
underground, A. Reyrolle and Co. of Hebburn-on- 
Tyne have introduced the gear shown in the accom- 
panying illustrations. It has a wide application 
for the control of distribution circuits, or for the 
direct on-starting of haulage and pump motors. 
Constructed on the unit principle, the breakers 
are easy to install and maintain. Each unit (Fig. 1) 

















FiG. 1—STANDARD FLAMEPROOF UNIT 


is mounted on skids and can be bolted together to 
form distribution boards composed of two, three, or 
more panels. The welded steel casing has two 
separate flameproof compartments. In the upper 
compartment (Fig. 2) there are 200-ampere bus-bars 





RR BN Ge SR LS: eee ae Re aR 
Jae SS ae 














A, terminal through casing to outgoing circuit cable box. 

B, bus-bar. 

C, moving contact of isolator. 

D and E, isolator fixed contacts. 

F, terminal through fireproof barrier for lead to circuit 
breaker. 

G, terminal through flameproof barrier for secondary lead. 

wi lever actuating interlock between isolators and circuit 
breaker. 


FIG. 2—ISOLATOR COMPARTMENT 


and a three-pole isolating and earthing switch, 
whilst the lower compartment shown in Fig. 3 
houses a three-pole circuit breaker operated by an 
external handle. To facilitate compliance with the 
Coal Mines Regulation 131 (g) regarding the earthing 





of a circuit, the standard isolator, which can be 
padlocked in the off or in the earth position, has 
three positions, viz., “on,” “ off,” and “ earth.” 
When units are used for motor control a reversing 
isolator can be fitted, but no earth position is then 
available. The operating handle of the isolator 
is removed with the cover that gives access to the 
lower chamber. A shrouded coupling is then left 
exposed so that if required for routine inspection 
and maintenance, the isolator can be reclosed by 
means of a special key. Owing to interlocking of 
the operating handle, it is impossible to remove 
the lower access cover until the parts in the lower 
compartment have been made dead, and it is also 
impossible to move the isolator from one position 
to another without tripping the main circuit breaker, 
which is fitted with magnetic blow-outs and arc 
shields, Series overcurrent trip coils with double- 
action, inverse time lag dashpots can also be included. 
Standard ratings for series overcurrent trip coils are 














E, operating handle. 


A, shrouded coupling. 
F, series overcurrent trip 


B, arc shield. 
C, arcing contact. 


coil. 
D, main moving contact. G, double-action dashpot. 


FiG. 3—CIRCUIT BREAKER COMPARTMENT 


5, 10, 20, 30, 50, 80, and 100 amperes, and coils 
having ratings of 8, 15, 25, 40, and 60 amperes 
can also be supplied if required. The double-action 
dashpots have the following characteristics :—(a) 
Inverse time lag for normal overcurrent tripping ; 
(b) capability of dealing with a momentary heavy 
rush of current when switching a squirrel-cage 
motor direct on to the line; (c) practically instan- 
taneous tripping occurs under short-circuit conditions, 
and (d) quick resetting takes place after operation. 
Details of the dashpot are given in Fig. 4. Under 
ordinary running conditions a small clearance is 
maintained between the conical faces of the parts 
A and B by the spring C. When movement of the 
plunger D is produced by an overcurrent, the oil 
in the dashpot passes through the holes E and the 
clearances between the conical faces, producing an 
effective time lag for normal conditions. But when 
a motor is switched direct on to the line, the sudden 
pull produced by the starting current is sufficient to 
overcome the resistance of the spring C, and to 
bring the two conical faces into contact. The oil 
has then to be forced between the outer face of the 
part A and the inner face of the pot F, with the 
result that the lift of the plunger is retarded until 
the current is reduced to normal. The plunger then 
drops, the spring forces the conical faces apart, and 
the dashpot operates in the ordinary way. When, 





however, such starting features are not required, 
the spring C is replaced by a collar to maintain a 
permanent clearance between the conical faces 
of the parts A and B. When no oil is put into the 
dashpots they operate almost instantaneously under 
all conditions. 

Connections for the outgoing cable are on the top 
of the bus-bar chamber. Tee-off units with detachable 
cable-dividing boxes have one box at each end of 
the bus-bar chamber for the straight-through cable, 
the tee-off being taken from the bus-bars through the 
circuit breaker into the cable-dividing box, which 
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FiG. 4—SECTION THROUGH DASHPOT 


is fitted with a gland and mounted on top of the 
bus-bar chamber. The standard detachable cable- 
dividing cable box comprises an air-insulated dis- 
connecting box with a flameproof access cover, and 
allows the cable end to be made off and sealed at 
bank. The outgoing cable can be arranged to lead 
vertically upwards and provision can also be made 
when required for leading it away at various angles. 

Details of the detachable sealing gland are given 
in Fig. 5. The lead-sheathed cable A is taken through 
the main brass cone B, and gripped by the split 
clamp C, cast on the main gland body. The first 
armouring D is held between the inner face of the 
loose cone E and the face of the main brass cone B, 
whilst the second armouring is held between the 
face of the clamp F and the outer face of the loose 
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FIG. 5—PART SECTION OF CABLE GLAND 


cone. By means of the nuts and studs G the clamp 
F is pulled down, thus causing the conical face to 
grip the armouring and to hold it securely, whilst 
the nuts H secure the gland to the compound sealing 
chamber. For bonding an earthing lug is provided. 
Where it is necessary to take a tee-off unit out of 
the cable run and the cable is still required, the two 
detachable sealing-type glands can be attached to 
flit-plug cable couplers without unsealing the cable 
ends. 

Earth-leakage protection can be provided for any 
outgoing feeder circuit. The necessary equipment 
comprises a ring-type, core-balance transformer and 
a@ polarised telephone-type relay which trips the 
circuit breaker mechanically. Actuated through a 
rectifier, the relay is set to trip with a primary 
leakage current of 5 amperes to earth. In conjunction 
with a testing winding on the leakage transformer, 
an external spring-loaded push-button on the front 
cover enables the complete leakage-protective equip- 
ment, including the transformer leakage winding, 
to be tested periodically to prove that it is in working 
order. A window of armour-plate glass provides 
visual indication of the leakage relay which latches 
out, and can be reset by another external push- 
button. Both push-buttons are protected by a 
cover which can be removed by undoing two shrouded 
headed bolts. 
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The British Electrical and Allied 
Manufacturers’ Association 


A CCORDING to the report of the Council of the 
+1 British Electrical and Allied Manufacturers’ 
Association for the year 1938, the political tension 
did not have the effect of depressing industry in all 
directions. Whilst in some classes of capita] goods 
production was hampered, industries connected 
directly or indirectly with armament production 
received a distinct stimulus. Previous to 1938 elec- 
trical manufacture had benefited indirectly from the 
extension of armaments, and these influences were 
more pronounced during the year under review. 
Apart from political influences, the factors making 
for depression were the continued stagnation in the 
United States and the fall in agricultural prices, 
affecting all the primary producing countries. 
Following the successful progress in 1937, electrical 
manufacture has passed through a better twelve 
months than was anticipated earlier in the year. The 
most noteworthy achievements were in overseas 
trade, where electrical exports reached the highest 
level that they have attained hitherto, exceeding 
by a considerable margin the high level of 1929. The 
combined total of exports of electrical goods and 
machinery amounted to £22-7 millions, an increase 
of 16-4 per cent. over 1937, Electrical machinery 
alone, valued at £9-1 millions, represented an increase 
of 34 per cent. compared with 1937. This increase in 
electrical exports is all the more noteworthy in view 
of the fact that British export trade in general showed 
a decline, the total exports in British merchandise 
having fallen some 9-7 per cent. 

The Empire remains the best market for British 
electrical goods and is a relatively stable market. 
It is a welcome sign therefore that 1938 was 
also the year in which the proportion of Empire 
electrical purchases was a record, the proportion 
being 75 per cent. As against the picture of 
expanding exports, activity on home business was 
somewhat lower. The unemployment percentages 
in the various branches of the electrical manufacturing 
industry were higher. In June, 1938, the number of 
workers actually employed in electrical engineering, 
in the making of cables, apparatus, and lamps, and 
in wiring and contracting being 313,000, as compared 
with 320,000 in June, 1937. 

Two important factors, totalitarian export trading 
methods and economic self-sufficiency, are having a 
disturbing effect on our overseas trade, the first by 
direct subsidised competition, and secondly through 
the exclusion of British products by the establish- 
ment of local or secondary industries. Exports 
are of vital importance to this country, and the 
BEAMA Council welcomes the steps being taken 
by the Government to safeguard our export markets, 
but much remains to be done by individual indus- 
tries. The future policy of our export trade, the 
report states, was admirably outlined by the Pre- 
sident of the Board of Trade in the House of Commons 
on Tuesday, November Ist, 1938. The problem is 
one of reconciling the totalitarian closed economy 
that has grown up within recent years with the open 
economy hitherto practised by such countries as the 
United States of America and ourselves. Nothing 
can be achieved by sitting down and waiting until 
we are driven from the markets of the world. If we 
are to hold our own, a new technique is called for. 
“To meet a challenge of that kind, the first thing 
necessary is a greater degree of organisation on the 
export side in particular industries, so that industry 
may speak as one, and be enabled to devote its full 
strength to it if it comes to fighting for its existence 
and fighting for its fair share in a proper market.” 

The second factor, economic self-sufficiency, prin- 
cipally affects British exporters to the important 
Dominions markets. It is already a serious problem 
in Australia and New Zealand, and is becoming of 
increasing importance in India, South Africa, and 
Eire. The necessity for Australia to develop her 
secondary industries has already been recognised in 
the trade discussions between the United Kingdom 
and Australia, and on several occasions the Associa- 
tion has informed the Governments of this country 
and of Australia that it is ready to enter into discus- 
sions for the mutual improvement of electrical trade. 

In New Zealand the Government has taken powers 
to license imports and exports. It is stated that these 
steps have been adopted in order to conserve sterling 
funds. Preference is to be given to the United King- 
dom in the importation of raw materials for New 
Zealand industries and of goods not manufactured 
in that country. As, however, the tendency towards 
self-sufficiency continues, the range of goods in the 
latter class will become smaller. Here, again, the 
report states, friendly agreement should be possible 
as to what industries can be established on an econo- 
mic basis in New Zealand. Early reports indicate 
that while the exchange control operates, it will be 
the policy of the New Zealand Government to permit, 
as far as possible, imports of United Kingdom elec- 
trical goods up to the values imported during 1938. 
In some instances, however, lower values than those 
of 1938 are to be adopted, these relating to four classes 





of apparatus manufactured in New Zealand. The 
next section of the report, on Trade Agreements, 
relates to Australia, India, Eiré, and the United, 
States of America. 

Technical sections of the report deal, among other 
things, with electrical interference with broadcasting, 
the Association of Short-circuit Testing Authorities, 
standardisation and recent work of the Electrical 
Research Association. During the year extended 
tests were carried out by two members of the 
Association engaged in the manufacture of domestic 
appliances embodying small motors, and by the 
Electrical Research Association on a very large 
number of machines to ascertain the variations 
normally occurring in the manufacture of machines 
which are made to the same design and by identical 
manufacturing process in the same factory. These 
variations are considerable but are distributed with 
respect to the average in the same way as the varia- 
tions in other classes of manufacture which have been 
carefully studied in the past and in respect of which 
known statistical methods can be applied. As a 
result of this work rules have been drawn up from 
which the behaviour of the bulk can be judged from 
type tests carried out on a limited number of manu- 
factured articles taken at random from the main 
supply. These rules have been embodied in their 
simplest form in an appendix to British Standard 
Specification 800, which provide in effect the tolerance 
requisite in actual manufacture when applying type 
test results to the limits given in this specification. 

The issue of the revised edition of B.S. 800 with this 
appendix will enable manufacturers to proceed with 
confidence when undertaking the fitting of suppression 
devices and where necessary the re-design of inter- 
fering appliances. A new British Standard Specifica- 
tion, B.S. 827, entitled “‘ Radio Interference for 
Trolleybuses and Tramways,” has just been issued. 
Since the introduction of trolleybuses the manufac- 
turers concerned have co-operated with the Ministry 
of Transport in providing suppression devices of 
the best type as then unde - During 
the past few years a large amount of work has 
been carried out jointly by the BEAMA manu- 
facturers of electrical equipment, the body and 
chassis makers, the operating companies, the G.P.O., 
the B.B.C., and the Ministry of Transport in evolving 
various alternative and improved methods of sup- 
pression. These have been embodied in this new 
specification, and experience has shown that in actual 
operation the suppression achieved is_ entirely 
effective. 

Negotiations entered into with the Department of 
Scientific and Industrial Research for the provision 
of suitable testing facilities for switchgear culminated 
in the formation of the Association of Short-circuit 
Testing Authorities, which has come to be known 
as ASTA. During the last few years several 
members, manufacturing heavy switchgear, have 
erected short-circuit testing stations for their own 
use. The Department of Scientific and Industrial 
Research has been considering the establishment of a 
station on similar lines for testing switchgear at the 
National Physical. Laboratory, but the BEAMA 
Council is able to report that as a result of friendly 
negotiations with the Department it became quite 
clear that by far the best course would be for the 
Department to utilise the facilities already existing 
in the country, namely, members’ testing stations. 

The ASTA has therefore been formed as a result 
of the agreement reached between the Department 
and the owners of the existing stations, whereby those 
stations, although continuing to issue their own 
certificates of rating and performance under the 
ASTA seal, can also undertake tests for which an 
N.P.L. certificate is desired. An N.P.L. official has 
been appointed as the body’s resident representative 
at each of the ASTA switchgear testing stations. 

The scope of the work sponsored by the Stan- 
dardisation Committee continues to expand. During 
the year some twenty-one technical committees have 
held nearly one hundred meetings dealing, among 
others, with such widely separate subjects as motors 
and generators, lampholders, mining transformers, 
cables for switchboards, motor control gear, radio 
interference, fuses, mercury are rectifiers, oil circuit 
breakers, tumbler switches, indicating and recording 
instruments, relays, ceiling roses, leakage protection 
meters and plugs, and socket outlets. 

In the earlier part of the year members found that 
in a number of contracts placed by Government 
departments a clause had been inserted which gave 
the department concerned the right to investigate 
manufacturers’ costs during the progress of the work 
and after its completion, and if, in the opinion of the 
department, the prices were too high to reduce them 
accordingly. The BEAMA Council gave this 
matter very serious consideration, and on representa- 
tions being made to the Government, pointing out the 
difficulties in such a clause in electrical contracts, an 
assurance was received that in the majority of con- 
tracts the Government departments concerned will 





be content if members of the BEAMA furnish 
sufficient information before an order is placed to 
satisfy the Government that the prices quoted are 
fair and reasonable. 

Other sections of the report relate, among other 
things, to education, the Electrical Development 
Association, the Electrical Fair Trading Council, the 
Electrical Industries Benevolent Association, the 
World Power Conference, the World’s Fair, New 
York, 1939, Hire Purchase and the Factory Act, 1937. 








Sixty Years Ago 


Sea CAapTaINs AND ENGINEERS 


In our issue of April 18th, 1879, we reported a 
case which, no doubt, did something towards estab- 
lishing the relative positions of captains and engineers 
at sea. Shortly after the steamship ‘ Aconcagua ” 
had left Adelaide for Sydney on December 12th, 
1878, the captain gave orders to clean the decks with 
distilled water. The third engineer, who was on 
watch at the time, refused to supply the water, 
stating that he had been ordered by the chief engineer 
not to supply the distilled water without his—the 
chief engineer’s—instructions. The captain repeated 
his order in person. The third engineer said he could 
not comply with it unless it was conveyed through 
the chief engineer. He was thereupon ordered to 
his cabin and there confined until the ship reached 
Sydney, where he was brought before the magistrates 
and charged with wilful disobedience on the high 
seas. At the trial the chief engineer admitted that 
he had ordered his subordinate not to let the men 
have condensed water without his permission, but 
he had never told him to refuse it when the captain 
ordered him to supply it. The Bench found the 
third engineer guilty of wilful disobedience and 
sentenced him to fourteen days’ imprisonment 
without the option of a fine. Commenting on the 
case, we said that in our view the third engineer 
had been very hardly used. It was quite true that 
a captain was all-powerful on his own ship, but by 
an unwritten law his authority over his engineers 
was limited. Some years previously a captain had 
given his chief engineer an order which, if carried 
out, would, in the engineer’s opinion, have endangered 
the ship. The engineer refused to obey and was 
arrested and brought before the magistrates, but the 
case was ily dismissed. If it were once 
established that a captain could interfere in the 
engine-room while the chief was off duty, much 
mischief, we said, would be done. The captain of 
the “ Aconcagua” should have gone to the chief 
engineer for what he wanted, not to the third engineer, 
who, in our opinion, suffered simply because he 
lacked tact. The Sydney newspapers took up the 
case warmly. The Sydney Echo asserted that among 
engineers of large experience the captain committed 
an error of judgment as great as that of the prisoner, 
in ignoring his chief engineer. The chief engineer 
was also at fault in failing to make his orders explicit. 
Speaking for ourselves, we concluded our report of 
the case with the statement that, as a matter of 
choice, we would not care to sail as third engineer 
with either the captain or the chief engineer of the 
* Aconcagua.” 








THe Late Mr. A. V. CLARKE.—We regret to learn of 
the death on April Ist, after a very short illness, of Mr. 
Ashford Vincent Clarke, M. I. Mech. E., A.M. Inst. C.E., 
A.M.IL.E.E., a director of the Hamworthy ineering 
Company, Ltd., Poole, Dorset. Mr. Clarke been a 
director of the company for over twenty years, and had 
been in eharge of its London office and export business. 


A Coatinc CoMPounD FoR PoLisHING WHEELS.—We 
are informed by the Adhesive Products Company, 152-156, 
Great Portland Street, W.1, that its ‘ Seal- oR gegen 
wheel compound is shortly to be manufactured in this 
country. This compound is used as the adhesive medium 
in applying emery powder to polishing wheels. It is 
applied in the cold condition and sets very rapidly, 
gripping the abrasive grains securely. 

New Locomorives tN Ere.—The Great Southern 
Railways Company is building a new series of express 
passenger locomotives at its Inchicore works for the heavy 
passenger service between Dublin and Cork. Full par- 
ticulars of the first of these 4-6-0 engines are given in the 
Railway Gazette. There are three single-expansion 
cylinders. The one inside is placed ahead of those outside, 
and drives the crank axle of the leading pair of coupled 
wheels, whilst the outside cylinders drive the middle 
pair. A double chimney is fitted and the inside cylinder 
exhausts through the front portion and the outside 
cylinders through the rear. Independent Walschaerts’ 
valve gear is fitted to each cylinder, and the valve motion 
has ball bearings fitted to the return crank and needle 
roller bearings to the quadrant link trunnion and the 
excentric rod ends. The leading dimensions are as 
follows :—Cylinders, 18}in. diameter by 28in. stroke ; 
piston valves, 9in. diameter, 6}in. maximum travel ; 
coupled wheels, 6ft. 7in. diameter ; coupled wheel base, 
15ft. 9in.; total wheel base, 28ft. llin.; evaporative 
heating surface, 1870 square feet ; combined total heating 
surface, 2338 square feet ; working pressure, 225 Ib. per 
square inch ; tractive effort at 85 per cent. boiler pressure, 
33,000 lb.; weight in working order, 84 tons, and with 
tender, 135 tons; adhesion weight, 63 tons; and, factor 
of adhesion, 4-3. 
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Rail and Road 


A New CaBLeway On Mont Bianc.—What is said to 
be the highest cableway in the world is being built on the 
southern peak of Mont Blanc, at a cost of about £28,000. 
Its upper terminus will be at an altitude of 11,963ft. and 
it will have two cabins, one travelling in each direction. 


L.N.E.R. Aprorstwent.—The London and North- 
Eastern Railway Go y armounces that Mr. T. R. 
Hawkes, chief mechanical engineer’s office, King’s Cross, 
has been appointed locomotive accountant, Scottish Area, 
in succession to Mr. J. Inglis, who will retire from the 
service under the age limit on April 22nd. 


Rattway Recerts ror Easter Weex.—The railway 
receipts for the week which covered part of the Easter 
holidays showed a substantial increase. The net increases 
on the main line railways were as follows :—London, 
Midland and Scottish, £128,000; Southern £121,000; 
Great Western, £77,000; London and North-Eastern, 
£16,000. 

A New 8.R. Sration.—As part of the Gillingham to 
Maidstone East aeumiiiceticn extension scheme, the 
Southern Railway y has opened a new station at 
Swanley in Kent, which been built at a cost of £130,000. 
It will supersede Swanley Junction, and a new signal-box 
has been built on the up side at the Maidstone end to 
displace the Swanley Junction and Yard cabins. The new 
station has two 820ft. long island tforms, 28ft. wide, 
and capable of accommodating the longest electric trains 
m service. 

LANDSLIDE ON THE S.R.—On Thursday, April 13th, a 
landslide occurred near Sevenoaks on the Southern 
Railway main line, in a cutting about 80ft. high. Main 
line trains were diverted vid Oxted and Maidstone East, 
and the boat trains vid Chatham and Maidstone East. 
Passengers between Tonbridge, Hildenborough, and 
Sevenoaks were conveyed by special buses. The trouble 
is stated to have been due to the earth slipping on the 
bank’s foundation of blue gault. Normal working was 
resumed on both lines on Tuesday, April 18th. 


DuaL CARRIAGEWAYS ON ForkrestonE Roap.—The 
Minister of Transport has made a grant from the Road 
Fund towards the cost, estimated at £58,000, of providing 
dual carriageways on Sidcup Road. The existing road, 
which is on the London and Folkestone route, has a single 
carriageway 50ft. wide. -The dual carriageways, each 
27ft. wide, will be constructed between Eitham Road and 
the borough boundary, a distance of over 2} miles, and 
will be continuous except for two short sections. There 
will be a 5ft. central reserve and two footpaths. 


Roab TRANSPORT DEFENCE EMERGENCY ORGANISATION. 
—The Minister of wishes in to remind 
operators of goods vehicles that the basis of the organisa- 
tion of goods transport by road in time of emergency is 
the grouping of such vehicles in accordance with the 
Ministry’s scheme. Although this grouping is proceeding 
in all the traffic areas, it has been observed that a con- 
siderable proportion of operators have not yet “ grouped ” 
their vehicles. The Minister wishes to impress most 
strongly upon all tors (including “C” licence 
operators) who have not yet “ grouped” their vehicles 
the prime importance of doing so without further delay. 

Tue Sourm Arrican Narronat Roaps Pian.—Work 
is rapidly progressing on the national roads plan in South 
Africa which is to be by 1942. The scheme 
covers the construction of miles of roads at an esti- 
mated cost of over 23 million ds. On these roads it 
is stipulated that no curves have a radius of less 
than 500ft., or allow a clear view of less than 300ft. 
ahead at any point. They will be 32ft. wide, with a width 
of 100ft. between fences, and bends will be banked to permit 
fast cornering by vehicles. Since the scheme was initiated 
two years ago, 1000 miles of road have been completed, 
360 miles asphalted, 2100 miles surveyed, and 50 bridges 
built. 

L.M.S. AppointMENTs.—The following appointments 
have been made by the directors of the London, Midland 


and Scottish Railway Co: :—Mr. F. Everitt, assistant 
to district engineer, Crewe, to be district Engineer, Crewe ; 
Mr. J. Ke assistant to district goods, 

and docks 


passenger, 
ee ee Barrow, to be assistant dock 
superintendent, m Dock; Mr. I. E. Mercer, district 
locomotive superintendent, Wellingborough, to be district 
locomotive superintendent, Toton; Mr. E. M. Ambler, 
assistant district locomotive superintendent, Toton, to 
be district locomotive i t, Wellingborough ; 
Mr. E. C. Bourne, running shed foreman, Mirfield, to be 
assistant district locomotive superintendent, Toton. 


ProposEeD SEVERN Bripe@r.—At the annual meeting 
of the em oe Docks and Gloucester and Birmingham 
Navigation pany recently, the Chairman said that the 
revival of the Severn Bri agitation had caused the 
Board to engage two consulting i to prepare a 
report on all the suggested sites. The report takes the 
view that, to avoid being a menace to navigation, the span 
of any bridge would have to be so great as to make the 
bridge very costly. It lends rt to the view that a 
bridge at Sharpness above the dock entrance would be 
free from all the objections to a bridge lower down, and 
that the road a to such a bridge would work 
equally well with current trunk road developments. 


HIGHWAYS IN THE Unrrep Srates.—A report by the 
New York correspondent of the Contract Journal gives 
some extracts from a by Mr. J. E. Pennybacker at 
the annual Asphalt ce at Los Angeles. Mr. 
Pennybacker described some of the fallacies prevalent in 
the country’s highwa; . In quoting the results 
of Government and Ste surveys, he stated that the entire 
through traffic from the Atlantic to the Pacific on all 
highways aggregated only 300 vehicles per mile per day, 
and asked how that left the grandiose schemes for self- 
supporting four-lane coast-to-coast boulevards, since that 
traffic would not support even a gravel road. He said 
that the obvious answer was to build the trunk lines where 
the traffic was heavy and to give to the great farming 
areas a network of low-cost all-weather roads, which would 
serve their interests best and still provide facilities for 
through travel. 





Miscellanea 





STEELWORK PROTECTION ON THE METROPOLITAN RaIL- 
way.—A contract has been placed for the renewal of the 
steelwork which carries part of Smithfield Market over the 
Metropolitan Railway. The ie conditions eause 
rapid deterioration of the metal in this area, and all the 
new steelwork is being encased in waterproof brick cham- 
bers for protection. 


AMERIOAN STEEL InpusTRY LossEs.—A survey of the 
American steel industry for 1938, made by the Fron Age, 
shows that twenty-two companies, representing 93 per 
cent. of the country’s ingot capacity, operated at a net 
loss of 10} million dollars, as compared with a profit of 
more than 212 million dollars in 1937. The companies 
concerned have assets aggregating over 4201 million 
dollars. 


Proposep New SewaceE Farm mn Surrey.—A con- 
siderable amount of opposition is being given to a proposal 
of the Surrey County Council te convert Ham Fields, an 
open space by the Thames, ite Twickenham, into a 
large sewage farm. The new would cover an area of 
250 acres and amalgamate the activities of twenty-eight 
existing works. Of the seheme’s. estimated cost of 
£6,492,000, over £2,000,000 would go towards the erection 
of purification plant. 


Proposep TELEviIsioN Renay SeErvice.—The Tele- 
vision Development Committee of the Radio Manufac- 
turers’ Association has asked the Postmaster-General to 
receive a deputation to diseuss a television service for 
towns outside London. It has already been 
that the B.B.C. should relay the London television pro- 
gramme to Birmingham, and it is estimated that the cost 
© completing the link to Birmi and of directing 
and equipping the new station would be considerably less 
than £100,000. 


Uriuisine Power Station Carmney Gair.—An 

ment has been approved between the Leicester Electricity 
Committee and Vitreous Conerete, Ltd., whereby the 
latter will take and deal with the flue ash of the Freeman’s 
Meadow generating station, It was reported the 
Committee had spent about £60,000 in dealing eri 
emission from the chimneys, but when the fine was 
trapped it had to be disposed of. The costs of this work 
were steadily increasing, and it was stated that migh' 

eventually approximate the cost of the coal itself. 


MEASUREMENT OF METaiic Corrosion.—At @ meeting 
of the American Society of Metals, Mr. F. L. La of 
the International Nickel Company, proposed the develop- 
ment of a standard test for corrosion in order to 
set up a code of minimum requirements. He said that 
corrosion was one of the few properties of metals and alloys 
for which adequate tests did not exist. In suggesting that 
all corrosion rates should be reported as a common unit, 
Mr. La Que said that he preferred the unit of inches per 
year to that of milligrammes per square decimetre per day, 
as being more understandable to the average engineer. 

GENERATION OF Etecrriciry.—The official returns 
rendered to the Electricity Commissioners show that 
2508 million units of electricity were generated by 
authorised undertakers in Great «Britain during the 
month of March, 1939, as compared with the revised = 
of 2111 million units in the pang Says month of 1 
representing an increase of 397 ion units, or 18-8 per 
cent. The number of working days in the month (?.e., 
excluding Sundays) was twenty-seven, the same as 
year. During the three months of 1939, up to the end of 
March, the total amount of electricity generated by autho- 
rised undertakers was 7546 million units as compared with 
the revised figure of 6639 million units for the year 1938, 
representing an increase of 907 million units, or 13-7 per 
cent. 

ScorrisH SHALE Or Inpustry.—A note in the Chemical 
Trade Journal and Chemical Engineer says that develop- 
ments in hand for the expansion of the Scottish shale oil 
industry should increase the annual output by about 
420,000 tons of shale and 8,400,000 gallons of oil. In 
addition to opening out the Fraser shale seam, the plans 
include the dewatering of the i mines, 
were closed in 1931, and the resumption at the Hermand 
area, which was abandoned by the Oil Company 
in 1893. New crude oilworks in construction will be larger 
than any existing works, having a designed capacity of 
fully 1000 tons daily. Niddrie Castle works are also being 
expanded by 50 percent. The industry’s aggregate output 
in 1937 was 1-46 million tons of shale and 31,500,000 
gallons of oil. 

BENTONITE FoR SEALING CRACKS IN A RESERVOIR.— 
When the reservoir on Yerba Buena Island, which pro- 
vides the water supply for the Golden Gate Exposition, 
was put in service last year, serious losses occurred as a 
result of seepage. An inspection did not reveal any visible 
cracks, and it was concluded that leakage was pons 
place through hair cracks in the eonerete, which 
under water pressure. To stop the leaks, powdered 
bentonite was mixed in 3-gallon batehes, using 4 Ib. of 
bentonite per gallon. These batehes were applied through 
a lin. diameter pipe, put down into the reservoir within 
a few inches of the bottom, before the liquid was poured 
into the top of the pipe. About 100 Ib. of bentonite was 
used, and within four days of the treatment the seepage 
losses had dropped from 9000 to 2000 gallons per day. 

WELprNG CorropED Cast Iron.—A note by V. Mount 
in a recent issue of the Machinist deals with the welding 
of cast irons, particularly those which graphitic 
corrosion has oce as & read being submerged in 
sea water. He says that before corroded cast iron is 
welded it should be tested with a chisel for any weakening 
or sponginess. Greatly weakened parts should be cut out, 
but in most cases a satisfactory remedy may be obtained 
by studding—that is, drilling, tapping, and screwing in a 
series of mild steel studs. After studding, the area can be 
welded, ordinary cast iron filling metal being used, and the 
mild steel studs completely submerged. This will, it is 
claimed, in most cases give a sufficiently strong repair, as 
the joint with the parent metal will be partly due to the 
welded joint with the base metal and partly to the joint 
with the studs. 
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Air and Water 





Mr. E. F. Soucnortr’s APPOINTMENT.—lt is announced 
that the Blue Funnel Line has appointed Mr. E. F. 
Souchotte to succeed Mr. W. Scott Thomson as assistant 
superintendent engineer. 

AnoTHER TyNE SHIPYARD TO BE ScRaPppeD.—The 
shipyard of Wood, Skinner and Co., Ltd., Bill Quay-on- 
Tyne, which was recently acquired by the National 

ipbui ’ Security, Ltd., is to be serapped. No ships 
have been built there since 1925. The yard covers an 
area of about 15 acres and has seven berths. 


Ipte Sarermse at WetsH Ports.—According to the 
returns of the Great Western Railway Company, there 
were thirty-eight ships of a net register tonnage of 66,500 
laid up at South Wales ports at the beginning of this 
month. Twenty-seven of 38,764 net tons were British 
and the remainder were of foreign ownership. 


Fizet Am Arm Fioatinec WorxksHop.—Subject to 
settlement of certain details, the Admiralty has placed 
an order for the construction of a supply and repair ship 
for the Fleet Air Arm with Harland and Wolff, Ltd., of 
Belfast. The ship, to be named H.M.S. “ Unicorn,” will 
be built under the 1938 construction programme. 


CoMPLETION oF FLIGHT BY THE “ YANKEE CLIPPER.” — 
On Sunday, April 16th, the Pan American Airways flying 
boat “ Yankee Clipper” landed at Baltimore having 
completed the trial flight across the Atlantic and back 
by way of the Azores and Bermuda. The total flying 
time both ways was 83h. and the average speed 133 
miles an hour. 

Canapi4an Arm Mam Service.—The postmaster- 
General announces that the Trans-Canada air service 
from Montreal to Vancouver is now available for air mail 
correspondence from this country for Canada. Such 
correspondence will in future be despatched either vid 
Rimouski or vié New York, thence by air, whichever 
route offers the quicker delivery. The new service offers 
the following acceleration as compared with ordinary 
correspondence :—Up to one day’s gain for Montreal, 
up to two days’ gain for Winnipeg, up to four days’ gain 
for Vancouver. 

ImPROVEMENTS ON L.M.S. Lanne-STRANRAER RoOUTE.— 
When the new motor vessel “‘ Princess Victoria ”’ is placed 
in service by the London, Midland and Scottish Railway 
Company, on the Stranraer—Larne route in July next, 
motor cars will be driven on and off the ship under their 
own power. Work is now being carried out both at Larne 
and Stranraer in connection with the slipways over 
which cars will be driven on or off the vessel through its 
stern; at Stranraer a new pier is being built for this 
purpose. The “ Princess Victoria” will be capable of 
carrying from seventy to eighty motor cars on one deck ; 
her passenger capacity will be about 1500 and her speed 
19 knots. 

Crvmian WrrRELEss PERSONNEL FoR R.A.F.—In order 
to meet the immediate requirements for large numbers 
of trained wireless operators and wireless electrical 
mechanics in the expanded Royal Air Force, it has been 
decided to augment the supply of personnel trained at 
the Royal Air Force Electrical and Wireless Schools 
by the employment of a number of civilians. Applica- 
tions are invited from candidates with a practical experi- 
ence of wireless, including those who have gained their 
wireless knowledge and experience as amateurs. The 
selected candidates will be employed as civilians at Royal 
Air Force stations at home, as near as possible to the 
districts which they choose. 

Untow Casttx Motor Liver “ Pretoria CastLe.”— 
On Thursday, April 20th, the new motor liner “ Pretoria 
Castle,” of 17,392 gross tons, a sister ship to the “ Durban 
Castle,” which has been built and engined by Harland 
and Wolff, Ltd., at Belfast, sailed on her maiden voyage 
from London to Antwerp, Rotterdam, and Hamburg, 
before leaving Tilbury on May 5th for South and East 
African ports. The introduction of this fine liner into 
service marks the completion of the extensive shipbuilding 

rogramme which was embarked upon by the company 
about four years ago. During this period fourteen new 
ships, with a total tonnage of over 189,000 gross tons, 
have been placed in commission. 


Arecrarr AND Pegrrot Duty.—An international 
conference in London at the end of February last drew 
up a convention recommending that fuel and lubricants 
in aircraft on landing should be exempt from duties, 
and that on departure material used in refuelling should 
also be exempt. This proposal was made with a view to 
cheapening air travel. The convention has been published 
by the Stationery Office and will come into force three 
months after the deposit with the British Government 
of the fifth instrument of ratification. The signatories at 
the conference, in addition to this country, included 
Australia, Belgi France, Germany, New Zealand, 
Norway, Russia, Sweden, and the United States. 


ReEPorT ON THE ACCIDENT TO THE “ St. CATHERINE’S 
Bay.”—The Air Ministry has issued the findings of an 
investigation into an accident in Jersey on November 4th, 
1938, which involved the aircraft “‘ St. Catherine’s Bay,” 
belonging to Jersey Airways, Ltd., and in which the 
thirteen occupants of the aircraft and a man working on 
the ground lost their lives. At the time of the accident 
the sky was completely overcast, the base of the cloud 
layer being at 120-150ft. After standing with the engines 
running for about six minutes the aircraft taxied out and 
took off in an east-to-west direction. It disappeared into 
the clouds almost immediately, but was heard flying with 
the engines running normally, apparently making a close 
left-hand circuit of the airport. One minute after it had 
taken off the aircraft was seen suddenly to emerge from 
the cloud, at a height of about 120ft., in a steep left-hand 
sideslip and to dive to the ground with the engines 
apparently running under power. As a result of his investi- 
gation it was concluded that the accident was due to an 
error on the part of the pilot, who, when making a climbing 
turn in cloud, inadvertently allowed the aircraft to fall 
into a sideslip at a height which did not permit of the 
recovery of normal control in time to avert disaster. 
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PAYMENT OF WAGES DURING ILLNESS 


‘THE case Marrison v. Bell, which was decided by 
the Court of Appeal in February (see The Times 
Law Reports, Vol. LV, page 475), has occasioned 
no little concern to employers who make no special 
agreements with their workpeople as to what is 
to happen in case of illness. The salient facts may 
be briefly stated. The plaintiff, who was earning 
£3 10s. a week, became ill on December 4th, 1937. 
He went to hospital and was absent from his 
employment until March 26th, 1938, when his 
employer gave him a week’s notice. During his 
absence from work he received 18s. a week National 
Health Insurance benefit. During that period, too, 
his employer employed and paid another man to do 
his work. Eventually, the employer was met with 
a claim for £3 10s. a week for the sixteen weeks, 
the plaintiff alleging that he was entitled to the 
full amount of his wages, although he had been 
unable to work during the whole period, and 
although he had been drawing “ benefit.’’ The 
County Court Judge, by whom the case was heard 
in the first instance, held that when an employee 
is absent through sickness he is not entitled to 
wages in the absence of any express contract. 
He found, however, that the contract continued 
throughout the period of sickness until it was 
terminated by notice. He further decided that 
the employer having paid other people to do the 
plaintiff’s work in his absence, it would be inequit- 





able that he should have to pay, in addition, not 
only contribution to National Health Insurance 
Act, but the plaintiff's wages. 

This decision of the County Court Judge, in 
so far, at any rate, as it relates to National Health 
Insurance, is likely to commend itself to “the 
man in the street.’’ The whole object of ‘‘ National 
Insurance’ was to provide for this very case, 
and it is in vain to say that the workman or 
person who is in the position of a workman is the 
only person who is entitled to benefit by the 
insurance. The County Court Judge was influenced 
by the decision in Elliott v. Liggens (18 Times 
Reports 514), where it was held that if a workman 
is receiving compensation under the Workmen’s 


o| Compensation Act during partial incapacity, the 


Act must be treated as introducing into the contract 
of service a modification which has effect to prevent 
him recovering from his employer the whole of 
his wages during that period. The decision of 
the County Court Judge did not find favour in 
the Court of Appeal, where he was overruled and 


99| judgment was entered for the plaintiff. The 


Lords Justices held that the principle which 
applies in relation to workmen’s compensation 


508 | cannot be extended to cases in which a workman 


receives benefit under the National Insurance 
Act. In the course of his judgment, Lord Justice 
Scott said: ‘I suppose that the great majority 
of employed persons in this country are employed 
on terms of a week’s or, at any rate, a month’s 
notice—mostly a week’s notice—and consequently 
there is no social need for protecting the employer 
from the liability of having to go on paying wages, 
since he can always terminate that liability within 
a short time.” Far be it from us to question the 
correctness of this decision. In so far as it is 
based on this—that mere illness does not suspend 
the right to wages—there is no room for doubt. 


500/That an employer is liable to pay his servant 


during incapacity was decided in the middle of 
last century, for in the case of Cuckson v. Stones 
(I.E. and E. 248) there a man was employed 
under an agreement in writing for a period of 
ten years to act in the capacity of professional 
brewer to the defendant. He fell ill and was 
unable to work for a considerable time. When 
he brought suit for his salary, the employer sought 
to escape liability on the ground that the plaintiff 
was not able or willing to render the agreed service. 
But this plea did not prevail. Lord Campbell, 
giving judgment, said: ‘‘ The contract being in 
force, we think that here there was no suspension 
of the weekly payments by reason of the plaintiff’s 
illness and inability to work. It is conceded that 
under this contract there could be no deduction 
from the weekly sum in respect of his having been 
disabled by illness from working for one day of 
the week; and, while the contract remained in 
force, we see no difference between his being so 
disabled for a day, or a week, or a month.” This 
is the rule at common law, and unless it is expressly 
modified, either by agreement or by statute, it 
must prevail. But we must express some surprise 
at the language which Lord Justice Scott thought 
proper to use in pointing out to employers the 
way out of the difficulty. He said “there is no 
social need for protecting the employer from the 
liability of having to go on paying wages since he 
can always terminate that liability within a short 
time.” No “social” need! It is odd that the 
Lord Justice should have used the word “ social.” 
Had he used the word “ actual ”’ it would have been 
more appropriate. What would be thought of an 
employer who, when his servant is lying on a bed 
of sickness, immediately gives him a week’s notice ? 
Even in the days when the personal relationship 
between employer and employed is to a large 
extent obscured by the fact that the “‘ employer ” 
is a limited liability company, we are glad to 
think that such a thing as the milk of human 
kindness still exists. 

It remains to consider why the Court of Appeal 
would not allow (at least) the amount of “ benefit ”’ 
received to be deducted from wages. Lord Justice 
Scott pointed out that the benefits conferred by 
the National Health Insurance Acts are in the 
nature of additional benefits conferred on persons 
who come within their scope. They are paid 
irrespective of, and their quantum does not depend 
upon, the amount of wages received. He also 





said: “ There is absent from these Acts... any 
such ground as there is in the Workmen’s Com- 
pensation Act for supposing that Parliament 
intended by the Acts which confer the benefits of 
health insurance to take away from the workman 
any right to wages which he might have.” It is 
not easy to understand the logic which underlies 
this passage when one bears in mind the source 
ot the fund from which benefit is paid. It does 
not come merely from wages; it is made up in 
part of money found by the employer and in 
further part of money provided by the State. 
Why the employer should not derive some benefit 
from having to make this enforced contribution 
is not easy to understand. 


Model Experiments and Marine Works 


Ir any further proof were needed of the value of 
scale model experiments in the investigation of 
hydraulic problems, it was provided by the dis- 
cussion of the papers read before the Institution 
of Civil Engineers on April 4th and by the contents 
of those papers. The author of the first paper, 
Mr. Oscar Elsden, described an “ Investigation of 
the Outer Approach Channels to the Port of 
Rangoon by Means of a Tidal Model”; and the 
second contribution, by Mr. J. Allen, dealt with 
model experiments made in studying “‘ Schemes of 
Improvement for the Cheshire Dee.” We have 
already described in these es—see THE 
ENGINEER, September 18th, 1936—the Rangoon 
tidal model and the results obtained from experi- 
mental work on it extending over three years. 
The expense involved by the model tests, amount- 
ing to about £10,000, has, as Sir Leopold Savile 
remarked in the course of the discussion of the 
papers, been completely justified. The Rangoon 
Port Commissioners were convinced, by the results 
obtained from the experiments carried out under 
the direction of Sir Alexander Gibb and Partners, 
that costly training works at the mouth of the 
Rangoon River, the construction of which had been 
seriously contemplated, would be useless. The 
tests did indicate that some initial capital dredging 
and a not excessive amount of maintenance dredg- 
ing would suffice to make reasonably certain a 
satisfactory and permanent approach channel over 
the bar, and this work was recommended by the 
engineers in their report. But what is of special 
interest, in the light of the history of the Rangoon 
River approaches since the completion of the 
experiments, is that the predictive runs of the 
model for fifty years from 1932 indicated that the 
long-continued and steady deterioration of the 
approaches had reached the peak point about 1931, 
when the ruling low-water depth in the bar channel 
was no more than 12ft., and that gradual improve- 
ment was likely to occur from 1931 onwards. Mr. 
J. Guthrie Brown, with whom the author of the 
paper was associated in the model experiments, 
said in the course of the discussion that Nature 
appeared to have decided to follow the lead given 
by the model; for since 1933 gradual improve- 
ment had occurred and the 1939 survey of the bar 
channels showed a ruling depth at low water of 
20ft. The decision of the Port Commissioners in 
1936, made largely as a result of financial con- 
siderations, not to embark upon a programme of 
dredging on the Outer Bar, as indicated by the 
engineers, now seems to have been a fortunate one. 

Mr. Allen’s paper on the River Dee experiments, 
carried out with a model in the Whitworth Labora- 
tory at Manchester University, under the direction 
of Professor A. H. Gibson, describes an investiga- 
tion undertaken to study the means of improving 
the low-water channels of the river in the estuary 
below Connah’s Quay. Tests were made on the 
model with training walls in several positions, and, 
alternatively, with a barrage in the river channel 
below Connah’s Quay. Of the latter it suffices to 
say that the presence of the barrage resulted in a 
general deterioration of the channels below it. 
Of the many alternatives studied by means of the 
model, the scheme which appears to offer the 
maximum benefit would involve a trained channel 
over 7 miles in length below Connah’s Quay and 
directed generally towards Hilbre Island. This 
would require an extension of the existing south 
training wall of 11,000 yards and an addition of 
7000 yards to the north wall. These works, in 
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the model, greatly prolong the time from the 
beginning of the flood to high water at Connah’s 
Quay while having the effect of reducing the flood 
velocities and increasing the ebb velocities in that 
region. Between Connah’s Quay and Chester 
Weir high-water and low-water levels with the 
river in flood are lowered appreciably. 

The experiments with scale models which 
hitherto have been described before British engi- 
neering institutions or in English journals have 
chiefly been concerned with problems of river flow 
and improvement, or estuarial works. There is, 
however, a class of experimental model work to 
which considerable attention has been paid, espe- 
cially in some foreign countries, during the past 
five years. We refer to experimental investiga- 
tions with models of harbours works as distinct 
from estuarial and river channels. At least two 
models of British harbours have been made 
recently, in each case with useful results. A model 
of Leith Harbour and its approaches was made 
before the extension of the harbour area and the 
construction of the new breakwater now in pro- 
gress were begun. The effect of various versions 
of the intended works on wave action and range 
within the harbour and in the approaches were 
observed and useful deductions drawn. A scale 
model of Torquay harbour, made under the direc- 
tion of Mr. Halcrow, is now being tested in the 
hydraulic laboratory of the Imperial College, 
South Kensington, with the object of determining 
the best location and form of proposed extensions 
of the harbour piers so as to reduce wave range 
inside the harbour. In the well-known hydraulic 
laboratory at Delft many experimental investiga- 
tions have been, and are being, made with scale 
models of proposed harbour works. The Leith 
model experiments were carried out at Delft, 
where also several investigations of West African 
-harbour schemes have been made for the French 
Colonial Administration. A recent article in the 





Annales des Ponts et Chaussées describes experi- 
ments made in the Port Laboratory at Havre on 
scale models designed to test the effect of alter- 
native schemes for the construction of outer break- 
waters in the Havre roadstead in reducing ‘‘ range ” 
at the present harbour entrance. Another harbour 
model made for experimental purposes which has 
afforded very useful indications is that of the port 
of Dieppe, constructed by the engineers of the 
port to test the effect of projected wave traps and 
spur groynes within the harbour in subduing the 
range of waves generated in the offing and pro- 
jected through the harbour entrance. Valuable 
work with harbour and breakwater models and 
on the measurement of wave pressures has also 
been done in the laboratory at Lausanne; and, 
in connection particularly with tidal research, in 
the Hydraulic Laboratory of the Berlin Research 
Institute under Herr Berg. 

In September, 1935, during the meeting in 
Brussels of the Sixteenth International Navigation 
Congress, an informal organisation was established 
which has since developed into the International 
Association for Hydraulic Structures Research. 
In October, 1937, the Association held a meeting 
in Berlin and issued a volume of eighty-one pages 
summarising hydraulic experiments in course of 
being carried out in 1937 in twenty-one labora- 
tories. On more than one occasion in the past we 
have in the editorial columns of this journal called 
attention to the value of scale model experiments 
in hydraulic work of all kinds and have marked 
the increasing interest shown in such investigations 
particularly those in connection with rivers and 
estuaries. It would, we suggest, be of general 
interest to the profession and of particular value 
to harbour engineers if the Council of the Institu- 
tion of Civil Engineers could arrange for the sub- 
mission of a paper, or papers, descriptive of recent 
model experimental work, both in this country and 
abroad, in connection with harbours. 
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Surveying and Fieldwork. By James WULLIAMSON. 
London: Constable and Co., Ltd. 1938. Price 
20s. net. 

THis book was first published in 1915 as one of 
“The Glasgow Text-books of Civil Engineering,” 
edited by Professor George Moncur. The present 
edition is, however, very much more than a revision 
of the first. Eight of the original chapters have been 
reprinted, but in most cases considerably enlarged 
by the description of modern instruments and 
methods of working. The remaining fourteen 
of the original chapters have been modernised 
and grouped together into six chapters in the 
new edition, and an entirely new section of four 
chapters relates to tacheometry. This enlarges 
the work to over 500 pages, all dedicated to the 
author’s purpose of providing a practical treatise 
on surveying and fieldwork. There is no section 
on astronomy or other subjects which help to fill 
some of the standard works on surveying. 

Chain surveying, which claimed six chapters 
in the first edition, has been compressed into three 
chapters, the second and third being separated 
by a useful guide to “ Plotting the Plan.” Much 
of the detail work applicable to other methods of 
surveying is described in these preliminary pages. 
The familiar “ tricks of the trade ” are all there, 
and many that are new. In these first chapters, 
too, such minor instruments as the optical square, 
the prism square, the inclinometer, and the Abney 
level are described, but the first instruments to 
have a chapter all to themselves are the compass 
and the sextant, so useful for preliminary work, 
and for rapid work in the outposts of the world, 
especially since cars with distance recorders have 
replaced the horse-drawn vehicle with a coloured 
rag tied to the rim of the wheel. 

The author devotes thirty pages to the theodolite, 
ten of these pages being new and giving descrip- 
tions of modern instruments, and modern pre- 
cision methods of reading angles. The use of 
the theodolite for traverse surveying comes next, 
followed by the ways and means of plotting traverse 
surveys by the angle and distance method, and 
by the co-ordinate method, the latter being very 
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rightly preferred. Some pages have been added 
to the chapter on “ Triangulation,” dealing with 
extra precision in the measurement of base lines 
and corrections for temperature and . The 
section on these uses of the theodolite concludes 
with a chapter of survey, traverse, and triangula- 
tion problems. Three chapters on levelling in 
the first edition have been compressed into one 
long chapter in the present edition, with a number 
of additional pages describing modern instru- 
ments. Booking and reducing levels are clearly 
explained and illustrated by extracts from field 
books. 

This brings us to the new chapters on tacheo- 
metry which probably reflect the author’s former 
work as chief engineer to Sir Alexander Gibb and 
Partners in the carrying out of water power 
schemes. For the topography of hilly sites 
destined for development, which is a branch of 
surveying much in demand to-day, tacheometry 
is extremely useful. The author describes the 
ordinary method of working and also a simplified 
method in which the readings are reduced to 
three—a level, a vertical angle, and a horizontal 
angle. This is done by using a special staff, 
with its zero mark 4ft. 6in. from the ground, on 
which the lower hair is set, or by always setting 
the lower hair on the 4ft. mark of an ordinary 
staff, and subtracting this amount from the reading 
of the upper‘hair. Tables and diagrams are given 
for determining distances and elevations from this 
reading and the vertical angle. Four applica- 
tions of tacheometry are considered—plane survey- 
ing, sectioning, topography, and contouring— 
with illustrated examples and extracts from the 
field books. The third of these new chapters is 
concerned with the various sources of error in 
tacheometric work, and wherever possible the 
author gives quantitative values, while the last 
of the four chapters deals with the plotting of 
tacheometric work. 

The chapter on “ Setting Out Works ” has been 
enlarged threefold, the new examples including 
railway curves and transition curves, roads, 


sewers, water mains, tunnels, and machinery 


~ 





foundations. The calculation of areas and volumes 
has been condensed into one chapter instead of 
two with some additional pages describing the 
prismoidal method of computing earthwork in 
cuttings and embankments, curvature correction 
for earthwork quantities, and a method of calculat- 
ing quantities of earthwork from spot levels. 
The adjustment of instruments has been con- 
veniently left for the final chapter, and formule, 
areas of figures, volumes of solids, and tables of 
measures are tabulated in a useful appendix. 
Mr. Williamson has compiled a remarkably 
practical and lucid text-book on surveying, 
fieldwork, and the subsequent office work, well 
illustrated with over 300 diagrams, photographic 
reproductions, and examples. 





Disrupted Strata. By M. H. Happoox. London : 
The Technical Press, Ltd. 1938. Price 16s. 


Tuts little volume was first published in 1929 and 
the only apparent new features in the second edition 
are an eight-page introduction, so interesting that 
we wish there were more of it, and a frontispiece 
picturing Dr. Alfred Wegener’s representation of 
the world for the geological periods of the 
Continental Drift theory. At the close of the 
Carboniferous Period, the continents of South 
America, Africa, India, and Australia are depicted 
nested together, the distance between the con- 
tinents gradually increasing in the two later periods. 
In the introduction attention is called to the 
similarity of these continents, each with its 
southern apex and fractured tip, and the opinion is 
expressed that these similarities cannot be just 
remarkable coincidences. Evidence is adduced of 
lateral movement and change of level. The latter 
has long been suspected by engineers, because 
carefully levelled and check-levelled routes, crossed 
after a period of years by other routes, do not 
always close as they should. The motion of the 
earth is mentioned as a partial cause of these 
happenings; but the axial movement, with which 
we are most familiar, of a body rotating at the rate 
of one revolution per twenty-four hours, and yet 
having a maximum peripheral velocity of 1000 
miles per hour, is something quite outside the 
experience of engineers. 

Continental drift is now introduced as a probable 
major cause of disrupted strata, the measurement 
of which the author proceeds to discuss in eight 
brief chapters. He treats us very fairly at the 
commencement, and clearly defines the technical 
terms peculiar to geology, but thereafter leaves us 
to wander alone amidst a maze of three-dimensional 
geometry, which, although perfectly comprehens- 
ible in itself, becomes woefully complicated when 
applied to data and phenomena insufficiently 
explained. It is only fair to add that the author’s 
declared purpose is to deal with faulting chiefly 
from the standpoint of the mine surveyor and map 
maker, and a four-page bibliography at the end of 
the book provides ample references for those who 
wish to pursue other aspects of this very interesting 
subject. 


Concrete Construction. By CHARLES E. REYNOLDs, 
B.Sc., Assoc. M. Inst. C.E. London: Concrete 
Publications, Ltd. 1938. Price 15s. 


THE approach to scrutiny and appraisement of 
a technical work is often difficult when its formal 
classification is with respect to a material, or class 
of materials. This consideration applies with 
special force in the case of books relating to 
concrete, but the situation would be simplified 
if it were agreed that the word “concrete” 
would usually be understood to include the rein- 
forced material, as it does in the title of the useful 
work under present notice, in which, moreover, 
the word “ construction” is not a substantive, 
but is equivalent to “ constructing.” Realisa- 
tion of that fact dispels a first impression created 
by reading the intimation, on the title page, that 
the work is “a practical treatise on all branches 
of plain and reinforced concrete construction.” 
That description is, however, too sweeping, 
although the book covers most ways and means 
of carrying out works in plain and reinforced 
concrete within the scope of ordinary practice 
in Great Britain. Its character is better expressed 
in the opening sentence of the author’s preface, 
which runs: “The primary aim of this volume 
is to describe the temporary and permanent works 
involved in reinforced concrete construction and 
to interpret the requirements of reinforced concrete 
specifications in terms of constructional procedure.” 
The subject-in-general, to the presentment of 
which this work is a contribution in the pub- 
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lishers’ “ Concrete Series,” calls for full exposition 
in so many aspects that not a half of it can ade- 
quately be covered in a single volume, even 
though, as in this case, it runs to 510 large octavo 
pages. Some of the chapters and parts of others 
relate, necessarily, to dispositions and operations 
described in much the same manner in other books, 
but on such ground, as well as when dealing with 
parts of the subject usually presented in a manner 
differing from his own, the author’s originality 
and fullness of treatment make his presentments 
very effective. In the chapter on materials 
and the first section of that on reinforcement, 
the author’s expositions resemble those in other 
books, but the sections relating to bar bending 
and the assembling, fixing, and welding of rein- 
forcement can be regarded as useful contributions 
to readily available information on these subjects. 
The chapter on concrete mixing and distribution 
contains, in addition to such matter as is usually 
presented, passages which cover certain aspects 
of the subject with unusual fullness and con- 
sideration of detail, notably with regard to the 
output of mixers and the cost of mixed concrete. 
No less than thirty-two pages with thirty-three 
illustrations are devoted to the distribution of 
concrete, the essentials and many important 
details of which are very well presented. The 
author’s discussion of earthworks is of great merit, 
and in so far as it relates to operations common 
to foundation works for many classes of buildings 
and engineering structures will rank as a very 
useful exposition to which reference may be 
made. It would, moreover, be difficult to suggest 
a reference, for readers of this book, which would 
be an adequate substitute. Only with regard to the 
behaviour of clays, when subject to piling or 
loading, and to the merits of very shallow founda- 
tions under certain conditions, is any serious 
criticism of the section likely to be made. The 
computations of stresses in timbering and of costs 
of concreting are, perhaps, specially worthy of 
favourable notice. 


the engine may be taken to be directly as the area 
of the fire-grate, or the quantity of fuel contained 
in the fire-box.” 

That such an outstanding truth should have been 
so little regarded for so long after being so well 
expressed is one of the most inexplicable things in 
British locomotive history. 

The introduction of the really large boiler marks 
a turning point in the history of the locomotives 
of our country, and nothing can deprive Henry 
Ivatt of credit for the large part he played in this 
movement. Not one of his most ardent admirers, 
however, will wish an honour to be ascribed to him 
if it more properly belongs to his famous predecessor. 

Dunfermline, April 16th. Ernest F. Smrra. 


COAL v. OIL IN THE NAVY 


Str,—Captain Acworth, in his letter of the 30th ult., 
asks me if, for some reason, I was told that no oil 
would in future be supplied to the British Navy, 
though to its foreign opposite number oil would be 
available, is it my considered opinion that British 
naval supremacy would inevitably pass to our rival 
and that the British Empire would therefore be 
doomed. 

There can be no doubt that British naval supremacy 
would be very seriously handicapped in such an 
event, even if our ships were specifically designed to 
burn coal. It would be necessary, as far as possible, 
to make up in quantity for what we should lose in 
quality. Harotp E. Yarrow. 
Glasgow, April 15th. 


CENTRIFUGAL PUMP CHARACTERISTICS 
WITH VISCOUS FLOW 


Sir,—In previous letters* I have attempted to 
establish formulz for the efficiency of similar pumps 
and fans for flow conditions of the smooth, transi- 
tional, and rough turbulent types. The case of purely 
viscous flow—that is, flow for which the Reynolds 
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than this, so that the exact form of (3) is necessary, 


n=1/(1+ces+Cocf) (24) 


In viscous flow, c,, will be a numerical shock and eddy 
coefficient as before. The quantity f will take care 
of passage and disc friction, as well as gland leakage, 
and may be expressed as 


f=¢s7 (v 4/9) 


For a particular value of qg/n d* equations (22) and 
(24) take the form 


q=1 {1+e5+(cos v d/q)} 


or in the general case for any value of g/n d*, 


(25) 
(26) 


2 if {+9 (q/n d*) + (Cao vd/q)+(csov/nd*)} (27) 


Equation (26) enables the efficiencies of similar 
pumps running at the same q/n d*, but with different 
fluids to be compared, v d/q taking the alternative 
forms v/hid or v/n d* if necessary. The efficiency np 
of a full-scale pump is given in terms of the efficiency 
1m Of the model by 


p|}m= 11+-c95+ (Cys vmil/q)} <— 


(1+eas+(Cxs %pD/Q)}. 

A Moody type of equation for viscous flow can be 
derived from (26) by neglecting the shock coefficient 
Cys. This expression will be applicable in model and 
full-scale machines only at the optimum value of 
q/n d?, when shock losses are at their minimum value :— 


(28) 


nip =1—((1 mm) (2 [HD (vp yD) 

[ 1+ (Cog Vn /h¥d) \ | { 1+ (Cys vp/H4D) }) (29) 
exactly, or 

Hp = 1—(1—nm) (h/H)* (vpd/vmD) 


approximately. It is interesting, in passing, to note 
that the exact form of the Moody-Spannhake equation 


(30) 
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of the high-class print of to-day as compared with 
the best of not many years ago, also the value of 
photographs which clearly show detail, as do 
almost all those with which the book is liberally 
illustrated, in addition to other figures. 








Letters to the Editor 
(We do not hold ourselves responsible for the opinions of our 
correspondents) 


LOCOMOTIVE PERFORMANCE 


Sm,—I notice that Mr. Livesay, in his most 
interesting article on American and English locomotive 
performance in the current issue, ascribes the 
authorship of the dictum “ The power of a locomotive 
depends upon its ability to boil water” to the late 
Mr. Ivatt. 

Mr. E. L. Ahrons, however, in page 293 of ‘‘ The 
British Steam Locomotive from 1825 to 1925,” 
credits Archibald Sturrock with the origin of the 
saying. I have seen other references during the past 
few years wherein Ivatt is quoted as the author, and 
I suggest that a tradition is growing up which is 
obscuring the real facts. In view of this, it seems 
that in the interests of historical accuracy it would 
be well to have an authoritative statement on the 
matter, if any definite evidence exists as proof. 

This great, yet simple, truth was differently 
expressed as early as 1845, in evidence before the 
Gauge Commission, by J. E. M’Connell, who said : 
‘The evaporating surface is the foundation of the 
power and speed of the engine,” and by Robert 
Stephenson in the same place: “The size of the 


-has not received the attention it deserves, so far 
as Iam aware. Messrs. T. Y. Sherwell and R. Penn- 
ington, for example, in their 1932 paper to the Insti- 
tution of Mechanical Engineers, show that the head 
and efficiency of a centrifugal pump are seriously 
reduced when oils of high kinematic viscosity are 
pumped. Dr. H. Mawson’s 1927 paper to the same 
Institution contains experimental evidence of the 
same tendency. The object of this note is to investi- 
gate the dimensional theory involved in the problem 
of viscous flow in a pump, and to show how the various 
dimensionless characteristics can be exhibited in a 
diagram. 

Dimensionally the viscous case is a little simpler 
than the turbulent one because the roughness of the 
pump passages has no effect on the flow, therefore the 
relative roughness group 8/d can be dropped from the 
analysis. The head group can be expressed in fung. 
tional form ast 


g h/n2d?=¢, (q/n a, q/v a) (20) 
and the efficiency as 
1=9s (q/n d°, g/v d, n d?/v) (21) 


For a particular value of the parameter q/n d* the 
efficiency is 


N= 9s (q/v d) (22) 
or, alternatively, 

N=, (n d?/y) . (23) 
The expression for the efficiency 

n=1—c, —e,f (3) 


which was used in previous letters is a binomial 
approximation useful when 7 is greater than, say 





* Tue ENGINEER, Vol. 167, (1939), pp. 60, 182, 285, 344, 





boiler is the only limit to the power; the power of 


+ Cf. Dr. Mawson’s equation (6) loc. cit. 


0:75. The efficiency of an oil pump may be lower 


corresponding to (24) and (29) for smooth turbulent 
flow is 
Np=1-— (a —1m) (h/H)®(vpd/vmD)4 x 


[41 + (cavmt haat} | {1+ (eanyt HD) } |) (31) 


and for rough turbulent flow 
hp = i-(a —nm)| 1+ {es log (€y94/8m) J = 


( 2 
[1 + {eqs log (crsD/3p)} 


The appearance of the gh/n*d?, q/vd, q/nd*, », 
and 8/d curves when plotted logarithmically in order 
to stretch out the interesting viscous region will be 
of the shape shown in an exaggerated way in Figs. 1 
and 2. 

In the foregoing note, the numerical coefficients c, 
the functions 9, and the equation numbers run on 
from previous letters. The symbols, gravity g (ft. 
per sec.?), head imparted to fluid h (ft.), speed of 
impeller » (rev. per sec.), diameter of impeller 
d (ft.), discharge q (ft. per sec.), kinematic viscosity 
v (ft.2 per sec.), efficiency », and mean height 
8 (ft.) of projections on the surfaces of the pump 
passages, are as before. 


(32) 


G. G. McDonaLp. 


The University, Glasgow, W.2, 
April Ist, 1939. 








Cunarp Ware Srar Line Report.—The annual 
report of the Cunard White Star Line states that the 
** Queen Mary ” maintained her popularity last year, and 
again carried a larger number of passengers than any other 
vessel engaged in the Atlantic trade. The ‘‘ Mauretania,” 
which was launched on July 28th last, has been scheduled 
to make her first sailing from Liverpool to New York on 





June 17th, next. 
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ELEVATIONS, SECTIONS AND 


DETAILS OF 


(for description see opposite page) 


NEW WANDSWORTH BRIDGE 
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SECTION 8.8. 














1% Drainage 
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PLAN OF BOTTOM COVER 
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Wandsworth Bridge 


PY the courtesy of Mr. T. Peirson Frank, 

M. Inst. C.E., F.8.1., Chief Engineer to the 
London County Council, we are enabled to repro- 
duce herewith a number of drawings and photo- 
graphs of the new Wandsworth Bridge. The 


bridge has been designed under the direction of 


only to direct attention to a number of points of 


particular interest. 

The old bridge, to be replaced by the new struc- 
ture, was erected in 1873 and had become unsuit- 
able to meet the needs of modern traffic. It con- 
sisted of a light continuous lattice girder structure 





tion of an architect’s impression of the appear- 
ance of the new bridge when erected. 

Some general details of the bridge may next be 
noticed. Each side span and cantilever unit con- 
sists of five lattice girders at lOft. centres under 
the roadway, together with a plate girder of the 
same depth on each side beneath the parapet at 
10ft. 6in. centres from the others. These girders 
are all suitably braced together. The shore spans 
are covered by eighteen panels of the girders and 
the cantilever sections consist of nine panels, 
the length of a panel varying between 9ft. 1lin. 




















ARCHITECT’S DRAWING OF NEW WANDSWORTH BRIDGE 


Mr. Frank in collaboration with the Council’s 
Architect, Mr. E. P. Wheeler, F.R.I.B.A., as 
regards architectural features, and is now being 
erected by the contractors, Holloway Brothers 














DEMOLITION OF OLD) BRIDGE 


(London), Ltd., for the London County Council. 
The drawings give so much information that we 
do not think it necessary to enter upon a long and 
detailed description of the bridge, and intend 





supported upon eight wrought iron cylinders, 
and carried a carriageway only 18ft. wide. Since 
it was subject to a load limitation of 5 tons per 
vehicle, laden or unladen, it could not be used by 
heavy lorry traffic. Demolition was effected 
by a process of cantilevering back, sections of the 
girders being cut away with a flame and lowered by 
crane into barges for disposal as shown in one of 
the half-tone engravings. 

The new bridge will be a cantilever structure 








and 10ft. according to position. The suspended 
span is made up of seven plate girders with a 
depth at mid-span of 7ft. 4in. 

The deck of the new bridge is at a higher level 
than that of the old, and in consequence the 
approaches have had to be raised. On the north 
the approach consists of a solid fill eribankment, 
and on the south it is formed by an embankment 
followed by five reinforced concrete spans, four of 
25ft.,and one of 30ft., carried on concrete cross walls. 


6 to 1 P.C. Concrete 
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CONSTRUCTION OF SOUTHERN * APPROACH 


with a centre span of 300ft. and side spans of 
173ft. from the faces of abutments to centres of 
piers. It will have a width between parapets of 
60ft. 6in., and there is to be head room of 21ft. 
above Trinity high water beneath the centre span. 
A suspended span, 120ft. long, forming the central 
section of the bridge will be carried by cantilever 
arms from the girders forming the side spans. 
One of the accompanying engravings is a reproduc- 











LAYING CONCRETE WITHIN COFFERDAM 





Before work upon the erection of the bridge 
was begun, consideration was given to the 
possibility of constructing foundations by sinking 
caissons under compressed air rather than by 
building in open cofferdams. A comparison of 














COMPLETED PIER 


costs, however, greatly favoured the latter method. 
The piers, which were therefore constructed within 
the protection of sheet steel cofferdams, are of 
solid: concrete faced above low-water level with 
granite. The piling for the cofferdams was driven 
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to a depth of about 45ft. below O.D., and the 
concrete foundation laid directly upon hard 
London clay 37}ft. below O.D. A photograph 
reproduced on page 507 illustrates how firm and 
compact this material can be. It is difficult to 
distinguish between the surface of the clay pre- 
pared to receive the concrete, on the right, and 
the first layer of concrete already laid, on the 
left. Up to a level 23ft. below O.D. concrete of 
8 to 1 mixture was placed to fill the whole space 
within the cofferdam. At that level, but at a 
later stage, the heads of the piles were cut away, 
the lower portions being left in position. From 
that point upwards each pier has a width of 20ft. 
and is composed of 6 to 1 concrete. As will be 
seen from one of the drawings, the piers taper 
slightly from river bed level upwards. 
Foundations for the abutments were carried 





























similar to those supporting the cantilever girders 
at the abutments, but with two rollers instead of 
four. In the arrangement drawing of a cantilever 
girder, the construction of its final panel and the 
arrangement of the expansion bearing for the 
suspended span can be seen. 

No unusual procedure has been adopted by the 
contractors for the erection of the bridge. Working 
platforms supported on timber piles were con- 
structed around each cofferdam and _ cranes 
operating from these platforms lifted the spoil 
removed, and dumped it into barges for disposal. 
For concreting, the contractors fitted up a barge 
with a complete concrete-mixing plant consisting 
of hoppers for cement, sand, and aggregate, and 
suitable weighing machines to serve the mixer 
and the barge was moored alongside each coffer- 
dam in turn. As soon as work on the piers had 
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suspended span will then be successively lifted 
into position from barges and lowered on to their 
bearings. 








Rebuilding Mile End Station 





UnpER the Mile End Road there is now being 
built what will be one of the most important 
Underground interchange stations in London. This 
work consists of reconstructing the existing Mile 
End Station on the District Line in such a way that 
Central Line trains may stop there when that line is 
extended beyond its present eastern terminus at 
Liverpool Street. When the extensions of the Central 
Line have been completed, it will run from Ruislip 
and Denham in the west to Ongar, Epping, and 
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less far down and a level about 25ft. below O.D. 
was considered sufficiently deep. The clay was 
trimmed to a slope before the concrete was laid 
with the object of bringing the resultant pressure 
about normal to its surface. 

The main girders of the bridge are carried at 
the piers and abutments on pins as shown by 
the drawings, one of which gives details of these 
supports. At the fixed bearings on the piers 
forged steel pins 8in. diameter are linked to castings 
bolted to the girders and the piers. At the expan- 
sion bearings on the abutments the pins are 
linked to “middle” castings. The “ middle” 
castings are carried on four forged steel rollers, 
8in. diameter, which transfer the load to a steel 
plate anchored into the concrete, and are designed 
to permit a movement of 3in. in each direction. 
The four rollers are linked together by a “ cage ” 
of #in. thick bars and one in each set carries a 
‘plate #in. thick formed to the shape of a tooth 
at each end to engage with recesses in the 


“ middle” casting and bearing plate and so to 
“locate” the rollers. At the abutments each 
‘ middle ” casting is linked to the bearing plate by 


four 1}in. turned steel bolts fitted into slotted 
holes. These bolts are not to be tightened down, 
but are provided as a precautionary measure 
against the unlikely possibility of an uplift 
developing owing to unwise removal of load over 
the shore spans during road repairing or other 
operations. At the piers they are, of course, 
omitted. 

Typical working drawings of a part of one of 
the eantilever arms are reproduced on page 506 to 
show the general design of the structure. The 
particular panels concerned are shown by an inset 
diagram. Another drawing represents a typical 
half cross section and shows the bracing together 
of the girders which is similarly arranged through- 
out in every panel. Provision, it will be noticed, 
is made beneath the footways for carrying service 
mains, cables, &c., across the bridge. The 
suspended span, which is composed entirely of 
plate girders, has a length of 120ft. between 
supports. Each of its girders is carried on one 
fixed bearing consisting of a forged steel pin joint 
and one expansion bearing constructed in a manner 
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advanced sufficiently, timber centring was erected 
on piles beneath the future positions of the side 
spans, and the erection of the steelwork was begun 
above the piers. Some views of the site while 
work was in progress are reproduced on page 502. 
One of them shows the bottom booms for some 
of the girders in place above a pier and three 
uprights in position, whilst another shows a more 
recent stage in the progress of erection. One bay 
of the cantilever portion is complete on each lattice 
girder and several bays of the side span. Erection 
of the plate girders has not been begun. As soon 
as the erection of the shore spans and cantilever 
arms has been completed, a crane will be placed to 
run along the top booms and the girders of the 
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ABUTMENT SUPPORTS FOR MAIN GIRDERS 


Hainault in the east. By walking across a platform 
at Mile End, passengers will be able to change 
between Central, District, or Metropolitan Line trains. 
It is estimated that 55 million passengers will converge 
on the station every year, and that the new inter- 
change facilities will be used by 11 million people a 
year. When the work is completed there will be 
little left of the old Mile End Station, which was 
built for steam trains in 1902. The existing booking 
hall will have gone and modern entrances will lead 
to a ticket hall housing the latest machines for selling 
tickets rapidly. From the new ticket hall, bridges 
will lead to stairs situated on the two new island 
platforms. 

The work of making a platform interchange station 
for two busy lines out of an old-fashioned station 
serving only one line represents a remarkable feat of 





TUNNEL AND PLATFORM FOR 


CENTRAL LINE UNDER CONSTRUCTION 
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engineering. On the northern side the work has 
extended under the Mile End Road. right to the oppo- 
site pavement, although only very small areas of 
the road have been disturbed, and no interference 
with road traffic has been caused. 

Under the roof girders of the existing station new 
steel columns were erected to take the weight of the 
roof, Through and beyond the old. northern retaining 
wall, in line with each of the old roof girders, a tunnel 
6ft. in diameter was driven. At the northern end of 
cach tunnel two reinforced concrete piles were sunk. 
Forty headings of this type were driven, The soil 
between them was consolidated by pumping a chemical 
preparation into the ground. In each heading a 
steel girder was erected, resting at the one end on 
the concrete piles and bolted at the other end to 
the new steel columns. The soil was then excavated 
between the 6ft. tunnels and special segments were 
erected to span between them. The girders in the 
headings were concreted in, and the lower segments 
of the tunnels removed. A new concrete retaining wall 
was made surrounding the concrete piles at what will 
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ERECTION OF 


be the northern side of the new station. The top 
halves of the tunnels, together with the special seg- 
ments between them, form the new roof of the 
extended station. The “dumpling” of ground 
between-the old and new retaining walls has now been 
removed to make room for the construction of the new 
eastbound Central Line platform and track. 

On the south side the procedure has been similar, 
with some complications. A number of buildings had 
to be carried on girders, one of them being a bank 
with its strong room. On the south side the con- 
tractors have used for a working shaft the old smoke 
hole provided to carry away the smoke of the steam 
trains which used to serve the line. 

When the works have been completed a train 
westbound from Stratford to Liverpool Street will 
leave the surface at Stratford and enter a tunnel. 
The tunnel passes under the District Railway tunnel 
near Bow Road Station and rises to platform level 
at Mile End Station, which is 25ft. below the street. 
After leaving this station the tunnel dips to a depth 
of 60ft. from the surface, again passing under the 
District Railway tunnel, this time west of Mile End 
Station, rising to run into Bethnal Green Station, 
which is 52ft. down, and then on to Liverpool Street. 








A Deep Air-Raid Shelter 


Art its Longbridge Works, Birmingham, the Austin 
Motor Company, which has already provided a 
bombproof shelter for some 5000 workers, is now 
engaged on a scheme to give complete immunity 
to a further 10,000 employees. The scheme consists 
of driving a system of tunnels under the testing 
track, aggregating 1000 yards in length, at an average 
depth of 55ft. below surface. Access will be obtained 
through gently inclined tunnels, so arranged that full 
occupation’ will be possible within a few minutes of 
an alarm. Ventilation will be effected by means of 
a series of holes with tubes extending 18ft. above 
high ground—a height considered sufficient to be 
clear of any surface concentration of gas. The tunnels 
are being driven through sandstone from several 
headings simultaneously. One of these headings, 
shown in the accompanying engraving, measures 
about 17ft. by 10ft.. The semi-circular steel arches, 
placed 2ft. 6in. apart, give a floor width of 16ft. 9in., 
with 9ft. maximum height above the floor, which will 
be concreted. Corrugated steel sheets are being 
secured to the outside of the arches. In tunnelling 
of this nature it is advisable to keep the excavated 





size as near as possible to the size of the lining, and 
it was found that this result could be achieved by 
employing Holman pneumatic picks. The nature 
of the sandstone is such that rapid progress can be 
made with the aid of these tools, and the roof and 
walls are left in a much sounder condition than they 
would be if shot firing were employed. The engraving 
shows a pilot heading in the face. This method of 
advance is adopted only in certain circumstances— 
in this instance, to prevent roof falls when driving 
into a slope. Work is proceeding day and night, and 
it is hoped that the 18,000 tons of rock will be 








EXCAVATING AIR RAID 


excavated, the tunnels lined, and all equipment 
installed within ten weeks of commencing the job. 
These notes are published by courtesy of the Austin 
Motor Company, and of LeGrand Sutcliffe and Gell, 
Ltd., who are carrying out the contract under the 
control of the Austin Company’s chief engineer. 








A Large Surface Condenser 


WE illustrate herewith the halves of the fabricated 
mild steel body of the surface condenser built by 
Richardsons, Westgarth and Co., Ltd., at their 
Hartlepool works for the London Power Company’s 














SURFACE CONDENSER FOR BATTERSEA 


Battersea “B” power station. This surface con- 
denser is stated to be the largest so far manufactured 
in this country, and when completed will have a total 
weight of about 180 tons. The condenser is fitted 
with 10,300 tubes, each tube having a length of 26ft., 
the total length of tube being approximately 50 miles. 
The plant is shown on the quay side at Hartlepool 
ready for shipment to London. 








American Engineering News 


American Railway Prospects 
American railways—like those in England— 
suffer from rigid regulation under old laws that were 
formulated when railways hada monopoly of traffic 
and it was deemed necessary to hold them in check. 
And these laws and regulations are administered by 





authorities who will not see the changed conditions 








and the strong competition of practically unregulated 
freight traffic on roads built and maintained by the 
Government. In 1938 the freight traffic on the rail- 
ways was 19-6 per cent. less than in 1937 ; passenger 
traffic, 11-6 per cent. less ; working expenses, 14-8 per 
cent. higher ; and net operating revenue, 38-6 per cent. 
less. Nearly a third of the total mileage is in the hands 
of the Courts. Purchases of materials and equip- 
ment were 78 million pounds, as against 174 million 
pounds in 1937. Working expenses took 76-3 per cent. 
of revenue, as against 74-9 per cent. in 1937. But there 
is much needed work in additional and modernised 








SHELTER IN SANDSTONE 


facilities, improved alignment, freight yards and 
terminals, fuel and water stations, shops and tool 
equipment, and engine terminals or running sheds. 
One bright feature is the increase of passenger traffic 
resulting from the introduction of fast trains, but 
these trains involve heavy investment and necessitate 
much improvement work in easing curves and main- 
tenance of way. There are now several trains covering 
distances of 900 miles and more at average speeds of 
60 miles an hour or higher. In 1938 about thirty new 
streamlined trains were put into service, some with 
steam locomotives, some with oil engine locomotives, 
and others of the railear type with no separate loco- 
motive. The mileage of new lines built total only 
38 miles, almost the lowest on record, while 1897 miles 
were abandoned. And only 400,000 tons of new rails: 
were laid, the lowest record in six years. 


American Shipbuilding 

The boom in shipbuilding in the United 
States, unprecedented except during the World War, 
is likely to continue through 1939. It includes both 
merchant and naval craft, and the programme of the 
Marine Commission is for the construction of 500 
merchant mame ships during the next decade. 
Fifty were ordered in 1938 at a contract cost of 
£26,000,000, and fifty more are to be ordered this 
year. During 1938 twenty cargo ships were assigned 
for four routes—six to English ports, six to Scandi- 
navian and Baltic ports, five to Indian, Australian, 
and Far Eastern ports, and three to the west coast of 
South America. Three now under construction for 
service to South African ports are combined passenger 
and cargo boats of 14,500 tons displacement, 492ft. 
long, 66ft. beam, and 25ft. loaded draught. Cross- 
compound turbines will drive single serews, and give 
a sea speed of 164 knots. The liner ‘‘ America,” to 
run in service with the “‘ Washington ” and “ Man- 
hattan ’’ between New York and Southampton, will 
be launched in July. The U.S. Navy will have some 
ninety ships under way in 1939, some in Navy yards 
and others in private yards. These imclude four or 
six battleships of 35,000 tons, six cruisers, two air- 
craft carriers, sixty destroyers, and twenty sub- 
marines. The Secretary of the Navy has pointed out 
the great importance of a merchant marine composed 
of modern large, fast, and efficiently maintained 
vessels for service in time of war, and such an auxiliary 
fleet is the aim of the Marine Commission. A new 
minelayer, 185ft. long, with two oil engines, giving 
560 H.P. at the shafts, has electric drive, with pro- 
peller control from the wheel house and the wings of 
the bridge. On the Great Lakes four large bulk 
freight steamers have been built, with geared turbine 
drive. Self-unloading steamers for carrying stone, 
coal, ore, &c., are increasing in Lake service. Most of 
them have belt conveyors which while lighter than 
pan conveyors require heavier gates and operat- 
ing gear, while space is lost by the relatively flat angle 
of the conveyor belts, as compared with pan con- 








veyors. Discharging booms are as long as 225ft. 
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An Air Raid Shelter Scheme 
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CONSIDERABLE amount of time, money, and 
‘4 labour is at present being spent by a number of 
companies in developing designs of suitable systems of 
A.R.P. shelters for their employees. With a view to 
reducing the necessity of much of this experimental 
work, E. K. Cole, Ltd., Southend-on-Sea, has placed 
at the disposal of all interested organisations full 
particulars of a complete system of shelters which 
it has laid down for its 3000 employees. As may be 
seen from the plan in Fig. 1, the lay-out consists of 
a series of rectangles, each being formed of four 
galleries, preferably not exceeding 25ft. in length. 
The object of this form of construction is to minimise 
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deep. A deeper loading of earth and a concrete shell 
are contemplated by the company as a future develop- 
ment to make the shelters safe, to a certain extent, 
froma direct hit by small aerial bombs. 

To protect the shelters from flooding, drainage 
sumps are provided at the base of each entrance and 
exit. They consist of pits about 5ft. square by 4ft. 
deep, filled with brick rubble and covered with gravel. 
The soil in which the shelters are built is reasonably 
free from surface water, and no flooding or even 
leakage troubles have been experienced throughout 
the winter. 

At the corner of each rectangle are depots, such as 
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FiG. 1—PLAN OF AIR RAID SHELTERS 


the effects of blast and localise the results of a direct 
hit. Communicating corridors between each series 
of galleries provide at least two means of exit from 
any point. 

The seven rectangles in these particular shelters 
are timber-lined throughout, and the roof is of treated 
corrugated iron under a mound of sandbags and earth, 
3ft. 6in. deep. The depth of the shelter from roof 
to floor is 7ft.; a cross section of a gallery is 
shown in Fig. 2. The floor boards are laid on creosoted 
cross bearers bedded in dry gravel. 

A form of mass production was devised for walling 
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FiG. 2—CROSS SECTION THROUGH GALLERY 


the trenches. The boarding, outside the uprights, 
was prepared entirely above ground working to a 
jig, and lowered in 50ft. sections into the trenches. 
Cross struts at top and bottom, each butting exactly 
on to the opposite members were then placed in 
position. 

The uprights and cross pieces consist of 4in. by 
3in. rough deal, and the planking for the walls and 
seats of 5in. by lin. deal, treated with wood pre- 
servative. Sandbags are piled on the roof to prevent 
the leakage of soil through junctions or crevices, and 
the shelter is made blast and splinter proof by cover- 
ing the sandbags with a mound of earth, 3ft. 6in. 
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Emergency 
Exit 


that shown in Fig. 3. These depots are each equipped 
with tools, first-aid kit, a wireless set, and a telephone 
communicating with an outside observer post and 
the Post Office exchange. 

A 230-volt electricity supply from the mains 
is laid on for the purpose of lighting the shelters, 
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Fic. 3—EQUIPMENT DEPOT 


but in view of a possible failure, a generating 
plant has been installed. This plant consists of a 
four-cylinder water-cooled petrol engine, directly 
coupled to a dynamo supplying 3-kW at 110 
volts D.C. As an additional precaution, dry battery 
torches are hung at intervals round the galleries. 
Every rectangle is lit by twenty-two lamps. They 





are fed by two circuits, each wired separately right 
back to the power room, and separately fused. Each 
of these circuits is arranged to form a ring main 
round the square, and the lamps are connected to the 
two ring mains alternately. In this way a clean 
break in each ring main will not result in a failure, 
and two or more breaks, or a short in one circuit with 
not more than one clean break in the other, will still 
leave alternate lamps in operation. 

The plant and main distributing cables have 
been covered with an additional 9in. of concrete 
and rubble to give them extra protection. 

Each square of the shelter is wired for four addi- 
tional lamps, one at each corner, independently of 
the ring mains, which are connected to the 230- 
volt A.C. mains supply. As an additional safeguard, 
the switchgear is so arranged that groups of two 
110-volt ring main circuits can be put in series and 
run off the 230-volt mains supply if desired. 

The company states that perhaps the best arrange- 
ment would be to have two ring mains round each 
square of shelter, each operating directly from the 
230-volt mains, with a change-over to a 230-volt 
generator, operated automatically on failure of the 
mains supply. Alternatively, if importance is 
attached to the possibility of live wire ends appear- 
ing after a bomb explosion, a transformer might be 
used for the mains and the whole system run at 
110 volts, and, by earthing the centre of the secondary 
winding, the maximum potential above earth at any 
point could be reduced to 55 volts. 

A battery of accumulators placed remote from the 
generating plant and connected through separate 
wiring to the ring mains would be an additional safe- 
guard, although their cost and maintenance is con- 
sidered a drawback in peace time. 

When considering the best method of wiring, it was 
decided not to use conduit below ground on account 
of internal condensation and rusting, and because 
an explosion might result in the conduit system 
becoming “‘live.”” Tough rubber-covered cable has 
been used throughout. 

As provision is made for the shelters to be illu- 
minated, provision must also be made for obscuring 
the light from above ground. Twin layers of heavy 
blanket material at each entrance and exit are made 
to serve the double purpose of light locks and gas 
locks, but it is pointed out that they are 
so as not to interfere in any way with the rapid 
occupation of the shelters. 

The company has prepared a detailed scheme for 
the evacuation of its works and the occupation of the 
shelters, with the least possible loss of time and with- 
out confusion. 








Memorial to H. E. Armstrong 


A sTRONG desire has been expressed by many 
friends of the late Professor Henry E. Armstrong to 
honour and perpetuate the memory and work of 
one of the greatest scientific pioneers of our time and 
so keep fresh in the minds of succeeding generations 
his inspiring work in the teaching of applied chemistry 
in university, college, and school. A committee has 
been formed to include representatives of the various 
interests and institutions with which Professor 
Armstrong was associated. 

It considers that to be appropriate, the memorial 
should take some dynamic form; be capable of 
achieving something and as far as possible be repre- 
sentative of and appropriate to Professor Armstrong’s 
wide interests. In addition to providing a bust or 
commemorative plaque for the City and Guilds 
Central College, South Kensington, with possible 
replicas elsewhere, it has therefore decided to esta- 
blish a trust fund dedicated to Henry Edward 
Armstrong, the income from which, as it accumulates, 
shall from time to time, when the sum shall be suffi- 
cient for the purpose, be devoted to the publication 
(or to giving financial assistance in the publication or 
preparation) of any work of current major importance 
within the ambit of Professor Armstrong’s recognised 
interests as recorded in his published papers. Such 
publication, whether wholly or partly financed by 
the trust, is to carry as frontispiece a portrait of Pro- 
fessor Armstrong, together with a biographical 
notice of him and a brief reference to the foundation 
and object of the trust. It is hoped in this way to 
provide the general public, at a moderate price and 
in language generally understood, with an account of 
new work or ideas which would not otherwise be 
available to them. At present no fund exists in this 
country for such a purpose. It is proposed that the 
fund be inistered by six persons, one each from 
the Council of the Royal Institution of Great Britain, 
the Royal Society of London, the City and Guilds of 
London Institute, the Royal Society of Arts, one 
additional member whom the above representatives 
may appoint and the author of the most recent work 
published under the trust. It is hoped to raise at 
least £3000 to establish such a trust and make it 
effective at once, while it is hoped the trust will 
benefit from bequests and from time to time be able 
to add to its resources such sums as may accrue from 
its publications. 5, 

Subscriptions are invited from all who are interested 
in the proposed memorial fund and should be sent to 
Sir Alfred Chatterton, C.I.E., honorary treasurer, The 
Coppice, Beckenham, Kent. 
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American Railway Engineers’ 
Convention 


Reports from all its numerous committees, and 
a good—though not record-breaking—attendance, 
marked the fortieth annual convention of the 
American Railway Engineering Convention, held at 
Chicago in March, 1938. With a total membership 
of 1920, including presidents, managers, and superin- 
tendents as well as erigineers, the number of members 
present was 670, while guests and visitors brought the 
attendance to a total of more than 1000. In the 
address of the retiring President, Mr. F. E. Morrow, 
chief engineer of the Chicago and Western Indiana 
Railroad (which is noted for its great ‘‘ hump” 
classification or marshalling yards), it was pointed out 
it is the purpose of the committees to keep the mem- 
bership informed as to progress and development, 
and also to carry on lines of research work. The 
Association has for several years had a “ Manual of 
Recommended Practice,’’ but Mr. T. W. King, Vice- 
President (operation and maintenance) of the 
Association of American Railroads, expressed the 
opinion in the course of a short address, that the 
recommendations should be more generally followed, 
instead of there being many individual practices. 

The general highly unsatisfactory railway situation 
and its present crisis were reviewed in an address by 
Mr. C. E. Johnston, Chairman of the Western Associa- 
tion of Railway Executives, who pointed out that, in 
spite of argument, explanation, and publicity, there 
is as yet no trend toward the recognition of economic 
principles of transportation by either the Federal or 
State Governments. Auxiliary to the convention 
was an extensive exhibition of railway machinery 
and appliances by nearly 100 manufacturing com- 
panies. The new President of the American Railway 
Engineering Association for 1939-1940 is Mr. Edgar 
M. Hastings, chief engineer of the Richmond, 
Fredericksburg and Potomac Railway. 

Bridges and Buildings —Having had its elaborate 
specifications for steel bridges already adopted as 
standard, the Committee on Iron and Steel Structures 
submitted only revised instructions for the mill 
inspection of structural steel, inspection of steel 
fabrication and inspection of bridge erection. Owing 
to lack of funds for additional tests, the Committee on 
Impact reported that no progress had been made 
with the. proposed investigation. For the design of 
timber highway bridges crossing railways, the Com- 
mittee on Wooden Bridges and Trestles recom- 
mended the standard specifications of the American 
Association of State Highway Officials, subject to the 
approval of the railway engineers with regard to 
foundations, clearances, and construction practice. 
For wood floor highway bridges the Committee 
approved a tar-concrete or asphalt mat surface on a 
double layer sub-floor of treated plank or a laminated 
floor having either a flat or corrugated surface. 
Failure to install fire barriers in long timber struc- 
tures, such as trestles, piers, and bridges, is a frequent 
cause of rapid spread of a fire once started. One 
plan is to place an occasional cap or transverse beam 
of concrete on concrete piles, in place of the usual 
wood cap on wood piles. Or a concrete pier may be 
built in place of piles. Where framed timbers are 
used an occasional support may be faced by or 
embedded in concrete. 

Comparative values of steel, treated timber, and 
concrete for bridges and trestles were discussed by a 
special committee, which considered service con- 
ditions, durability, obsolescence, maintenance, insur- 
ance, and taxes as factors. Steel greatly excels wood 
and concrete in all strength characteristics, and is 
readily adaptable to all superstructure construction. 
Timber is deficient in strength as compared with 
steel, but excels concrete in tensile and flexural 
strength. It has ease and convenience for piecemeal 
renewal, and also adaptability in change to other 
materials. Concrete is low in tensile strength, but 
has hardness and density, with consequent greater 
compressive and bearing strength than timber, 
especially when reinforced with steel. 

Various aspects of concrete were discussed by the 
Committee on Masonry, including the use of “‘ Isteg ’ 
steel reinforcing bars. Each bar is composed of two 
round bars twisted together cold in such a way that 
they stretch and maintain their original length. 
Placing concrete by pumping and by pneumatic pres- 
sure were noted, as well as the vacuum treatment of 
concrete after placing, the pre-stressing of reinforced 
concrete, and the lining of tunnels. Specifications 
for pile foundations of wood, steel, concrete, and pipe 
were submitted, as also for concrete culvert pipe, 
and the use of presswood, plywood, and fibrous 
materials for form work. 

Stations, Yards, and Warehouses.—The economic 
question of abandoning large goods yards, goods 
stations, and engine terminals in cities, where there 
is traffic congestion and land values are high, was dis- 
cussed in its economic and practical aspects by the 
Committee on Yards and Terminals. The change 
would be in favour of establishing outlying yards and 
facilities. It has been made in several cases, generally 
on account of the inadequacy of the older facilities 
and the cost or impracticability of acquiring addi- 
tional space. From a study of the design of the 
receiving or inbound yard serving a ‘“‘ hump ”’ classi- 
fication yard, it appears that the following features 





should be provided :—(1) An adverse gradient to the 
summit of the hump, to facilitate uncoupling of the 
cars; (2) the throat of the yard placed as near as 
possible to the summit ; (3) provision for quick release 
of the road engine or train engine; and (4) at least 
two car lengths, or nearly 100ft., of tangent track 
before the summit. This last is essential where car 
retarders or track scales are installed on the hump. 
Detailed specifications for railway track scales were 
presented and approved. 

Floodlighting of yards was discussed in the report 
of the Committee on Electricity. In one system 
the light is thrown only in the direction of traffic, 
from towers 1500ft. to 2000ft. apart. With light 
thrown in both directions the tower spacing may be 
twice as great, and projectors placed on both sides. 
The details of light equipment and arrangement vary 
with flat yards, hump yards operated with brakemen 
riding the cars, and hump yards equipped with car 
retarders. Towers are generally 70ft. to 100ft. high, 
but sometimes as much as 120ft. Projectors are 
usually of 750 or 1000 watts, but 1500-watt pro- 
jectors are available for high intensities. A very 
special subject, reported on by the Committee on 
Buildings, was the air conditioning of buildings for 
human occupancy and of those designed for the storage 
and treatment of fruit and produce. This latter 
included extensive tables of the temperature, humidity 
and circulation required for both cold storage and 
ripening of a long list of fruits, berries, and vegetables. 

Railway Operating Economics.—A lengthy report 
of the Committee on Economics of Railway Location 
and Operation opened with a reference to the diffi- 
culty of comparing the values of alternative routes 
and gradients, owing to the lack of data concerning 
the power of different types of locomotives, and the 
involved character of methods for computing loco- 
motive performance. To simplify the complicated 
calculations and overcome some of the difficulties, 
the Committee has developed tables and work sheets 
for obtaining the speed curves of various types of 
steam, electric, and oil-electric locomotives. 

Another subject was the joint use of the facilities 
of one railway by other railways, thus effecting 
important economy and eliminating duplication of 
costs for construction, operation, maintenance, 
taxes, &c. Examples are in the extensive terminals 
of Chicago, Boston, New York, and other large 
cities. Further development of a completely con- 
solidated or “ universal ’’ terminal owning all the 
property and facilities would involve much additional 
co-ordination and the surrender of some individual 
tights or advantages. Relations between the track 
structure, maintenance operations, and traffic density 
were also discussed, and a formula submitted for 
determination of these relations. The effect of 
inland waterways on the economics of railway 
operation was the subject of a preliminary report. 

Permanent Way Construction and Maintenance.— 
Tests on rails from ingots through which hydrogen 
has been passed while the steel was in molten con- 
dition indicate that with adequate control of cooling 
the prevention of shatter cracks is assured. This 
was one of the several subjects reported on by the 
Committee on Rails, including vibration tests of 
rails, which indicate that shatter cracks may be 
detected by such tests. More powerful apparatus 
for these tests has been built. Studies of temperature 
limits for controlled cooling have related to rails 
placed in the cooling boxes at 500 deg. and 900 deg. 
Fah. They are to be supplemented this year for 
rails at 700 deg., with tests of the rates of cooling. 
In 1,096,018 tons of rails cooled under temperature 
control methods and having a maximum service of 
five years, no failures have occurred due to trans- 
verse fissures, although the total number of such 
failures continues to increase. As to rail lengths 
in excess of the present 39ft. standard, the Committee 
considers that the economies of 45ft. and 78ft. 
lengths have been established, and with the develop- 
ments in rail welding there are arguments for the 
longer lengths. Strain measurements on welded 
rails were presented by the Committee on Track, 
the purpose being to determine the tempera- 
ture stresses in the rails and obtain information 


” | as to the holding power of different rail fastenings. 


Corrosion of rails and fi in tunnels has, 
in some cases, limited the life of the rails to two years. 
Rustproof coatings and the use of alloy steels have 
not proved generally effective. Where there are 
numerous tunnels some improvement may be effected 
by special treatment of the engine fire, as by having 
lime blown in while traversing long tunnels. The 
Committee on Ties—or sleepers—favoured an increase 
in length from 8ft. to 8ft. 6in. as an economical 
means of increasing the supporting power of the 
track. Objection was made, however, that a resulting 
necessity for increased depth to prevent bending 
might so increase the cost as to prevent any saving 
in cost or other advantage. Increased injury to 
ties by the tie-plates or base-plates was shown by a 
separate report, which also stated that through bolts 
are found superior to screw spikes and drive spikes 
in attaching the plates to the ties. 

Besides its usual progress reports on the life of 
treated ties under regular inspection, the Committee 
on Wood Preservation noted continued attacks 
of termites in various parts of the country. Treated 
timber and special ‘“‘shields”’ are recommended 
for construction work, and experiments have been 





made in impregnating the soil with various chemicals 
poisonous to termites. On one railway, it was 
necessary to rebuild four stations during 1938, using 
heavily creosoted timbers and sub-floor planking. 

An unusual subject with regard to track construction 
is the use of asphalt in the ballast. The Committee 
on Roadway and Ballast considered that such 
material might be economical at approaches to 
open-floor bridges, and to tunnels, under overhead 
structures, and at stations and level crossings. It 
would be made with a soft emulsified asphalt, mixed 
and applied cold by the track forces. The same 
Committee presented the following conclusions based 
on a study of ventilation of tunnels :—(1) Artificial 
ventilation is not necessary for tunnels up to 2500ft. 
in length; (2) fog longer tunnels, individual study 
should be made as to the best methods for ventilation ; 
(3) shaft ventilation is of little effect and has prac- 
tically disappeared from modern practice ; (4) where 
electricity is available, it is the most economical 
type of power for a meckanical ventilation plant. 

Operating work equipment according to a definite 
schedule, in order to secure more working days for 
the machines, is necessary to get full value out 
the investment, according to the Committee on 
Maintenance-of-Way Work Equipment. Many rail- 
ways now have a considerable number of automobiles 
and 3-ton to 5-ton motor trucks for carrying men and 
materials by road to the site of work, thus avoiding 
occupation of the track. It is considered evident 
that further mechanisation of bridge and building 
work offers good opportunity for increased economy. 

According to the Committee on Economies of 
Railway Labour, the use of heavy rails on busy lines 
reduces the amount of track labour required to main- 
tain a given standard of track excellence, and on 
such lines the laying of 112Ib. or 131 Ib. rails to 
replace those of 100 lb. or lighter weight may effect 
a saving in track labour of 40 per cent. of the total 
expenditure on this item. As to permanency of 
employment, the Committee pointed out that a 
stabilised force, free from sudden fluctuations in 
allowances for maintenance expense, will hold the 
maintenance costs at a minimum. 

Miscellaneous Subjects——Water supply for engine 
boilers, for drinking, and for fire protection was 

discussed in various aspects by the Committee on 
Water Service, Fire Protection and Sanitation. It 
included remedies for the pitting and corrosion 
of boilers, and the value of water treatment in relation 
to boiler repairs and locomotive performance. 

The report of the Committee on Highways. dealt 
particularly with the effective floodlighting of railway- 
road level crossings. It discussed also the arrange- 
ment and lighting of automatically operated crossing 
gates of the American type—that is, consisting of 
pivoted arms swinging down across the road as trains 
approach. Filing systems for drawings in railway 
drawing offices, and methods of photographic repro- 
duction of drawings—in place of blue printing— 
were reviewed by the Committee on Records and 
Accounts. A wide range of subjects included in the 
report of the Committee on Electricity covered the 
new “gene-motor,” or motor generator set for 
passenger cars, the use of fluorescent lighting 
units in these cars and developments in heavy 
electric transportation and electric locomotives. 

All the reports were printed in advance of the 
meeting, filling five bulletins, which aggregated 
about 650 pages, together with illustrations and 
extended statistical tables. 








Engineering Notes from China 
(By Our Own Correspondent) 
Hone Kone 


Shipbuilding in Hong Kong 

WirH the exception of two vessels built 
in Australia fifteen years ago, the m.v. “‘ Breconshire,” 
recently launched in Hong Kong, is the largest 
ship built in the British Empire outside the United 
Kingdom. Shipbuilding in Hong Kong has rapidly 
developed this century. The Taikoo Dockyard and 
Engineering Company, Ltd., has built to date no 
less than thirty-one vessels for companies in the 
Holt group. The shipping trade from Hong Kong 
and China to all parts of the world has, for more 
than a ceatury, played a major part in the history 
of the sea-borne commerce and British shipping in 
particular. It was the China trade which brought 
the sailing ship to its highest pitch of perfection. 
Some seventy years ago the harbour of Hong Kong 
was filled with those beautiful ‘‘ China Clippers,” 
the fastest and most lovely vessels that ever. sailed 
the seas. They have disappeared into the limbo of 
the past, but thousands of Chinese junks still depend 
upon sails to drive them across the water. Yet it 
is no unusual sight to see them being towed along 

the inland waterways of China by steam launches. 
Messrs. Alfred Holt and Co. were the pioneers 
of steamships in the Far East. Their first steamers 
came round the Cape to Hong Kong seventy-three 
years ago. They made the long sea voyage, carrying 
what was then called ‘“‘a pay-load,” in addition to 
their own fuel, an accomplishment then thought to 
be impossible. Ever since those first efforts the 
famous Blue Funnel vessels have been in the fore- 
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front of the shipping trade in Far Eastern waters, 
carrying “the red duster’? into every seaport in 
China. Their success has been due to no small 
extent to the adoption of the most modern type of 
mechanical and electrical equipment. This latest 
addition to their fleet has an overall length of 506ft., 
moulded beam of 66ft., and the depth 38ft. Twin 
sets of six-cylinder, two-stroke cycle, double-acting, 
marine oil engines, of the Burmeister and Wain 
type, each capable of a continuous output of 6000 
S.H.P. at 110 r.p.m., will be installed as propelling 
machinery. There are twenty-eight electric winches, 
operating steel derricks for dealing with lifts from 
3 to 50 tons. This vessel is the first to be launched 
of two sister ships under construction in Hong Kong. 


. 
Clever Chinese Craftsmen 

The shipping using the port of Hong Kong 
is now twice what it was thirty years ago. The 
manager of the Taikoo Dockyard recently said that 
local yards have always endeavoured, and he believed 
very successfully, to keep in the forefront of progress 
in order to afford shipowners facilities for shipbuilding 
and repairing in Hong Kong equal to the best obtain- 
able in other ports throughout the world. The 
fact that many shipowners bring their ships to 
Hong Kong for extensive overhaul and repairs is 
proof of the efficiency and economy provided. The 
local manager of one line recently informed the 
writer that the annual repair bill had been reduced 
by more than £60,000 since this line had transferred 
its repairs from the United States to Hong Kong. 
The Chinese were probably the greatest shipbuilders 
in “the good old days,” and in Hong Kong their 
clever craftsmen have shown us that besides being 
expert in the building of wooden ships, they can 
hold their place with the craftsmen of other countries 
in the building of modern vessels. There can be 
no doubt that the increased facilities for technical 
training provided by the local University and Trade 
School have greatly increased the efficiency of Chinese 
technicians. In all walks of life wages and salaries 
paid to the Chinese in the Far East are very much 
less than those paid to Europeans. It is therefore 
obvious that this fact must enable local dockyards 
and engineering works to compete successfully 
with rivals situated in countries where the cost of 
living is higher. 

At the launching ceremony of the ‘‘ Breconshire,” 
the Governor of the Colony said that that vessel 
was the largest and fastest ship ever built in Hong 
Kong “as yet.” He added that, surpassing as she 
did all her forerunners, he thought she signified 
the sound and steady upward trend of British 
interest in those Eastern waters, the fostering of 
which was the Colony’s principal objective. “‘ There 
are, I know,” he said, “* those who profess the fear 
that that trend will, before long, be taking the 
opposite direction ; but, for my own part, I cannot 
follow their reasoning, any more than I can attach 
any clear meaning to certain ethical pronouncements 
which have been promulgated recently about the 
future of this quarter of the globe.” 


Clever Salvage Work 


On the day following the launching of this new 
ship an interesting ceremony was performed by the 
Italian Consul General in Hong Kong. Mr. E. 
Cock (late R.N.), M.I.N.A., the manager of the 
Hong Kong and Whampoo Dock Company, Ltd., 
was invested with the insignia of Commendatore 
of the Crown of Italy in the lounge of the “‘ Conte 
Verde,” the refloating of which ship after the terrible 
typhoon of September, 1937, was the motive behind 
the award of the decoration. During the typhoon 
the wind velocity reached the incredible figure of 
165 m.p.h. Over thirty steamers and hundreds of 
junks went aground. The ‘Conte Verde” was 
fastened on to treacherous rocks outside the harbour, 
having been driven from her moorings for some 
distance, although she was under full steam and all 
anchors were in use. This vessel is one of the largest 
of the Italian fleet of merchantmen in the Far East. 
The salvage work was difficult and was finally 
accomplished by Mr. Cock by what ‘the Italian 
Consul called “an artistic absurdity—instead of 
lightening the ship he put into her an extra 1200 tons 
of salt water, and lo! the ship was again refloated.”’ 
The salt water was put into the bows of the ship, 
thus tilting her off the rock at high tide into deep 
water. These two ceremonies have shown the world 
that the dockyards in Hong Kong are capable of 
undertaking difficult work requiring courage, good 
craftsmenship, and the latest type of modern 
equipment. 

It may be of interest to add that the “‘ Empress 
of Japan” is docked and overhauled by the Hong 
Kong and Whampoo Dock Company, Ltd., and the 
three other Empress liners on the run between 
Hong Kong and Vancouver are docked and over- 
hauled by the Taikoo Dockyard and Engineering 
Company, Ltd. These are by far the two largest 
ship-repairing and engineering works in Hong Kong 
and employ from 3000 to 4000 men. The Royal 
Naval Dockyard also is a big employer of labour, 
and a large aircraft carrier has been dry-docked there. 
There are also a number of Chinese yards, many 
of them using very primitive equipment. In most 
cases these yards are supervised by Chinese with 
but little technical training and very little knowledge 








concerning materials and modern practice. They 
are able to do smaller repairs and launch building 
at a very much cheaper rate than the larger yards. 
Their work is carefully supervised by the Govern- 
ment Marine Surveyors; it is “very much to the 
credit of the Hong Kong Government that careful 
rules and regulations concerning shipping repairs 
and modern engineering work are in force in the 
Colony. 
Aviation in China 

There has been a very big expansion in 
air traffic, using the Kai Tak aerodrome in Hong 
Kong, during recent months. It has been stated 
that. the Royal Netherlands Indies Airways 
(K.N.I.L.M.) is making plans to extend its Batavia— 
Saigon line to Hong Kong to connect Kai Tak with 
Pan-American Airways and the Chinese National 
Airways system, which latter connects with the 
interior of the country of China, as does also the 
Eurasian system of air travel in China. It is obvious 
that Hong Kong has almost suddenly become the 
hub of a great aviation wheel whose lines shoot out 
to America, Holland, France, England, and a dozen 
nearer countries. Plans have been made to connect 
up by air services Rangoon and Chungking, 


the present centre of the Chinese Government, a 
port 1350 miles up the Yangtze River. Chungking 
is also connected by air with Hong Kong. The 
K.N.I.L.M. confines its air lines to the Netherlands 
Indies and neighbouring countries. It maintains 
services to Australia, to Saigon, and to Tarakan, 
North Borneo. It is allied with the famous Dutch 
Company, the K.L.M., which maintains a net of 
air lines in Europe with Amsterdam as the home 
port. This company has a regular service between 
Amsterdam and Java with Batavia as the terminal 
base. The K.L.M. has decided to speed up its 
schedules in 1940 by using high-power ““DC4” 
planes on the Batavia-Amsterdam service with 
day and night flying. This will reduce the travel 
time between two bases from 5} to 2$ days. In 
1940, therefore, if the extension to Hong Kong 
takes place, travel time between London and Hong 
Kong will be reduced to approximately four days. 
The new “DC4” planes have accommodation 
for forty passengers for day flying and sixteen 
passengers for night flying. It is certain that 
Imperial Airways will also speed up their machines, 
and full credit must be given to them for the great 
improvement in the services to Hong Kong during 
recent months. 











English Carillon 


HE forty-four bell carillon constructed for the 

tower of Grace Cathedral, San Francisco, by 
Gillett and Johnston, Ltd., of Croydon, and tempo- 
rarily erected for exhibition at the Golden Gate 
International Exposition, possesses a number of 
rather unusual features of design. 

They include an interesting development of auto- 
matic ringing applied to the 54-ton bourdon bell, 
several modifications and refinements in the electro- 
pneumatic plant used for clapper operation, and the 
adoption of a type of relay primarily designed for a 
very different purpose for the actuation of clapper 
piston contacts on the main control panel. 

In addition, the structure of the main frame and 
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BOURDON FRAME AND ELECTRO -PNE 


the position of the bells differs considerably from 
accepted practice, for the larger and medium-sized 
bells are not grouped together, but are divided into 
two sections, mounted in the upper and lower parts 
of the frame, with the smaller treble bells arranged in 
a bank between them. This lay-out was adopted to 
suit the architectural design of the tower, and to 
ensure that the sound range of all the bells, irrespective 
of their size, was as even as possible. 

The operation of the carillon is by electro-pneu- 
matic pistons which are coupled to the clappers by 
draw wires and crank work, and the cranks are pro- 
vided with ball bearings in order to give the utmost 
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speed and efficiency in operation. In former carillons 
of the electro-pneumatic type the pistons and their 
release valves have usually been mounted below the 
belfry floor, but to reduce the length of the draw 
wires the piston banks of the Grace Cathedral carillon 
are mounted directly on brackets attached to the 
main frames. This scheme has effected a considerable 
shortening of the wires and a _ correspondingly 
improved accuracy in the blow delivered by the 
clapper, but it has also placed the piston assemblies 
in a position where they are fully exposed to climatic 
conditions. To meet the demands of such exposure 
the banks are designed to be as far as possible weather- 
proof and are enclosed by a special cover which can 
be removed to give the 
necessary access for 
adjustment. 

A detail of the new 
type of pneumatic pis- 
ton assemblies is that 
they operate without 
the normal reserve air 
eylinder. This has been 
dispensed with and the 
air storage chamber is 
now placed in suitable 
spaces in the bases of the 
piston banks, the com- 
pressed air being sup- 
plied from the com- 
pressor by a pipe line 
passing directly from the 
compressor room to the 
belfry. The reason for 
this is to provide a fairly 
large supply of com- 
pressed air immediately 
adjacent to the pistons 
and so ensure that each 
will have an ample 
amount of power to give 
it a full and effective 
stroke. The operating 
pressure is 40 lb. per 
square inch, and this, 
together with the piston 
arrangement, permits of 
the bells being struck 
with unusual rapidity, 
giving almost as high a 
speed of operation as is 
possessed by a modern 
organ. 

The improvements in 
the _electro-pneumatic 
action of the carillon 
rendered it necessary to 
provide a very efficient 
compressor plant, and 
to meet this demand 
a compact single-stage 
belt-driven machine is 
employed. The driving motor is arranged for alter- 
native automatic or push switch starting in order to 
be able to operate with either the tune-playing 
machine or the keyboard provided. 

The compressor itself is provided with lubrication 
of the ‘‘ Oilmatic ” type, which ensures that no com- 
pressing load can be imposed upon it until a pre- 
determined pressure has been attained in the oil 
circulation system. 

By this means any breakdown of the lubrication of 
the compressor is fully provided against, for even if 
the oiling system should fail during the running of the 
compressor the drop in oil pressure would trip the 
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safety control and take the load off the compressor 
until the fault had been rectified. The provision of 
this safety device was considered necessary in view 
of the fact that the compressor might be operated 
by persons unused to compressed air installations. 

The two alternative methods of operating the 
carillon are an automatic tune-playing machine, 
employing paper bands, and a keyboard of the normal 
piano type. The latter has a touch very similar to 
that of an organ and can be easily handled by any 
performer familiar with either organ or piano. Change- 
over switches provide for the alternative use of either 
machine or keyboard, and the former is also pro- 
vided with both manual starting and control by a 
clock-operated trip switch. 

In the case of both keyboard and machine the 
circuits completed during the playing of individual 
notes are not those which operate the piston release 
magnets, relays being interposed to complete the 
contacts of the piston magnets. These relays, which 
are grouped in two banks on the main control panel, 
are of the type used for automatic telephony, and have 
proved particularly suitable, being sturdy, efficient, 
and easy to maintain. To prevent sparking a quench- 
ing condenser of the Mansbridge type is connected 
across the contacts closing the piston magnet circuits 
in each case, and even on the largest bells the relays 
break contact with a noticeable absence of sparking. 

Above the relay banks on the control panel is 
situated a small sub-panel, on which is mounted the 
solenoid-operated mercury tube switch controlling 
the compressor motor, and a pressure cylinder which 
closes a master contact on the relay circuits as soon 
as the correct air pressure for piston operation has 





TUNE PLAYING MACHINE 


been reached. This device prevents any tripping of 
the piston magnets until a sufficient pressure has been 
built up for satisfactory clapper action. 

The tune-playing machine is of fairly simple con- 
struction, the paper band, which is suitably pierced 
to give the necessary contacts for the relay circuits, 
being of endless form and running on a sprocket 
drum driven by a fractional horse-power motor 
through a belt and a worm reduction gear. 
provide for any slight climatic effect on the bands 
the sprocket holes at the edges are somewhat longer 
than those of the central row, and this enables small 
contractions and expansions to be accommodated 
without affecting the running of the machine. 

The contact fingers which complete the relay 
circuits by passing through the holes in the paper 
do not fall upon the sprocket drum, but make contact 
with a small additional drum which forms a common 
return for all contact finger circuits. 

To enable bands to be changed and adjustments 
made to the machine both the contact finger bank 
and the sprocket roller are mounted on brackets 
which can be swung out from the main foundation 
plate of the machine. 

The hand-keyboard completes the relay circuits 
in much the same manner as the contact finger of 
the automatic machine, the depression of a key closing 
its associated relay circuit through a common return 
contact. The contact fingers are arranged to be self- 
cleaning, and the touch of the keys does not noticeably 
alter at the moment of contact. No hand clavier of 
the direct mechanical type is provided, the keyboard 
and playing machine being sufficient to cover the 
needs of the instrument. 


THE Bourpon BELL 


The automatically rung bourdon bell is erected 
in a separate subframe and mounted on a headstock 
and gudgeons in the manner usual with church bells. 
An interesting detail of the construction of the head- 
stock is that it is entirely built up by electric arc 
welding. The method has proved entirely satis- 
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factory, and, in addition to giving a remarkable 
resistance to distortion, has an appearance of great 
neatness. The bell is “ tucked up ” or mounted with 
its crown well above the gudgeon pin centres, in 
order to provide a partial counterbalancing effect 
and reduce the energy needed to swing it, and the 
clapper is of the balanced type. 

The automatic mechanism enables the bell to be 
rung up in much the same manner as that used by a 
bellringer, and it can then be left to continue its 
action indefinitely under the control of contactors 
actuated by the movement of the bell itself. The 
starting switch can be placed in any convenient 
position, and consists of a casing on which is mounted 
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BOURDON BELL 


the reversing handle and a “‘ central zero ” voltmeter 
which serves as an indicator of the bell movement, 

The mechanism associated with the bell consists of 
a large wheel attached to the headstock, a length of 
roller chain coupling this wheel to the driving motor, 
and the motor itself, together with the necessary self- 
contacting switches which maintain the ringing when 
once the are of the bell has been brought to the 
correct angle. 

The motor is a 2 H.P. squirrel-cage machine, 
operated on 220-volt A.C., and is specially designed 
for its unusual service of continual reversal of rota- 
tion. The rotor spindle carries a chain sprocket, 
and the roller chain previously mentioned couples 
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MASTER CONTROL PANEL 


this directly to the wheel on the bell headstock, the 
chain being attached to the headstock wheel at a 
point opposite the position of the motor. 

Movement of the bell is started by swinging the 
reversing handle on the operating switch box from 
the “stop” to the “ start ’’ position and back again. 
This operates the motor contactor switch and gives 
to the bell a slight initial swing. This movement of 
the bell is reproduced by the needie of the indicating 
voltmeter, the meter action being controlled by a 
small rheostat attached to the bell gudgeon. As the 
movement of the meter needle is watched, additional 
timed movements of the reversing handle are given to 
assist in the building up of the are of swing of the 
bell, and as soon as the meter needle reaches two 





lines marked on the dial, the reversing handle is 
moved right over to the “run” position. The 
amplitude of swing of the bell will then be sufficient 
to operate the self-contacting switchgear, and will 
maintain the ringing until the reversing handle is 
replaced in the “ stop ”’ position. 

The switching of the motor power circuit is not 
directly operated by either the reversing handle or 
the self-contacting switches, for both these act as 
relays for a large contactor mounted on the bell frame. 

The method of automatic ringing used is claimed 
to have a number of advantages over the earlier 
methods, for all clutches and magnetic brakes are dis- 
pensed with, and the driving motor supplies the 
necessary power directly to the bell. Operation at 
starting is also simplified, for the simple movements 
of the reversing handle in establishing the are of the 
bell are soon acquired, and the operator is at all times 
aware of the movement of the bell through the 
repeater action of the meter needle. 

As a safety precaution, a knock-out switch is fitted 
on one of the bell gudgeons, and if, by any failure of 
the switchgear, the arc of the bell should increase 
beyond the point of safety, this will automatically 
cut off the current. 

The whole of the ringing mechanism is designed to 
enable it to be handled by an unskilled attendant, 
and as the operating switch-box is, in effect, a remote- 
control device, it is not even necessary to be within 
the audible range of the bell in order to operate it. 

As the bourdon bell is hung for ringing, its carillon 
clapper cannot be fitted in the same manner as those 
of the rest of the bells, and an external hammer is 
accordingly pivoted to the bell frame and provided 








STARTING CLOCK AND CONTROL Box 


with buffer springs and other fittings similar to those 
used for a clock striking hammer. 

For display at the Golden Gate Exposition, the 
carillon is shown with the fixed and swinging 
bells separately mounted in their individual frame 
units, but when the final erection takes place in the 
tower of Grace Cathedral, the two units will be com- 
bined, the upper frame containing the carillon bells 
resting upon the table formed by the heavy steelwork 
of the bourdon bell frame. 

The total weight of the bells is about 18 tons, and 
the total combined weight of bells and frames is 
about 34 tons. The bells are all tuned on modern 
harmonic principles, and have a remarkably pure tone. 








Gas Engines for Marine Purposes* 
By F. GIBBONS 


Durine the past six months much has been 
written on the subject of the gas engine and its appli- 
cation to road transport, stationary purposes such as 
power generation and pumping, marine work, and 
auxiliaries for air raid precautions work. The inter- 
national crisis in September, 1938, and the desire on 
the part of many to use home-produced fuel, have 
forced this subject to the front. Although the world’s 
supply of oil is at present plentiful, it is not con- 
sidered inexhaustible. The possibility of our coal 
supplies being used up is very remote, at least for 
many generations to come. 

Fuels.—As the designation “ gas engine” covers a 
wide range of prime movers, it will be an advantage 
first to study the various classes of fuel which can be 


* Paper presented at the Spring Meeting of the Internal 
Combustion Engine Group of the Institution of Mechanical 
Engineers, Swansea, March 27th—28th. 
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turned into power through the medium of this form of 
internal combustion engine. 

The majority of the gases available are derived 
from coal. Mechanically, the gas engine and the oil 
engine are similar types, differing only in the pressure 
cycle and the method of ignition. The justification 
for the use of one or the other depends almost entirely 
upon the relative cost of their respective fuels, the 
other operating costs being similar, assuming the 
same general design, arrangement, and method of 
lubrication. 

Gas versus Main Electrical Supply—tThe position 
of the gas engine as a competitor to main electrical 
supply is similar to that of the oil engine, so far as 
costs are concerned, and the choice rests entirely on 
the relative costs of current delivered. On the other 
hand, in most cases steam plants use the same fuels 
as gas engines, so that in this respect they are direct 
competitors. When giving consideration to the 
choice of power supply the most important factor 
is that of reliability. Electrical supply by overhead 
transmission lines is subject to interruption by 
climatic conditions, and in the event of war is par- 
ticularly vulnerable. Steam power is exceedingly 
reliable, and gas engines designed for continuous 
operation at moderate or medium speed, are also 
very reliable. The efficiency of the gas engine does 
not fall off so long as the engine receives proper and 
regular attention. 

Fuel Characteristics—The most usual fuels to be 
considered in this country are producer gas from 
anthracite, bituminous coal, and wood, and town gas 
and coke oven gas. Generally speaking, anthracite 
is expensive. It has the advantage, however, that 
there is little or no tar. Consequently, the gas- 
cleaning process is simple and cheap. This fact tends 
to reduce both maintenance and wages costs. The 
cost per unit generated with gas engines using anthra- 
cite varies between the limits of 0-4d. and 0-6d., 
according to the load factor and the running time. 
These figures are based on anthracite at 50s. per ton. 

Bituminous coal offers perhaps the largest field for 
gas engines, chiefly because it is widely distributed 
and cheap. Wood fuel is sometimes used in this 
country, when it is available as a waste product 
from sawmills, or in other industries, but the largest 
field for the wood producer gas plant is in tropical 
forest regions. 

Town gas is frequently used for gas engines of 
up to 400-500 H.P., but unless the price is less than 
3d. per therm, the cost of power produced by this 
means, including all charges, is not competitive. 

Large quantities of coke oven gas are available in 
this country. It is a saleable by-product, and, 
generally speaking, is only used for the production 
of power when a surplus exists. It is, however, 
becoming a common practice for it to be bought by 
the gas undertakings for distribution. A particular 
example of this is the large gas grid which has 
recently been formed in Yorkshire. The price 
charged to the power plant is in the neighbourhood 
of Id. to 14d. per therm, giving a cost per electrical 
unit of power generated, including all operations 
and capital charges, of about 0-3d. with a load 
factor of 75 per cent. and over 7000 hours’ running 
time per annum. 

In this country a considerable quantity of blast- 
furnace gas is also available for power production, 
but with the exception of a few isolated cases where 
gas engines have been installed, practically the whole 
of the surplus gas is used under boilers. Probably 
one of the reasons for this is the objections of engineers, 
and particularly electrical engineers, to the large 
double-acting horizontal tandem gas engines that were 
very popular at one time on the Continent, on account 
of their high capital cost and their tendency to cause 
surging in alternating current systems. Against the 
modern medium-speed multi-cylinder gas engine, how- 
ever, neither of these objections holds. The turning 
moment is comparatively uniform, and in some cases 
the engines are designed with a cyclic irregularity as 
low as 1 in 1800. There is no reason therefore why 
blast-furnace gas should not be used more economic- 
ally than at present. 

The Gas Ship.—tIt should be understood that the 
following suggestions and remarks apply only to 
vessels such as short sea traders, colliers, coasters, 
trawlers, and tugs, and that the range of power con- 
sidered will be from 300 H.P. to 1500 H.P. with 
conventional gas producers. 

In this country practically no recent experience of 
the subject has been acquired, as it is many years 
since a gas-engined ship, other than the dredger type, 
was built. Among the earlier experiments, the most 
notable was the Royal Naval Volunteer Reserve 
gunboat “ Rattler,” which was built in 1907, and 
was the first British ship fitted with gas engines. 
Shortly after, the “‘ Holzapfel” appeared, and there 
was also the “‘ Red Dragon,” built for some Welsh 
owners, but details of this vessel are not available. 
Reference should also be made to the fact that Messrs. 
William Beardmore prepared plans to convert a 7000- 
ton cargo steamer, but this conversion was never 
carried out. 

A number of examples have appeared on the 
Continent. In 1909 a tug on the Rhine, originally 


propelled by steam, was converted to use gas, and 
two four-cylinder engines, each developing 250 H.P., 
were installed. The 500 H.P. suction gas plant was 
made rectangular, and the scrubbers were placed 





between the producer and the engine. In 1911 the 
first Dutch installation appeared in the coaster 
“‘Zeemeeuw.”” This was followed by a further vessel 
known as the ‘“ Zeearend,” which was torpedoed 
during the war. 

From information available it would appear that 
four Dutch vessels have since been fitted with gas 
engines. These were—‘‘Quo Vadis” (1918), 
** Dynveer ”’ (1919), ‘‘ Wageningen ”’ (1920), ‘‘ Leks- 
veer”’ (1920). For this information the author is 
indebted to Mr. Jansen, who in correspondence 
incidentally expresses surprise at the lack of interest 
in this country in a prime mover capable of using our 
native fuel. 

Early Engines—Some years before the war a 
suggestion was made by some naval authority that 
it would be policy to develop an engine of moderate 
size, using producer gas, for direct propulsion. As 
a result of this suggestion, the late Mr. J. H. Hamil- 
ton, B.Se., designed and built an experimental slow- 
speed engine of 1000 B.H.P., which consisted of 
four double-acting cylinders working on a single 
crank. Although never used for marine purposes, 
this engine has been running very successfully for 
many years. Designs of similar engines working up 
to 3000 B.H.P. on a single crank were also prepared. 
By adopting engines having three or four cranks 
Hamilton visualised units of 9000 B.H.P. to 12,000 
B.H.P. 

It is unfortunate that none of these early experi- 
ments were followed up, but at this time coal-fired, 
non-superheated Scotch boilers and steam reciprocat- 
ing engines reigned supreme. Even the turbine was 
only making its debut, there was no oil engine to prove 


‘a dangerous rival, and oil as a fuel was relatively 


unknown. In short, what encouragement was there 
for anyone to develop a type of prime mover which 
could use coal or coke economically ? The pioneer gas 
engine equipments were regarded as experimental, 
and so they have remained. 

Gas-engined Vessels Abroad.—Recently a great deal 
of comment has appeared in the shipping and technical 
Press about what is being accomplished on the Con- 
tinent, particularly in Germany, where a large number 
of gas-engined vessels are in operation. Particular 
reference has been made to the “ Harpen I,”’ which 
consists of two single-acting four-stroke eight- 
eylinder Deutz gas engines of 350 H.P. each. This 
vessel was the precursor of a number of successful 
vessels built for towing service during the last two 
years. The dimensions of one class are 75ft. length 
by 19ft. beam, and the main engine is a Humboldt- 
Deutz six-cylinder four-cycle non-reversible gas 
engine, which normally develops 250 B.H.P. at 
350 r.p.m. Starting is effected by means of com- 
pressed air, and the other manceuvring operations, 
including speed regulation, reversing, and stopping 
can be effected alternatively from the bridge or from 
the engine room. The auxiliary set comprises a com- 
pressor, direct-current generator, and bilge and cool- 
ing water pump directly coupled to an 18 H.P. gas 
engine. The engine of this set is started on benzol 
before gas is being produced, and a small paraffin 
motor is provided for emergency purposes. 

A larger type of vessel has two engines, each of 
350 H.P. output at 400 r.p.m., reduced to 160 r.p.m. 
at the propellers through mechanical reducing reverse 
gears, incorporating a hydraulically operated plate 
clutch. Particulars have been published recently of 
the triple-serew tug ‘‘ Ernst Tengelmann,” in which 
the main propulsion machinery comprises three 
270 B.H.P. engines with producer gas plant. The 
ferry ship ““ Luhe ” for the Hamburg harbour service 
was built last year and fitted with a 250 B.H.P.. gas 
engine, and since that time has met the arduous 
requirements of the service most satisfactorily. 

The gas producer plant in all these installations is 
of the Deutz revolving grate type, suitable for using 
a wide variety of fuels. The gas produced has a lower 
calorific value of from 120 to 145 B.Th.U. per cubic 
feet, according to the grade of fuel used, and, with the 
high carbon monoxide content obtained, results in 
very satisfactory combustion in the engine. The feed 
of fuel to the gas generator is semi-automatic from a 
bunker containing about an hour’s supply at full load, 
which is filled by hand at intervals. 

An alternative arrangement fitted in some vessels 
comprises a fuel bunker capable of holding about a 
week’s supply, which is situated in the engine casing 
so that it discharges by gravity into the gas producer, 
arranged immediately below, and hand or conveyor 
feed is thus entirely dispensed with. The gas, on 
leaving the producer, goes through a dust extractor 
and changeover valve, and thereafter is divided to 
pass through two wet washers and dry plate cleaners 
of special construction, so that all the moisture is 
extracted before reaching the engine. 

National Importance.—In spite of all the work 
which has been accomplished abroad, no example of a 
gas-propelled ship, as far as the author is aware, exists 
in this country, and such a position is to be depre- 
cated. Surrounded, as we are, by rich coalfields, 
and with so many unemployed miners, it is time that 
thought was given to the use of our natural resources 
for those purposes to which they can be particularly 
applied. 

The development of the gas engine is bound up 
with that of the gas producer, and it may be of interest 
to review some of these plants. It was an Englishman 
named Dowson who, in the late ‘eighties, first intro- 





duced the gas plant bearing his name, for the purpose 
of using anthracite or coke and similar non-tarry fuels. 
Dr. Ludwig Mond subsequently developed a producer 
for using bituminous fuels, and a number of these 
were at work supplying gas to engines of up to 
2000 H.P. From 1900 onwards a number of plants 
operating on the suction system were produced in 
the United Kingdom for stationary purposes, but 
these gradually became more or less obsolete, owing 
to the scarcity of fuel caused by coal strikes and to 
high prices. 

Down-draught Producer.—For marine work it is 
suggested that the gas producer should be of the 
down-draught type, in order to destroy the tar. 
This, combined with a revolving grate and automatic 
stoker, would provide for the utilisation of most 
bituminous coals available at ports. Experience has 
shown that there is no reason why the gas plant 
should be below deck. It could, of course, be located 
under the bridge or above deck. The revision of the 
gas plant is long overdue, even for stationary purposes, 
and in applying it to seagoing vessels, an entire 
remodelling of the generators, scrubbers, water 
seals, and, in the case of bituminous plants, the tar 
extractors, would be necessary. As unlimited water 
supplies are available for scrubbing the gas, there 
should be no difficulty in this direction. By using 
anthracite or coke the difficulty of disposing of the 
tar would be greatly reduced, and by using Welsh 
anthracite, performances superior to those obtained in 
German marine installations should be obtained. 
Other fuels, such as Coalite, may also be used. 

Operating costs that have been published show that 
the gas producer vessel is able to compete effectively 
with the alternative types of propelling machinery, 
the reduced cost of the fuel, as compared with oil 
engines, offsetting the increased capital and mainten- 
ance charges of the producer gas installation. The 
problem of the most suitable fuel requires special 
consideration, but, in addition to anthracite, it has 
been authoritatively stated that adequate supplies 
of coke suited to the purpose could be available at 
nearly all ports. 

A novel arrangement for a gas-propelled ship is 
to install the gas producers alongside the prime mover, 
which enables all the main propelling equipment to be 
kept in one engine room. The equivalent of this 
arrangement is common practice in modern Nor- 
wegian steamships engaged in charter trading to the 
Great Lakes. Scotch boilers and steam reciprocating 
engines are employed instead of the suggested gas 
engines and producers, but in the same relative 
position. This arrangement enables the best use to 
be made of restricted space. 

Whilst this paper has drawn particular attention 
to the question of using producer gas on board ship, 
other methods of utilising gas must not be over- 
looked. In the light of information now available, it 
is apparently possible to compress gas into bottles or 
containers at a pressure of up to 3000 lb. per square 
inch. Progress at first may be somewhat slow. Gas 
stored in this manner could be used for the auxiliary 
engine while the producer got under way. It could 
also be used for small craft operating on short routes, 
such as ferries or for short coastal trips, where the 
vessel could refill her gas bottles from local gasworks. 
This system of compressed gas has been applied 
successfully to road transport, and it should not be 
impracticable to apply it at sea, provided, of course, 
the classification and other authorities give the 
necessary permission to carry fuel in this manner. 
Most internal combustion engines are now designed 
so that they can run on either gas or oil, and such an 
arrangement has obvious advantages. It should be 
possible for the coal and gas industries to assist the 
engine manufacturer in bringing about the aims 
envisaged in this paper, for it is to their ultimate 
benefit. It can be accepted that the gas engine 
industry would very quickly supply any demand 
made upon it by the marine engineering industry. 
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The Colliery Year Book and Coal Trades Directory, 
1939. London: The Louis Cassier Company, Ltd., 
22, Henrietta Street, W.C.2. Price 21s. net.—The 
a given in this, the seventeenth, edition of the 

Year Book has been revised and brought up to date. 
In addition to lists containing detailed particulars of 
collieries, companies, official bodies, &c., connected with 
the coal industry, it contains a number of useful statistical 
tables and reviews of the coal-mining industry and coal 
trade during 1938. 


Rhodesian Mining Year Book, 1939. London: Argus 
South African Newspapers, Ltd., 72-78, Fleet Street, 
E.C.4. Price 12s. net.—The new edition of this reference 
book contains up-to-date particulars of more than 800 

mining, industrial, and financial companies in the Union 
of South Africa. Other lists include consulting engineers 
and geologists, buyers, Government departments, engi- 
neering concerns, manufacturers’ representatives, &c. 
The information given is supplemented by maps showing 
the power supply undertakings and coal and iron mines 
and works in the Union. 














Trams CouLtision In Inp1a.—When the Dacca mail 
train came into collision with the North Bengal express 
in Majdia Station on Monday, April 17th, twenty-seven 
persons were killed and thirty-one injured. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer, 


Iron and Steel Imports 


The following figures, taken from the Board of 
Trade Returns for March, show that imports of iron 
and steel and manufactures thereof rose to 102,637 tons 
from 89,194 tons in the previous month, and the value 
to £1,172,063 from £976,432. Only the figures for the most 
important countries are given :— 





1938. 1939. 1939. 

Total. Feb. Mar. 

Tons. Tons. Tons. 

Pig iron: Total ... 395,151 10,368 14,230 

British India ... ... 155,653 6,873 8,366 

Foreign countries ... 231,365 3,495 5,113 

Ferro-alloys... . 47,606 3,757 6,443 
Blooms, billets, and slabs : 

Total 314,989 ... 23,052 ... 21,343 
British countries 59,462 . 10,702 . 4,413 
Sweden F 1,104 66 38 
Germany ... 27,569 1,384 599 
Belgium 55,417 3,467 7,470 
France... 101,188 5,032 4,823 
Other foreign countries . 70,249 2,401 4,000 

Sheet bars P 33,606 8,147 5,996 
Wire rods e oie 60,021 4,107 7,991 
Other bars and rods fant . 102,919 7,792 9,009 
Angles, shapes, and sections 44,958 2,403 3,514 
Girders, beams, ae 4 &e.: 

Total 60,134 5,539 4,851 
— 5,493 487 1,115 

France... 38,191 3,187 1,717 
Other foreign countries . 14,534 1,469 1,432 

Plates and _ sheets (not 
ORIN acs 10 08 ccaee; oes 68,009 6,377 7,742 
Wrought tubes ... 22,880 1,749 1,849 
Railway material 20,458 2,851 2,394 
Bolts, nuts, and metal screws 7,109 323 546 
Total from countries : 
British India ... 155,664 6,873 8,367 
Canada . ve 117,051 17,940 10,965 
Germany .. 94,685 5,576 7,440 
Sweden 89,804 6,563 9,231 
Holland 32,583... 754 ... 207 
Belgium 273,586 ... 20,662 . 29,884 
Luxemburg 58,570 10,997 10,918 
France 257,304 11,761 10,609 
Czecho- Slovakia 12,367 392 308 
United States ... 20,671 5,064 8,559 
Total imports, iron and steel 1,340,735 . 89,194 ... 102,637 


Iron and Steel Exports 


The exports of iron and steel and manufactures 
thereof in March, according to the Board of Trade Returns, 
rose to 167,917 tons, valued at £3,204,089, compared 
with 137,520 tons, valued at £2,794,829, in February. 
The following are details of the principal exports :— 








1938. 1939. 1939. 
Total. Feb. Mar. 
Tons. Tons. Tons. 
~~ Total . ‘ 94,012 6,135 8,743 
~—s and foundry .. 44,375 4,208 4,308 
Acid . ‘ 25,690 1,927 2,315 
Basic * 23,947 = 2,120 
Ferro-alloys... . 6,787 215 184 
Sheet bars, bright ‘steel bars, 

and wire 22,162 1,759 1,192 
Bars and rods, other kinds.. 102,074 7,158 8,053 
Angles, shapes, and sections 67,319 4,845 5,146 
Girders, beams, joists, &c.. 33,525 1,876 2,509 
Hoop and strip ... 37,408 2,363 1,828 
Plates and gg tin. and 

over: Total. 131,052 11,754 14,339 
South Africa 7,551 344 962 
British India ... 16,926 2,963 1,510 
Australia ... 7,551 123 201 
Canada... 1,966 592 394 
Other British countries . 30,085 2,060 1,836 
Denmark . . ade 38,611 3,328 3,743 
Holland ... 10,633 465 2,113 

Plates and sheets under din. : 
Total ... ; 63,516 7,031 5,827 
British India ... 4,550 664 486 
Australia ... 16,398 121 69 
Canada 5,097 43 134 
Mexico 4 1,880... 151 — 
Argentine Republic | 13,113 2,355 2,761 
Galvanised sheets 147,332 8,577 ... 16,527 
Tinned plates PRA 319,403 18,507 . 21,747 
— pipes, and fittings : 

Up to 6in. diameter 48,985 3,670 4,544 

Over 6in. diameter ... 42,946 ... 6,557 ... 4,089 

Wrought . 220,011 ... 21,380 . 23,320 
Beier material : 

Steel rails, new 5 105,999 3,936 8,744 

_ rs, fish- ‘plates, and 

e-plates ... . 25,618 688 972 

Total all iron and steel 1,917,639 ... 137,520 ... 167,917 


Continental Iron and Steel 


The demand for Continental iron and steel in 
this country has not kept pace with the expansion of 
business in similar descriptions of British steel. This 
may be accounted for to a great extent by the fact that 
such @ large proportion of the home trade demand is 
derived from rearmament orders which stipulate the use 
of British steel. Similarly, municipalities and most of the 
big corporations insist in their contracts that British 
material shall be supplied. One consequence of this 
support of the home manufacturers is that the British 
market has not been able to absorb the whole of the quota 
which it has arranged to take under the agreement with 
the European Steel Cartel. The arrears against the 
quota are understood to amount to a substantial total, 
although they have been considerably reduced during the 
past few months. Apart from the British market, the Con- 
tinental steel makers are experiencing an irregular export 
demand. The movement to rebuild depleted stocks appears 
to be making progress in certain markets, but in the 
majority of cases foreign buyers prefer to buy in small 
parcels. The competition from American firms which have 





not entered into the Cartel agreement, with which most of 
the big American producers are associated, is still apparent 
in a number of overseas markets, and as a consequence the 
Cartel countries have been obliged to accept prices well 
below their official rates. Naturally, this has caused some 
heartburning, but so far no satisfactory arrangement with 
the Americans has been reached 


The Pig Iron Market 


At long last the Cleveland foundry pig iron 
department is beginning to react to the general expansion 
in business in iron and steel. The make is still inter- 
mittent, but consumers are buying more freely and 
contracts are being entered into in some cases for delivery 
up till the end of August. The steel industry’s heavy 
requirements of basic iron have prevented a regular 
output of Cleveland foundry, but as it is now understood 
that the greater part of the stocks in makers’ hands have 
been sold, it is possible that an attempt will be made to 
establish an uninterrupted production. As it is, some 
idea of the changed situation in this market is indicated 
by the fact that the producers are now selling more 
cautiously, and are disinclined to book orders for delivery 
beyond August. The normal trade in Cleveland iron 
with Scottish founders has not been resumed, but small 
parcels have been shipped recently. It is said on the 
North-East Coast that the local product is suffering from 
the competition of Midland foundry brands in Scotland 
at a price about Is. 3d. less than that of Cleveland. In 
the Midland area there has been something in the nature 
of a revival in the demand for foundry iron, although, 
to a great extent, it has been concentrated upon low- 
phosphoric grades. A feature of the market, however, 
has been the willingness shown by consumers to book 
for two or three months ahead. A little forward business 
has also been done in high-phosphoric pig iron, although 
the light castings founders still have poor order books. 
There is a noticeable reluctance on the part of some 
founders, however, to commit themselves far forward, 
as the impression still prevails that the price, which is 
not fixed for any definite period, may be revised at any 
time. In Scotland, the situation has not materially 
improved so far as the demand for pig iron is concerned. 
The light castings makers are operating at about 50 per 
cent. of capacity, but there are signs of busier conditions 
in some of the consuming trades which should be reflected 
in a better demand for pig iron. The situation in the 
hematite market is steadily improving. Consumers’ 
requirements against old contracts continue to increase, 
and with the demand in excess of the production it is 
hoped that the stocks in makers’ hands will be reduced 
to reasonable proportions in the near future. Until this 
is accomplished, however, there is no likelihood that the 
output of hematite will further expand. 


British Iron and Steel Production 


The British Iron and Steel Federation’s report 
on production in March states that the output of pig iron 
rose to 603,300 tons, from 516,000 tons in the previous 
month, and included 96,700 tons of hematite, 380,000 
tons of basic, 100,900 tons of foundry, and 11,300 tons 
of forge iron. The number of furnaces in blast on March 
3lst had risen by seven to ninety-five. In the case of 
steel ingots and castings, production reached 1,170,000 
tons, against 971,100 tons in February, and is within a 
fraction of the highest monthly total on record. Owing 
to the increase in steel-making capacity since 1937, 
plant is available for a further expansion in the output 
rate if necessary. The production of the seven furnaces 
blown in during March will not be fully obvious until 
April. The following table shows the average monthly 
output of pig iron and steel over a period of years, and 
the production for the past six months :— 


Pig iron, Steel, 
tons. tons. 

1913—Monthly average... ... 855,000 638,600 
1920 "8 bis? ee ete 755,600 
1929 i --. 632,400 803,000 
1931 ... 314,400 433,500 
1932 ... 297,800 438,500° 
1933 --. 344,700 585,300 
1934 ‘ ... 497,400 737,500 
1935 .-. 535,300 821,600 
1936 ... 643,500 ... 982,100 
1937 ... 707,800 ... 1,082,000 
1938 ‘ ... 563,600 866,200 

October... .-. 469,400 854,800 

November ... 461,500 id 

December --» 445,800 655,700 
1939—January --- 500,500 811,700 

February .-- 516,000 971,100 

March . 603,600 ... 1,170,900 
C t Busi 


The Stanton Ironworks Company, Ltd., Notting- 

ham, has received from the United Kingdom Gas Cor- 

poration an order, valued at £90,000, for 52 miles of 
high-pressure gas mains. The pipes will form the main 
underground artery of the first stage in the West Yorkshire 
gas grid through which coal gas will be pumped from 
pithead installations to more than twenty gas under- 
takings, for distribution to consumers throughout the 
650 square mile area served by the system. Over 20,000 
large diameter pipes weighing up to 16 cwt. each will be 
required, individually tested to withstand an air pressure 
of 60 lb. to the square inch. The Turkish authorities 
have placed orders for fifty-eight locomotives in this 
country. The Vulcan Foundry, Ltd., Newton-le-Willows, 
and Beyer Peacock and Co., Ltd., Manchester, will 
each supply twenty-four, and Robert Stephenson and 
Hawthorns, Ltd., ten. The value of the whole order is 
about £1 ,000,000. Head, Wrightson and Co., Ltd., 
Thornaby-on-Tees, have acquired a site near Seaton 
Carew, on the north bank of the Tees, for the erection 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 





Export quotations are 


of a factory for the production of automobile and aircraft 
components. Work is to be commenced immediately. 
The Air Ministry has placed orders for fifty-five tank 
wagons for the transport of aviation spirit with Hurst, 
Nelson and Co., Ltd., Motherwell, and twenty-five similar 
vehicles with R. Y. Pickering and Co., Ltd., Wishaw. 
The Department of Overseas Trade announces that the 
following contracts are open for tender :—South African 
Railways and Harbours Administration: Supply and 
delivery of quantities of steel work, rivets, bolts, &c., 
for bridgework (Johannesburg, June Ist). Wellington, 
New Zealand Public Works Department: Supply of 
50-kV outdoor switchgear and steel work with all necessary 
insulators and accessories (New Zealand, June 27th). 
Madras, Government Electricity Department: Supply 
and delivery of 9ft. internal diameter low-pressure steel 
pipe, including bends, expansion joints, &c., and approxi- 
mately 3550ft. in length; one surge tank, with ladder, 
anchor bolts, rungs, &c. (Madras, June Ist). 


Copper and Tin 


The international position has had a depressing 
effect upon the electrolytic copper market and prices have 
shown a tendency to recede. It might be expected that, 
in view of recent developments in the imternational 
situation, consumers would rush to cover themselves, but 
there seems no indication of this, and their inclination is 
rather to avoid commitments than to undertake fresh 
obligations. The American copper statistics for March 
were as satisfactory as had been hoped for. The chief 
feature was an increase of 13,000 tons in the stocks of 
refined copper and a decline of 7000 tons in blister copper. 
The following are the statistics, the figures in brackets 
relating to the totals for February :—American domestic 
production, 61,429 tons (60,504 tons); production else- 
where, 102,507 tons (101,238 tons) ; United States domestic 
consumption, 50,486 tons (48,067 tons); consumption 
elsewhere, 107,580 tons (101,531 tons). American stocks 
at the end of March, 320,446 tons (308,958 tons); stocks 
elsewhere, 185,945 tons (184,156 tons). Blister stocks in 
the United States showed a decrease of 4817 tons, and else- 
where of 2590 tons. The American domestic price has 
further receded to 10-50c. without attracting much 
business. In the standard market comparatively little 
business has been transacted. The general tendency 
amongst buyers is to act cautiously.... The tin market 
has been rather upset as a result of international develop- 
ments, but prices have remained firm and in the absence 
of any speculation extraneous events should have less 
influence upon this market than upon some others. 
American buying has been on a small scale and the trans- 
actions reported have been for only limited quantities. 
Prompt metal continues tight and the backwardation is 
maintained. Continental business, which sometimes 
expands at this seasén of the year, fails to increase and 
most consumers there appear content to follow a policy 
of hand-to-mouth buying. The announcement of the 
Government’s war risk insurance scheme is regarded as a 
step in the right direction and should remove some of the 
uncertainties of the situation which in the past have at 
times made business difficult to arrange. The demand 
from the consuming industries in this country does not 
seem to be growing, and there seems a general inclination 
to limit purchases as much as possible. 


Lead and Spelter 


The situation in the lead market has not 
materially changed over the past few weeks. At times 
there has been some rather free selling, which may be 
attributed to nervousness arising from the uncertain 
international position. This liquidation, however, has 
at no time been on a serious scale and has been set off to 
some extent by the steady demand in this country from 
various types of consumers. No doubt a good deal of this 
business arises from the rearmament programme, but at 
the same time there seems to be an expansion in the 
demand from ordinary commercial sources. Supplies 
have reached this country this month on a fairly liberal 
scale and are more than sufficient to meet any demand 
likely to arise. A good quantity of Mexican lead was 
landed in the earlier part of the month and a further ship- 
ment is expected to reach this country shortly, a fair pro- 
portion of which, it is anticipated, will be put into ware- 
house. The possibility of receiving supplies from Spain 
has been canvassed in the market, but there seems no 
likelihood of considerable arrivals for some months to 
come, especially in view of the attitude of the present 
Government in that country. Disappointment is expressed 
at the failure of the usual spring demand for this metal 
to develop on any scale, but this view does not take 
account of the rather depressing influence of the inter- 
national situation, which tends to restrict private enter- 
prise. Buying on the Continent also has been held in 
check by the shortage of exchange which many Govern- 
ments are now experiencing.... There has been rather 
more business passing in the spelter market as a result 
principally of the new A.R.P. contracts which have been 
placed for galvanised sheets. These have been awaited 
for some time and the galvanisers are assured of busy 
conditions for months to come. There is little speculation 
in this market, as the outlook is by no means promising. 
Supplies are more than sufficient to meet the market 
requirements, and although the current quotations are at 
a low level there does not seem to be any prospect of a 
material advance. There have been fair arrivals from the 
Continent and more are expected, but at the same time 
the demand for prompt spelter is not particularly active. 
The stocks of zine at the end of March in the United States 
totalled 127,985 tons, compared with 128,192 tons at the 
end of February. Production in March rose to 45,084 
tons from 39,613 tons in the previous month, whilst the 
unfilled orders on March 31st stood at 38,447 tons, com- 
pared with 29,987 tons on February 28th. 
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Makers’ official home trade price, per ton, delivered buyers’ stations. 


Current Prices for Metals and Fuels 





* Joists, Sections, Bars and Plates are subject to a rebate of 15s. to home users purchasing only 


from Associated British Steelmakers. Export prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 

















PIG IRON. STEEL (continued). 
Home. Export. . *Home. }Export. 
Foundry home prices, except for Scotland, less rebate of 5/—. | Guascow anp DistRict— & ad. oa eS 
(Djd Teesside Area.) Angles ke 8 Os. 10 0 0 
N.E. Coast— £ s. d. £ s, d. Tees... -u 8 0... tee ie 
Hematite Mixed Nos. ... 6 0 0... - Joists 10 8 0 10 0 0 
No. 1 te Ga eae 515 0 Channels.. + ROE OB: 10 5 0 
Cleveland— Rounds, in. inn up it Be, w= 8G 
No. 1 sis oe er ee 5 26 o under 3in. 11 15 Of... 1l 0 0 
No. 3G.M.B. 419 0.. 5 0 0 Flats, 5in. and under ... 11 15 Oj.. ll 0 0 
No. 4 Foundry 418 0.. 3 Plates, jin. (basis) 1010 6. 10 2 6 
Basie r ims: Se eee 1015 6... 10 7 6 
MipLanDs—- tin. hee. 20 and S 
Staffs— (Delivered to Black Country Station.) = fein. = 5D BG. 10.37 6 
North Staffs Foundry DD A: ives hin. to and incl “ 
Forge 418 Oto£s5 0 0 vob per sq. ft. (8-G.)... 11 12 6. 11 12 6 
Rasta 17. «. Boiler Plates, in. iy ay ae 1112 6 
Northampton— South WaLEs AREA— £ s. d. £ 8s. d. 
Foundry No. 3 Sl Sees Angles 9 8 6. 10 0 0 
Forge 415 6to£417 6 Tees... i. 8:0. 4:0: 
Joists... 10 8 O.. 10 0 0 
Deebyshire— Channels... 1013 0.. 10 5 0 
wa. 3 Foundry 510... ... ae Rounds, 3in. and up fee ee Wea 11 0 0 
Forge 418 Otofs 0 0 = » under 3in. 1115 Ot. ll 0 0 
ScoTLanp— Flats, 5in. and under ... 11 15 Of... 1l 0 0 
Hematite, f.o.t. furnaces 6 0 6 .. Plates, jin. (basis) 1013 0.. 10 2 6 
No. 1 Foundry, ditto ... 5 8 0O.. fein. ... 1018 0O.. 6.28 
No. 3 Foundry, ditto 2, Ss, ae - = din. ... 3. 3..@:.. 10 12 6 
Basic, d/d 412 6... ... a Se peer’ | an, Se aes 1017 6 
N.W. Coast— (6 0 6d/d Glasgow Un. jin. to and incl. 
Hematite Mixed Nos. ... {6 6 0,, Sheffield 6 Ib. per sq. ft. (8-G.)... 11 12 6... ... 11 12 6 
{612 0,, Birmingham [RELAND—F.0.Q.— BELFAST. Rest oF IRELAND. 
- £ s.d. £8, & 
MANUFACTURED IRON. a ios ae 
5 ating Export. oes... 2433) @-..; 11 15 ° 
petite Joists 1013 0... 1015 6 
Lancs AND YORKS— eS 2:2. £ «. 2. i 
Cina ten 12 5 0. - we Channels.. 29:38: O03 ll 0 6 
Rest Bars 1215 0 Rounds, Sin. mais up bb -2F 6-5. 1115 6 
Fes under 3in. 12 @-OF;.: 12 2 6 
MIDLANDS— Plates, Zin. (basis) 1015 6... 10 18 0 
Crown Bars ... . ce ee a fin. Abc ll 26 ll 3 0 
Marked Bars (Staffs) 25 288... i hin. he a Re ll 8 0 
No. 3 Quality... ey ae Bis me Ain. ...i i ee ee. 1210 0 
No. 4 Quality... 11 7 6.. : Un. jin. to fin. ar) we Loe fee ee 1B. 
ScoTrLanD— } Rounds and Flats tested quality ; untested, 3s. less. 
Grown Bars ees > OTHER STEEL MATERIALS 
Best... 1215 0.. 1215 0 Home. Cenk tab. 
N.E. Coast— Sheets. £ s. d. ae a 
Crown Bars -- 12 6 0. 12 5 0 11-G. and 12- oe aes 13 15 0 11-G.to14-G. 11 5 0 
Best Bars... - 21 0. 1215 0 13-G.,d/d... <.. ... 14 2 6 15-G.to16-G. 1115 0 
Double Best Bars . -13 5 0.. 13 5 0 14-G. to 20-G., ai 1410 0 17-G.to18-G. 12 0 0 
NORTHERN IRELAND AND FREE StTatreE— 21-G. to 24- G., d/d -. 1415 O 19-G.to20-G. 12 5 0 
Crown Bars, f.o.g.... ... 12 17 6... = 25-G. and 26-G.,d/d 1510 0 21-G.to22-G. 1217 6 
cai 8 ne South Africa, Rhodesia, Nyasaland, £14; Canada, £14 12s. 6d., 
STEEL. f.o.b. basis. Irish Free State, £14 15s., f.0.q., 4-ton lots. 
*Home. tExport. The above home trade sheet prices are for 4-ton lots and over; 
LONDON AND THE SourH— ar a a £8. d. 2-ton to 4-ton lots, 7s. 6d. per ton extra; and under 2-ton 
Angles 1010 6.. 10 0 0 lots to 10-cwt., £2 per ton extra. 
Tees... 11 10 6... 11 0 0} Galvanised Corrugated sheets, basis 24-G.— 
Joists 10 10 6.. 10 0 0 Home. £ s. d. 
Channels.. 1015 6.. 10 5 0 4-ton lots and up ... 17 5 0 
Rounds, Sin. ‘inal up 1110 6.. 11 0 0 2-ton to 4-ton lots 17 12 6 
= under 3in. 38.47; Bi... ll 0 0 Under 2 tons P a de SRR oe 
Flats, under 5in. e137 -6E... ll 0 0 Export; India, £15 lbs. pore Irish ‘Fees State, £17 5s., 
Plates, in. (basis) 10 15 6.. 10 2 6 f.o.q.; General, £15 15s., f.0.b., 24-G. basis. 
fin. ... ll 0 6. 10 7 61] Tixn-pLaTes— 
fin. .. ll 5 6.. 10 12 6] 20 by 14 basis, f.o.b., Bristol Channel Ports, 20s. 3d. 
: icin. . - 1110 6.. 1017 6] Tin-plate Bars, d/d Welsh Works, £7 5s. 
ea mye = 11 12 6 1112 6 BILLeTs—100-ton lots and over, 35 to 100 tons, 5s. extra; less 
Boiler Plates, 4in pear eo ae 11 12 6 nen fe ee pte pay 
ee . : Soft (up to 0-25% C.), untested D6 
NorrH-East Coast— < sa. d. fa & us a tested 712 6 
Angles -- 10 8 0.. 10 0 0 Basic (0- 33% to. 0-490) . 4s. |... Se ia 
Tees... -- 1 8 0... 11 0 0 . Medium (0-42% to 0- 60% C.) 810 0 
Joists ay ae a oe 10 0 0 ». Hard (0-61% to 0-85% C.) 9 0 0 
Channels. . con OD: eee 10 5 0 (0-88% to 0- 99% C.) 910 0 
Rounds, 3in. and up ee Boe on 11 0 0 (over 0-99% C.) 10 0 0 
” uader 3in. - 11 15 9f... 11 0 90 Rails, Heavy, 500-ton lote, f.0.t. 910 0 
Plates, jin. (basis) © fe for 10 2 6 » Light, f.o.t.... Pai 810 0 
fsin. ... pa DES: MB ss 10 7 6 
lin. ... pean | ae Ge eee 10 12 6 
iin. ... PE: 16726 10 17 6 FERRO SaAORS. 
Un. jin. to and ‘inel. Tungsten Metal Powder 4/9} per Ib. (nominal) 
6 lb. per sq. ft. (8-G.)... 11 12 6 ... 2 6] Ferro-Tungsten ... 4/8 per Ib. (nominal) 
Boiler Plates, jin. ee Nes. 112 6 Per Ton. Per Unit. 
MIDLANDS, AND LEEDS AND DistRicT— Ferro Chrome, 4 p.c. to 6 p.c. carbon £23 10 0 7/6 
Sa) Ma. ee: © 6 p.c. to 8 p.c. ... £23 5 0 7/6 
Angles ooo AO BD 10 0 0 8 p.c. to 10 p.c. ... £23 5 O 7/6 
Tees... oe BE Be Oo: ll 0 0 2 a Max. 2 p.c. carbon ... £36 0 0 11/- 
Joists aa ey ce 10 0 0 Ad ” » Ip.c.carbon ... £38 5 0 1l/- 
Channels. ee ey a 10 5 0 0-5p.c.carbon £41 0 0 12/- 
Rounds, 3in. and up - AB a ll 0 0 carbon-free 10d. per Ib. 
vs under 3in. = BERS Oh... il 0 0 Metallic Chenin 2/5 per Ib. 
Flats, 5in. and under ... 11 15 Of... 11 0 0] Ferro Manganese (loose), 76 p-c. £16 15 0 home 
Plates, in. (basis) 2 MB Bs: 10.2: 6 » Silicon, 45 p.c. to 50 p.c. £12 10 Oscale 5/- p.u. 
fin: ..: 2 Ree OS: 10 7 6 » SO pes... bass £17 0 Oscale 6/-p.u. 
jin. ... een gk Le ee 1012 6 » Vanadium .. 14/— per lb. 
: f;in. Me! aes a dps 10 17 6 * Molybdenam ; 4/10 per Ib. 5/— forward 
Un. jin. to and “taal. » Titanium (carbon- free) 9d. per Ib. 
6 Ib. per sq. ft. (8-G.)... 11 12 6... 11 12 6] Nickel (per ton) ... £185 to £190 per ton 
Boiler Plates, Zin. ee ee, vis 11 12 6! Cobalt ... 8/6 to 8/9 per lb. 





NON-FERROUS METALS. 








(Oficial Prices, April 19th.) 
CopPpER— 
Cash ... £41 15 Oto ft4l 16 3 
Three Months ... £42 1 Stof42 2 6 
Electrolytic £47 10 Oto £48 10 0 
Best Selected oss a Bir- 
mingham 3 ses £48 5 0 
Sheets, Hot Rolled £78 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) 123d. 123d, 
% Brazed (basis) 12}d. 123d. 
Brass— 
Ingots, 70/30, d/d Birmingham £37 0 0 
Home. Export. 
Tubes, Solid Drawn 2/1 Alloy 1l}d. 114d. 
Brazed 13}d. 134d. 
Tin— 
Cash ... . £218 10 Oto £218 15 0 
Three Months ... . £216 10 Oto £216 15 0 
SPELTER— 
Cash ... £13 7 6tofl3 10 O 
Three Months ... £13 11 3tofl3 8 9 
Leap— 
Cash ... £14 7 6tofl4 8 9 
Three Months ... £14 11 3to£l4 12 6 
Aluminium Ingots (British) ... £94 (net) 
FUELS. 
SCOTLAND 
LANARKSHIRE— 

(f.0.b. Grangemouth)— Export. 
Navigation Unscreened 18/— to 18/6 
Hamilton Ell 18/- 
Splints 18/6 to 19/6 

AYRSHIRE— 

(f.0.b. Ports)— 

Steam 15/6 
FiresHIRE— 

(f.0.b. Methil or Burntisland)— 

Prime Steam . ie 16/6 to 17/- 
Unscreened Nevigntion 18/6 
LorHIaAns— 
(f.0.b. Leith)— 
Hartley Prime 16/6 to L7/-— 
Secondary Steam ... 15/9 
ENGLAND 
Sourn YORKSHIRE, DoncasTER— 
Steam Hards... 19/- to 20/- 
Washed Smalls 16/— to 17/- 
NorRTHUMBERLAND, NEWCASTLE— 
Blyth Best 18/6 to 19/ 
Second... ; 17/6 
Best Small ... 15/6 
Unscreened 17/— to 18/- 
DvurHAM— 
Best Gas... 18/9 
Foundry Coke — to 28/- 
CaRDIFF— SOUTH WALES 
Steam Coals : 
Best Admiralty Large ... 23/6 
Best Seconds... ie 23/- to 23/6 
Best Dry Large 23/- to 23/6 
Ordinaries 23/- 
Bunker Smalls 16/— to 17/6 
Cargo Smalls ... 15/— to 15/6 
Dry Nuts 27/6 to 28/-— 
Foundry Coke 31/- to 42/6 
Furnace Coke 29/- 
Patent Fuel 25/6 
SwaNsEA— 
Anthracite Coals : 
Best Large ... . 36/— to 38/— 
Machine-made Cobbles.. 41/— to 45/6 
Nuts PY. 40/— to 45/-— 
Beans 33/- to 38/6 
Peas... .. 26/— to 30/- 
Rubbly Calm. 15/— to 16/- 
Steam Coals : 
Large Ordinary 22/6 to 24/6 
FUEL OIL. 
Inland consumption: contracts in bulk. 
Exclusive of Government tax of ld. per gallon ; and 9d. per 
gallon on oil for road vehicles. 
Ex Ocean Installation— Per Gallon. 
Furnace Oil (0-950 gravity) 33d. 
Diesel Oil 43d. 
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French Engineering Notes 
(From our own Correspondent in Paris) 


Industrial Mobilisation 


THE new organisation for mobilising industry to 
meet the needs of national defence is taking a form that 
modifies the military “character of the old system. One 
cause of this change is the nationalisation of armament 
production which has lessened the need for military mobili- 
sation by placing aircraft factories and expropriated arma- 
ment works under practically the same conditions as the 
State arsenals. Such works and factories pass auto- 
matically from a peace to a war footing. In fact, the 
organisation recently instituted by decree to ensure a 
maximum production of armaments lays out the whole 
working plan in the same form as it would necessarily take 
during hostilities. The Director of Production at the 
Ministry for National Defence co-ordinates all the require- 
ments of the Army, Naval, and Air Services, and one of 
his important duties is to see that private industry supplies 
what is necessary to keep the armament works in full 
operation. A fear that the Government would resume 
the expropriation of private works has been allayed by 
arrangements for enabling manufacturers to participate 
in supplies for armament production. They are invited to 
communicate with one or other of the three services inter- 
ested, and in the present state of affairs there is probably 
no one who will not be anxious to accept work for national 
defence under the control of inspectors appointed for that 
purpose. While profits are fixed by the Government, the 
normal limit of working hours is raised to sixty a week, but 
the Minister of Labour may authorise any number of addi- 
tional hours that may be necessary for the work in hand. 
A decree has just been published giving to the Minister 
complete control over the mobilisation of labour. He will 
centralise information concerning the number of hands 
required by the State factories and private manufacturers, 
ascertain the number of men available, recruit men for the 
different categories of work, and distribute them where 
required, and fix the conditions of work and the control 
over labour. While the Government has the power to 
mobilise the entire population in time of war, there is, at 
present, no direct compulsion on workers, and the State 
has organised a maximum production under conditions 
acceptable to manufacturers and profitable to the men. 


Agricultural Engineers 

In the “ South African Engineering Notes,”’ pub- 
lished in THE ENGINEER for April 14th, it was said that 
there is some difficulty in procuring the services of English 
agricultural engineers, whose places are taken by French 
and Germans, obviously to the possible detriment to 
business in British machinery. An explanation of this 
state of things has long been clear, in view of the much 
greater importance given to the training of engineers in 
agriculture on the Continent than in Great Britain, where 
the part that must be played by engineers in scientific 
agriculture appears only recently to have begun to be 
sufficiently recognised. The name of “ agricultural engi- 
neer,” is, moreover, misleading, since it applies to manu- 
facturers of agricultural machinery, and in France the 
appellation “ ingénieur agronome,” or agronomic engineer, 
has no English equivalent. He is, in fact, an engineer with 
the usual mathematical and scientific accomplishments 
who is trained in biology, chemistry, mechanics, and other 
wide and varied matters affecting soil production of every 
kind. Practical farming is part of his work. There are 
State schools at Grignon and elsewhere, and a number of 
semi-official schools recognised by the State. They receive 
as students engineers who desire to qualify for agricul- 
tural work. Their opportunities expand with the progress 
of agricultural science which is a direct result of intensive 
cultivation and a consequent soil improverishment that 
can only be neutralised by artificial and scientific methods. 
Machinery has played a part in producing this impoverish- 
ment by increasing production, and while the engineer has 
to deal with the problem scientifically, he is responsible 
for the more efficient adaptation of implements and 
machines to the work in hand. There are openings for the 
engineer in the State forestry and agricultural services, in 
the management of farms and estates, and in the Colonies, 
while there are many occupations where his accomplish- 
ments are of value. 


Machine Tools 

The machine tool industry has made great head- 
way for several years past, and with a strong organisation, 
makers have justified their claim for it to be regarded as a 
key industry. Since the armament programme was put 
in hand, the production facilities have further expanded, 
the Government having, it is declared officially, spent 
nearly 2000 million francs on machinery for the equip- 
ment of the nationalised works and factories, without even 
yet completing the installation. There has been a large 
importation of machine tools, mainly of special types, 
which are not produced at home because the normal demand 
is not sufficient to justify firms in laying themselves out 
for the manufacture of machines that must find a market 
abroad, where the chances of doing business in competi- 
tion are remote. At the same time, ordinary types of 
machine tools have been sold abroad, particularly to Great 
Britain and Russia, and the industry has been passing 
through an active period. Nevertheless, makers are 
looking to the future with apprehension, for there are 
already signs of a slowing down of activity. When the 
needs for armament production are fully met, there is 
anxious surmise over the possibility of business in machine 
tools entering upon a period of prolonged slump. For the 
moment there is still hope that with the mobilisation of 
private industry for armament production, owners of 
works may be induced to renew machines, and the Govern- 
ment has done everything it can to encourage this substit- 
tion by the offer of financial facilities and advantages, 
although it is evident that the results, so far, are not 
ent‘rely satisfactory. The idea of the machine tool makers’ 
association is to evolve some system whereby, in their 
common interest, makers will arrange with users to renew 
machines at the end of what may be fixed as a normal 
period of service under conditions that will satisfy users 
and enable makers to stabilise an economic production. 
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DYNAMOS AND MOTORS 


501,811. September 3rd, 1937.—Dynamo Recutators, Joseph 
Lucas, Ltd., of Great King Street, Birmingham, 19; and 
John Andrew Laird, of the same address. 

This invention has for its object to peta an improved 
regulator for variable-speed dynamos, such as are employed, for 
example, on motor vehicles. A carbon pile A is subject to the 
controlling force of an electro-magnet B which tends to compress 
the pile and so diminish its resistance. The winding of the electro- 
magnet is adapted to be supplied with current from the field 
winding C or any other convenient part of the dynamo. Move- 
ment of the armature D in the opposite direction to that caused 
by the electro-magnet B is effected by a spring E. For con- 
trolling the excitation of the electro-magnet B there is provided 
on the armature D a contact F connected to one end of the 
electro-magnet winding, this contact being insulated from the 
armature. In association with the contact F is a contact G, 
carried on an armature H connected to the other end of the 
winding and actuated by an electro-magnet J responsive to 
the dynamo voltage or current, or both. The armature H is 
moved by a spring K in the direction opposite to that caused by 
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the electro-magnet J. In the event of the field current or the 
dynamo voltage or current exceeding a predetermined limit the 
contacts F G come together and cause the winding of the electro- 
magnet B acting on ths pile to be short circuited and the 
resistance offered by the pile to be consequently increased. The 
essential feature of the invention resides in arranging one of the 
contacts which controls the electro-magnet B acting on the pile 
to be movable by the pile armature D and the other to be 
movable by an electro-magnet responsive to dynamo voltage 
or current. By this means it is possible to obtain inherent 
stability in the action of the regulator in a simple and con- 
venient manner. When the dynamo is at rest the contacts L M 
are touching each other, and the pile A is short circuited by them. 
After the dynamo has been set in motion and the electro- 
magnet J has become sufficiently excited the armature M is 
moved by the electro-magnet so as to separate the contacts 
L M, thereby putting the pile in series with the windings C B. 
Increased excitation of the electro-magnet J brings the contacts 
F G together, causing the winding B to be short circuited as 
described.—March 3rd, 1939. 


SWITCHGEAR 


501,847. September 9th, ~1937.—So1Lm-coMPOUND-FILLED 
CuaMBERS, The English Electric Company, Ltd., 28, 
Kingsway, London, W.C.2, and William Edward Senhenn, 
of Siemens Works, Stafford. 

The invention is of particular importance when applied to 
the current transformer chambers of metal-clad switchgear. 
Such an application is shown in Figs. 1 and 2, in which the metal 
box A forms the chamber for a current transformer B embedded 
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Fig | Fig 2 


in compound C. Embedded in the compound in Fig. 1 is the 


lectric heating coil D, which can be switched on when it is 


desired to melt and drain off the compound. In Fig. 2 the 
heating coil D is in a bath of liquid E surrounding the chamber, 
whereby the heat will be more evenly distributed. Preferably 
means are provided for draining the chamber A, such as the 
drainage tap F. Alternatively, the compound, when melted, 
may be pumped out or it may be drained off by tilting the 
chamber.— March 7th, 1939. 





TRANSMISSION OF POWER 


501,850. September 17th, 1937.—Execrric Castes, Standard 
Telephones and Cables, Lid., of Connaught House, 63, 
Aldwych, London, W.C.2. 

Non-leaded cables comprising insulated conductors which 
are drawn into a mechanically rigid tube system and are then 
placed under gas pressure are known. An object of the inven- 
tion is to prevent or minimise risk of chemical or mechanical 
damage after manufacture during transportation and installation. 
The protective sheath is designed and constructed so that either 
owing to the elasticity of the material of which it is made, or owing 
to longitudinal folds provided in the sheath, the sheath expands 
upon the application of the internal gas pressure until its 
exterior wall surface more or less completely engages the interior 
wall surface of the tube, so that it lines the latter. Elastic 
materials such as rubber, gutta percha, balata, or the plastic 
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compound known as “ Thiokol,” are particularly suitable as 
materials for the protective sheath. In Fig. 1 the cable conductor 
A enveloped in a covering B of insulation is provided with an 
elastic sheath C, and is drawn into the rigid tube D. Fig. 2 is 
similar to Fig. 1 except that instead of the close-fitting elastic 
sheath there is the sheath having longitudinal folds giving a 
wave shape to afford a small clearance between the cable insula- 
tion and the sheath C. Fig. 3 shows the cable after introduction 
of the gaseous pressure medium and expansion of the cable 
sheath to line the tube. It will be understood that 
the amount of clearance in any particular case depends 
on the condition, but in general it should be just enough to 
allow the cable to be drawn into the tube. An excessive clearance 
obviously necessitates a waste of gaseous pressure medium 
and may introduce the possibility of sheath rupture.—March 
ith, 1939. 


MOTOR CARS AND ROAD TRAFFIC 


502,077. September 29th, 1938.—IcNITION ARRANGEMENTS 
FoR InTeRNAL ComBusTION ENGINES, Robert Bosch 
G.m.b.H., of 4, Militarstrasse, Stuttgart, Germany. 

A scheme is described in this specification for preventing radio 
interference arising from electric ignition systems. In 
the diagram A is the primary winding and B the secondary 
winding of the ignition coil. In the primary there is a primary 
current interrupter C and a condenser connected in parallel 
with the primary current interrupter, serving as an interference 
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suppressing condenser. The coating D of the condenser which 
is not earthed is connected to the primary winding A of the 
ignition coil and to the interrupter C, so that this condenser coat- 
ing is situated, as it were, in the course of the primary current 
eonductor of the ignition coil. The other condenser coating E 
is directly connected to earth through the condenser casing. 
From the high-tension winding B the ignition voltage is led 
to the distributor through a high-ohmic resistance F and 
through high-ohmic resistances G to the sparking plugs.— 
March 10th, 1939. 


WELDING 


501,721. September 13th, 1938.—WeExLp1nc ELEctRopEs, ‘The 
British Thomson-Houston Company, Ltd., of Crown House, 
Aldwych, London, W.C.2. 

When welding with the usual covered welding electrodes fed 
by hand there is the drawback that the end of the electrode has 
to be forced hard on to the work piece to initiate the welding 
process. The object of this pressure is to break off insulation 
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particles from the cover material, which stand in the way of the 
formation of a short circuit between electrode core and work 
piece. This procedure at the beginning of each welding operation 
has the effect that the joins often prove to be defective and not 
very smooth ; furthermore, it entails even greater inconvenience 
when automatically melting electrodes are used, which are 
applied to the weld horizontally and lengthwise. The drawing 
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illustrates one form of electrode constructed in accordance with 
the invention and comprising a metallic welding wire A coated 
with a flux-forming layer B and an electrically conductive cap C 
applied over one end in intimate contact with the wire A. When 
the electrode is pressed against the work piece at the beginning 
of a welding perien the cap C bridges over the non-conducti 
layer B and forms a current path between the work piece | 
the welding wire. When such automatically welding electrodes 
equipped with ignition caps are used it is preferable that the 
electrode should be dead when applied to the weld and the 
current then switched on. The current impulse causes a shower 
of conductive ignition or coating due to which the arc formation 
and the continued automatic fusion of the electrode are estab- 
lished.— March 3rd, 1939. 


MISCELLANEOUS 

500,926. May 20th, 1938.—MrtHop or MovuLpinc PIPEs 
oR LIKE Hotitow Bopres, Deutsche Eisenwerke Aktien- 
gesellschaft, 111-113, Hindenburgstrasse, MiJheim/Ruhr, 
Germany. 

According to this invention moulded pipes or hollow 
bodies are manufactured by continuously introducing dry, 
or slightly moist, cement, concrete, or like material adapted 
to set with the addition of liquid, which may contain fibrous 
materials such as asbestos, and continuously introducing 
independently, setting liquid therefor into a stationary 
mould and compressing the materials continuously by means 

of a core and pressure-screw body. In a mould proper A, 

which is internally lined with a thin-walled, lead, or other 

metal casing, works a core and 
pressure screw member B moved 
by a sheft and provided with 

two screw segments C and D. 

The material forming the pipe 

in dry or slightly moist condition 

is continuously fed from above 
in correspondence with the 
formation of the pipe by the 
rising core and pressure-screw 
member. Simultanvously the 
quantities of setting liquid 
required for the setting of the 
material are supplied through 

a central and branch conduits 

E of the core, the conduits 

terminating beneath the screw 

segments C and D. The segments 

C and D are slightly offset ver- 

tically in such a manner that C 

is arranged slightly lower than 

D. The segment C is provided 

with a hole F continued by a 

groove in its lower working sur- 

face and terminated at the lower 
extremity of the screw segment. 

A wire G reinforcing the pipe 

passed through F and guided 

by the groove may, during the 

-ompression, be deposited in 

the plastic material by the screw 

segment CU and covered thereby 
with compressed material. By 
the rotation of the core “and 
pressure-screw body B_ the 
serew segment D forces further material from above over the 
wire and embeds it in the compressed material. The reinforce- 
ment may, however, consist of a tubular wire netting. The 
lower part of the body B is constructed in the form of a core 
spindle for smoothening and strengthening the inner surface 
of the pipe. A perforated tube I may be connected to 
this core spindle and raised together with the body. Any 
excessive setting liquid may be discharged from the material 
through the tube I, and, if required, heat may be applied 
by this pipe to the pipe under formation so as to accelerate 
the setting process as well as to increase the strength of the 
pipe by heating it after completion. So as to be able to use the 
mould afresh immediately after completion of the pipe, it is 
opened owt and removed so as to be used again immediately, 
the plastic material being retained and setting in the lead 

casing.—February 17th, 1939. 

501,524. August 28th, 1937.—IeniTIon ror INTERNAL CoM- 
BUSTION ENGINES, Joseph Lucas, Ltd., of Great King 
Street, Birmingham, 19, and Ernest Ansley Watson, of 
the same address. i 

This invention has for its object to provide an improved 
ignition system of the type in 
which current can be supplied 
to the primary winding of an 
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ri... nae 1 ignition coil from a D.C. variable 
’ ‘ a A speed generator. A indicates the 
oe ~ | | primary winding of an ignition 

Loy | coil, and B the secondary wind- 

(A eD | ing connected to the sparking 

em wal i plugs C through a distributor 
i a D. The primary winding is 

| B connected to a D.C. generator, 

| fae the armature of which is 
\ooannonosoocgsenasi indicated by E, and the field 

‘ (COOPTOT) winding by F. The circuit con- 

G 4 taining the generator and 
—»— - primary winding is provided 


of which are indicated by G. 

In series with the circuit is a 

winding H of an electro-magnet 

to actuate contacts J for insert- 

| ing a resistance K in the field 
winding circuit when the eur- 
rent supplied by the generator 
exceeds a predetermined limit, 
and so limit the current which 
can be supplied to the primary 
winding A of the coil, the con- 
b—4 tacts J automatically closing 
Y under the action of a spring L 


F when the current falls below 


} 

} 

| with an interrupter, the contacts 
| 

} 
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| 
that limit. The contacts G of 
the interrupter are opened and 
closed under the control of the 
engine in the usual way. By 
the invention it is possible in a simple and convenient manner 
to limit the upper value of the current supplied to the primary 
winding of the coil and so obviate risk of excessively rapid 
deterioration of the interrupter contacts.—February 28th, 1939. 
501,684. January 5th, 1938.—Fusrere ELEMENTS FOR THE 
Protection or Etecrric Crracurts, Callender’s Cable 
and Construction Company, Ltd., of Hamilton House, 
Victoria Embankment, London, E.C.4, and Alfred Whitley 
Metcalf, of the same address. 

The fusible element described in this specification consists 
of a continuous silver wire A provided at the middle of its 
length with a globule B of a metal or alloy having a lower melting 
point than that of silver. The globule is attached to the silver 


wire by soldering and surrounds the wire. To the ends of the 
silver wire are soldered tails C consisting of tinned copper wires 
of larger diameter than that of the silver wire. This is done 
to prevent fusion of the silver wire at or adjacent to its ends 
upon the blowing of the fuse. The wire A and tails C are 
supported centrally in a glass tube D by plugs made of plaster 
of paris, which seal the ends of the tube. The latter is filled 





with sand E, serving as an are-quenching material, and also 
serves to assist in retaining the globule B upon the wire. The 
tails C extend beyond the ends of the tube D for joining to 
the tails of other el ts or to contact bers. The function 
of the adherent body of low melting point is to localise the point 
at which the blowing of the fuse on overload begins, and this 
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etiect is produced by the action of metal or alloy of low melting 

point alloying with the silver in contact with it and thereby 

apagoe | a local increase in electrical resistivity accompanied 
'y 





a local d in the melting point of the wire or strip.— 
March 3rd, 1939. 
501,969. August Sth, 1937.—Speep ConTrot or Power 


Systems, The General Electric Company, Ltd., of Magnet 
House, Kingsway, London, W.C.2; and Herbert John 
Coates and William Wilson, both of The General Electric 
Company, Ltd., Engineering Works, Witton, Birmingham. 
The speed control system described in this specification is for 
turbines and other prime movers. The diagram shows the 
scheme applied to a turbo-alternator. Assuming the alternator 
is on full load, the elements A B of the relay C energised from the 
secondary of the current transformer D are disposed at their 
upper limits and are maintained in these positions against 
spring bias by the current in the relay windings. In this case 
no contact is made between the adjustable contact E on one 
element A and the other element B. Upon sudden decrease of 
the load on the alternator the element A, unprovided with a 
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dashpot and plunger, is moved rapidly to its lower limit by its 
spring bias, but the other element B moves much more slowly. 
The contacts in the circuit energising the governor solenoid F 
are thus closed and remain closed as the two elements A B move 
downwards together under the restraint of the dashpot and 
lung hani The governor setting is thus altered. 
Finally, when the first element A reaches the point correspond- 
ing to the amount of load on the alternator, the contacts part 
with consequent de-energisation of the governor solenoid F and 
placing of the control of speed once more with the main governor 
itself. The duration of the contact period can be varied by 
adjusting a valve G in the plunger and dashpot hani 
and the amount of drop in load necessary to energise the governor 
solenoid F can be adjusted by varying the setting of the adjust- 
— contact E carried by the relay element A.—March 6th, 


502,104. September llth, 1937.—Extecrron DiIscHarGe 
Devices, Otto Klemperer, of 70, Syke Ings, Iver, Bucking- 
hamshire. 

A method is described in this specification of preventing or 
reducing the detrimental charging of a screen in an electron 
discharge device which is rendered luminous under the impact of 
electrons. In accordance with the invention there is provided 
an additional source of electrons comprising a cathode A and 
an anode B, so arranged and constructed as to direct on to the 
screen @ continuous spray of slow-speed electrons. The anode B 
may be arranged to be at the potential of the second anode C, 
whilst the cathode A is connected to the anode C through.a 
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battery, which maintains the cathode B at a potential which is 
about 300 volts more negative than the potential of the anode C. 
The electron spray from the additional electron source is 
arranged to be of a sufficiently wide angle to impinge 
over the whole of the fluorescent screen with substantially 
uniform intensity. With the accelerating potential tT 
for the primary electrons emitted by the cathode the 
ratio of secondary electrons emitted by the fluorescent 
screen to the primary electrons impinging thereon is of the order 
of 2:1, and thus the primary electrons from the cathode B 
tend to impart to the fluorescent screen a positive charge and 
thus tend to prevent it charging up negatively.—March 13th, 
1939. 
































PERSONAL AND BUSINESS ANNOUNCEMENTS 


Me. A. W. MoArruor, A.M.I.E.E., has been appointed works 
manager of Henley’s North Woolwich Works consequent upon 
the recent death of Mr. E. Lefeaux. Mr. McArthur entered 
the company’s service in 1900. 











CONTRACTS AND ORDERS 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





Sremens Exvecrric Lamps anp Supp.irs, Ltd., has been 
awarded a repeat contract by the London and North-Eastern 
Railway for twelve months’ supply of Siemens British-made 
electric lamps of various types. 


Forthcoming Engagements 


cy Sate, 





Secretaries of Institutions, , &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME a: 
PLACE at which the meeting is to be held should be clearly stated. 








Chemical Engineering Group 
To-day, April 21st.—Royal School of Mines, South Kensington, 
8.W.7. Conference on Safety in Chemical Works. 2.30 p.m. 
Institute of Fuel 
Thursday, April 27th.—Geological Society’s Rooms, Burlington 
House, Piccadilly, W.1. “The Value of Coal Analysis to 
the Producer, Distributor, and User,” A. 8. Bean and J. 
Brown. 6 p.m. 
Institute of Marine Engineers 
Thursday, April 27th.—Juntor Section: Technical College, 
Acton, W.3. ‘“ Recent Developments in Airless Injection 
Engines,” J. Calderwood. 7.30 p.m. 


Institute of Metals 
Tuesday, April 25th—Swansea Locar Section: Y.M.C.A.. 
Swansea. Industrial cinematograph films on welding, 
6.30 p.m. 
Institution of Automobile Engineers 
Tuesday, April 25th.—BriRMINGHAM CENTRE : 
Memorial Inst., Great Charles Street, Birmingham. 
mercial Motor Vehicles for Short-mileage Work : 
Design and Maintenance,” J. Shearman. 7.30 p.m. 


Institution of Civil Engineers 

Tuesday, April 25th.—Great George Street, Westminster, 8.W.1. 
““The Singapore Airport,” t. L. Nunn, 6 p.m. NeEw- 
CASTLE-UPON-TyNE Assoc.: Mining Institute, Westgate 
Road, Newcastle-upon-Tyne. “ Air Raid Precautions and 
the Civil Engineer,” A. RK. Astbury. 7.30 p.m. 8. WALES 
aND Mon. Assoc.: The Engineers’ Institute, Park Place, 
Cardiff. ‘The Western Valleys Sewer,” A. C. McCrae. 
6.30 p.m. 

Wednesday, April 26th.—EpineurcH Assoc.: Royal Scottish 
Society of Arts, 16, Royal Terrace, Edinburgh. “ Light- 
houses and other Aids to Navigation,” J. Oswald. 6.15 p.m. 

Thursday, April 27th—YorxksuirE Assoc.: Hotel Metropole, 
Leeds. “The Principles of Drag Suction Dredging,” H. 

7.30 p.m. 

Institution of Electrical 

Thursday, April 27th—Savoy Place, Victoria Embankment, 
W.C.2. Kelvin Lecture, “‘ Cosmic Rays,” Professor P. M. 8. 
Blackett. 


James Watt 
“*Com- 
Their 


Chatley. 


6 p.m. 


Institution of Mechanical Engineers 
To-day, April 2\st.—Storey’s Gate, Westminster, 8.W.1. “* The 
Problem of Economic Foundry Production,” E. Ronceray. 
6 p.m. 
Friday, April 28th.—Epvucation Grove: Storey’s Gate, West- 


minster, 8.W.1. ‘“‘ Engineering Education from the 
University Point of View,” G. T. R. Hill. 6 p.m. East 
Miptanps Brancu: University College, Shakespeare 


Street, Nottingham. “Television,” Sir Noel Ashbridge. 


7.15 p.m, 
Junior Institution of Engineers 

To-day, April 21st.—39, Victoria Street, Westminster, S.W.1. 
“Centrifugal Pump Characteristics : Their Derivation and 
Meaning,” B. J. Lymer. 7.30 p.m. 

Friday, April 28th.—39, Victoria Street, Westminster, 5.W.1. 
** Modern Road Making Machinery,” T. H. Cross. 7.30 p.m. 

North-East Coast Institution of Engineers and Shipbuilders 

To-day, April 2\st.—Mining Institute, Newcastle-upon-Tyne. 
“The Ideal Design of an All-welded Ship,”’ J. P. Wadling. 
6 p.m. 

Royal Institution of Great Britain 

Friday, April 28th.—21, Albemarle Street, W.1. ‘* Tone Colour 

and Electrical Music,”’ Sir James Jeans. 9 p.m. 








CATALOGUES 


Preason, Ltd., Coalville, Leicester.—Catalogue describing 
tar and bitumi dam plants. 

STavELEY Coat AND Iron Company, Ltd., near Chesterfield.— 
Brochure on pipe joints for cast-iron pipes. 

F. J. Epwarps, Ltd., 359, Euston Road, N.W.1.—Stock list 
of sheet metal working machines and machine tools. 

RENOLD AND Coventry CHAIN Company, Ltd., Didsbury, 
Manchester.—Catalogue of chains for conveyors and elevators. 

W. Canninc anv Co., Ltd., Great Hampton Street, Birming- 
ham, 18.—A new brochure on “ Depolarised Nickel Anodes.” 

NationaL Gas AnD Ort Enoine Company, Ltd., Ashton- 
under-Lyne.-—Particulars of some sludge gas engine installations. 

Genera Execrric Company, Ltd., Magnet House, Kingsway, 
W.C.2.—Catalogue W 8562, ‘ G.E.C.-Pirelli-General Ship 
Wiring Cables.” 

Sremens Exvecrric Lamps anp Surp.iss, Ltd., 38-39, Upper 
Thames Street, E.C.4.—List Z. 146 of house service cut outs and 
power fuse boxes. 

Grorce Couen, Sons anv Co., Ltd., 600, Commercial Road, 
E.14.—A brochure illustrating and describing ‘‘ Raskin ”’ 
presses and guillotines. 

W. Epwarps snp Co., Allendale Works, Southwell Road, 
8.E.5.—Pamphlet describing briefly the characteristics of the 
P. J. Kipp and Zonen galvanometers. 

Macromg, Ltd., Berkeley Road East, Hay Mills, Birmingham. 
—A booklet dealing with the company’s process of treating 
steel to impart resistance to working stresses. 

Tuos. W. Warp, Ltd., Albion Works, Sheffield.—Stock list 
of new and reconditioned machinery of all kinds, including 
machine tools, locomotives, cranes, electrical plant, contractors’ 
plant, boilers, tanks, &c. 

Aprex Fans Brancw or CoLuieRy ENGINEERING, Ltd., 
36, Rutland Park, Sheffield, 10.—Publications No. 306, on 
“ Aerex Screw Fans,” and No. 405, on “ Aerex Aerodynamic 
Screw Fan Plant.” 

EnGuisu Steet Corporation, Ltd., Vickers Works, Sheffield. 
—‘‘Summary of Standard Steels,” a booklet of information 
with regard to the chemical analysis and some typical applica- 
tions of steels made by the firm. 

WestincHousE BRAKE AND §1@naL Company, Ltd., 82, 
York Way, London, N.1.—New editions of the firm’s booklets, 
entitled ‘‘ Metal Rectifiers for Projector Arcs”; “A.C. to 
D.C.” ; “Chargers for Electric Vehicles and Trucks,” and 
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A Seven-Day Journal 


A Ministry of Supply 


On Thursday, April 20th, the Prime Minister, 
speaking in the House of Commons, announced that 
His Majesty’s Government had decided that a Bill 
should be introduced as soon as possible to set up a 
Ministry of Supply, under a Minister who would be a 
member of the Cabinet. He also announced that the 
new Minister would be Mr. Leslie Burgin, who would 
be transferred from the Ministry of Transport. On 
Saturday Mr. Burgin’s appointment as Minister 
without portfolio, with a seat in the Cabinet, was 
approved by the King. The new Ministry, with the 
establishment of which Mr. Burgin is now charged, 
will, it is understood, be confined for the time 
being to administrative action in the following 
matters :—It will deal with the various problems 
of Army supply, which, with the recent decisions 
to increase Army strength, have been greatly 
expanded. The Ministry will also take over 
responsibility for certain stores of general use which 
the War Office at present supplies to other Govern- 
ment Departments, including certain civil defence 
requirements. It is intended that this system should 
be progressively extended as it is found desirable. 
The Minister will also take over responsibility for the 
acquisition and maintenance of the reserves of 
essential metals and other raw materials which are 
required in connection with the defence programme. 
The Ministry will also take over from the War Office 
the branches responsible for research, design and 
experiment, production, and inspection, and the 
Royal Ordnance factories. The Ministry of Supply 
Bill, which is to be placed before Parliament, will 
include provisions which will be designed to secure 
priority for Government orders. It is proposed that 
a Ministerial Priority Committee, on the lines of the 
Committee formed towards the end of the last war, 
should be established, which will perform the duty of 
settling questions of priority resulting from the 
demands of the several services. 


Safety in Mines 

Mr. GEOFFREY LLoyD, who has succeeded Captain 
Crookshank as Parliamentary Secretary of the 
Department of Mines, comes from the Home Office, 
where, as Parliamentary Under-Secretary, he has 
had experience of industrial and factory matters, 
which should stand him in good stead in his new 
office. Speaking in Birmingham on Monday to his 
constituency, he expressed his gratitude to the Prime 
Minister for giving him the opportunity to shoulder 
new responsibilities. In its election programme the 
Government, he said, had announced its intention of 
carrying through the reorganisation of the mining 
industry. It had set before itself three matters, the 
reorganisation of the selling side of the industry, the 
organisation of royalties, and a revision of the safety 
and health legislation. The first two of these tasks 
had been done. The Royal Commission, which the 
Government had appointed as soon as it came into 
office, had reported on the third, and he could see 
that the biggest task ahead of him was to prepare 
legislation to give effect to the Commission’s recom- 
mendations, which the Government had accepted. 
Having played a part in the passage of the Factories 
Act, he would count himself specially fortunate if it 
fell to his lot to assist in improving conditions in the 
most dangerous of our industries, by helping to place 
a “Safety in Mines ”’ Bill on the Statute Book. 


The Beama Annual General Meeting 


On Thursday, April 20th, the twenty-eighth annual 
general meeting of the British Electrical and Allied 
Manufacturers’ Association, Inc., was held in London, 
under the chairmanship of Mr. V. 8. de Ferranti. In 
moving the adoption of the report, which we 
reprinted in our last week’s issue, Mr. Ferranti 
referred to the Anglo-American trade agreement, 
which, he said, did not offer any advantages to the 
United Kingdom electrical industry, and in fact was 
rather in the opposite manner. It was, he thought, 
satisfactory to be able to report that the electrical 
maztufacturing industry had been prepared to make 
concessions in order that an agreement could be com- 
pleted which was clearly advantageous to the British 
trade generally. He drew attention to the present 
visit to this country of a delegation from Finland, 
and said that the members of that delegation inter- 
ested in the electrical trade were at ‘the moment 
discussing with the Beama matters concerning the 
improvement in the electrical trade in Finland. 
The Association had contributed to national safety 
during the year by its arrangements with the Central 
Electricity Board for the supply of a considerable 
quantity of electrical equipment under the air-raid 
precautions scheme. He reminded those present that 
the March returns of the Electricity Commissioners 
showed that the output of electricity was higher by 
18-8 per cent. than that of the corresponding month 
in 1938. That rate of increase was the highest which 
had been shown since February, 1936, and it was an 
excellent pointer to the recovery taking place since 





the set-back in home production which some of the 
sections of the industry had suffered during 1938. A 
vote of thanks to the chairman and to the members of 
the Council for their excellent work on behalf of the 
industry during the year was proposed by Mr. 8. T. 
Ellice Clarke and was seconded by Mr. E. G. Batt. 
Mr. Railing, a Vice-President and a past Chairman of 
the Council, who associated himself with the vote of 
thanks to the Council, said that as he looked back to 
the initiation of the Association in 1911 and remem- 
bered the feeling of distrust which then existed 
among manufacturers, and their hesitancy at sitting 
round the table with some of their competitors, and 
when he realised what had been achieved during the 
last twenty years, he could only say that all those 
present who had been connected with the Beama had 
every reason to be proud of their achievement. 


Road Traffic in the Potteries 


In the course of his speech, made at the recent 
annual general meeting of the Potteries Motor Trac- 
tion Company,, Ltd., which was held in London. 
Mr. Sidney Garcke, the chairman of the company, 
referred to the movement towards traffic co-ordina- 
tion which was taking place in the Potteries. While 
he deprecated the formation of very large transport 
organisations, Mr. Garcke said that he thought it 
was possible to have in the public passenger-carrying 
industry so many small operators working in the same 
district that there was serious waste. In the Potteries 
district there was still a certain amount of waste, 
owing to the unusual number of omnibus owners, a 
fact to which the Traffic Commissioners had drawn 
attention. The North Stafford Omnibus Owners’ 
Association, of which the majority of the small owners 
in the district were members, had now introduced a 
scheme under which the separate proprietors might 
merge their businesses’ into one company. He wel- 
comed that step as being in the right direction, and 
one which might ultimately enable his company to 
co-operate, but until that scheme embraced virtually 
the whole of the operators in the area, the best results 
to the travelling public could not be obtained. Such 
a voluntary arrangement would, he felt, be better 
than a statutory Traffic Board. Experience sug- 
gested that these cumbersome organisations would 
not be successful. They would have the advantage 
at the beginning of taking the rich traffic districts, 
but the poor areas would be left to be dealt with by 
private enterprise. With regard to the industrial 
outlook, Mr. Garcke expressed the opinion that the 
constant political alarms abroad were causing us to 
overlook the growing economic difficulties at home. 
He thought that insufficient attention was being paid 
to the unsatisfactory trade balance, its immediate 
effect on currency value, and its ultimate effect when 
heavy armament activity no longer contributed to 
employment and social tranquility. 


The Inland Water Survey Committee 


THe third annual report of the Inland Water 
Survey Committee, which was issued by the Ministry 
of Health and the Scottish Office on Tuesday, 
April 25th, deals with the work of the Committee 
for the year ending March 3lst, 1938. The object 
of the survey is, we may recall, to collect, correlate, 
and encourage the keeping of records of the water 
resources of Great Britain, and to make these results 
available for general use. The Committee reviews 
the progress made in water survey work throughout 
the countsy in the three years since it was set up. 
It expresses its disappointment at the progress it 
has been possible to record in this time, and its 
conviction that action should be taken, financially 
or otherwise, for ensuring the extension of the work 
in both England and Wales and Scotland. At the 
same time, it has continued its efforts towards the 
organisation of improved methods of survey, the 
examination and selection of existing records suitable 
for publication, and their rearrangement in a form 
which would serve as a model for future extensions 
of the work of the survey. The examination of 
river basins, begun in the first and second reports, 
has been continued, and the result of the examination 
of the following river basins is described in the 
report :—Earn (Perthshire), Eden (Fife), Tyne (East 
Lothian), Trent, Great Ouse, Wye, Nith (Dumfries- 
shire). During the year the Department of Agricul- 
ture for Scotland, which has general powers com- 
parable with those of catchment boards in England 
and Wales, was authorised to spend £500 towards the 
equipment and maintenance of discharge measure- 
ment stations. The existing level-indicating and 
recording stations on the Clyde, Kelvin, Irvine, and 
Tay were maintained, and stations established on 
the Earn (Perthshire), Eden (Fife), Tyne (East 
Lothian), and Nith. The Tweed basin has been 
reconnoitred. In the sphere of underground water 
the field work carried out by the Geological Survey 
in the Nene basin has been continued, and work is 
proceeding on a memoir dealing with the under- 
ground water resources of the area covered by the 
eastern half of the fin. Geological Map, Sheet 15, 





which includes Northampton and Oxford. The 
results of measurements for twenty-eight gauging 
stations in fourteen river basins, collected by various 
authorities, have been published as “The Surface 
Water Year Book of Great Britain, 1935-36,” the 
first volume of what is hoped will become a standard 
annual work of reference. The report also deals 
with several technical difficulties which have been 
met with during the process of collecting these 
statistics, and recommendations are made about 
recording charts and accuracy of measurement. 


The Fire on the French Liner “ Paris” 


As recorded in our “ French Engineering Notes ” 
elsewhere in this issue, a serious fire broke out on 
the French liner “ Paris” late on Tuesday evening, 
April 18th, while she was lying at her berth at Le 
Havre, loading cargo for the World’s Fair at New 
York. The fire was discovered about 10 p.m. in 
the ship’s bakery, and it quickly spread to the first- 
class passenger accommodation two decks higher. 
It was fought by the ship’s fire brigade, which was 
soon joined by the Le Havre brigade and the fire- 
fighting floats of the Harbour Administration 
Authorities. In spite of the high wind, the fire, 
which only affected about one-third of the length 
of the ship, was brought under control early on 
Wednesday morning. It was well in hand when the 
ship, which had lost her stability owing to the large 
volume of water which had been poured into her, 
capsized and turned over on to her port side in 30ft. 
to 40ft. of water. Before this happened most of 
the valuable cargo which was destined for the World’s 
Fair, had been safely brought to shore. The examin- 
ing magistrate at Le Havre has detained an assistant 
fireman of the ship, on the charge of culpable negli- 
gence as he failed to make his usual inspection of the 
ship between 8.30 and 10.30 p.m. In order to allow 
the ‘‘ Normandie”’ to proceed from the dry dock 
to her berth, it was necessary to shorten the masts 
of the “ Paris.” Efforts are to be made at once to 
right the ship and to salve her. She is insured in 
London and Paris for about £540,000. It may be 
recalled that the liner was built in 1921 at the St. 
Nazaire yard of the Penhoet Company. She has a 
gross tonnage of 34,560 tons, with a length of 735ft. 
Her propelling machinery comprises a quadruple- 
screw arrangement of geared turbines with a designed 
output of about 45,000 S.H.P. Meanwhile, the 
absence of the “ Paris ’’ from the fleet of the French 
Line will not inconvenience greatly the Atlantic 
trade of the company. The “ Paris” has, in recent 
years, been mainly employed for cruising services, 
and she has only been placed on the New York run 
on special occasions. 


The Engineering Public Relations Committee 


A REPORT on the work of the Engineering Public 
Relations Committee for the year ended March 31st, 
1939, has just been issued. The work of the second 
year, the report states, was mainly one of consolidat- 
ing and extending that which was started in the 
previous year, the object of the work being to see 
that the services of the engineer and those of engi- 
neering science on behalf of the community received 
due publicity. Certain new features were, however, 
introduced during the year under review. A sub- 
committee was formed for the furthering of the 
Committee’s work in Seotland, and Mr. A. Leitch, 
M. Inst. C.E., is acting as the Chairman, with Mr. 
J. Dunlop Anderson, M.I. Struct. E., as Secretary. 
A considerable increase, the report states, took place 
in the use made of the services of the Committee by 
the Press and individual journalists, and where time 
and staff were available satisfactory results were 
obtained. The co-operation with the British Broad- 
casting Corporation was continued, and as the result 
of information supplied by the Committee references 
were frequently made in the B.B.C. general news to 
items of engineering interest. Some presidential 
addresses of the Institutions and certain papers 
received notice, and a series of talks on recent inven- 
tions and developments was drawn up dealing with 
mechanical engineering, the speakers being selected 
in consultation with the Committee. Several exhibi- 
tions were arranged and a successful programme of 
“Christmas Lectures ’’ for young people was carried 
through and was given in London and Edinburgh, 
and repeated in Aberdeen. Many other technical 
lectures were given, and when more staff is available 
it is felt that this side of the Committee’s work can 
be usefully and considerably extended, should it be 
so desired. The demand for the loan of films and 
lantern slides is increasing. Generally the Committee 
has helped in many ways to draw attention to the 
work of the engineer and his profession and has estab- 
lished valuable contacts with organisations both at 
home and abroad. Further information as to the 
work of the Committee, which represents fourteen 
Institutions and three affiliated bodies, can be 
obtained from the Public Relations Officer, Lieut.- 
Colonel F. H. Budden, at the offices of the Committee, 
1-7, Great George Street, Westminster, S.W.1. 
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A History of Rotary 


Engines and Pumps 


No. XVI 
(Continued from page 490, April 21st) 


Gear Macurnes' 


p63 is not our intention to enter at all deeply into 
the design of gear machines. We think, how- 
ever, it may be of interest to point out some of the 
factors which make the design of these machines 
much more intricate than an observer might be led 
to expect by a casual inspection of their apparent 
simplicity. The best gear pumps are not made 
merely by placing a couple of ordinary pinions in a 
suitably shaped casing, but are carefully designed 
to suit the purpose for which they are intended. 
The reason for the intricacy in design lies in the 
fact that the hydraulic and gear requirements con- 
flict. Many modern pumps are made in which the 
wheels have teeth of involute form. With this 
form of tooth, if serious undercutting is to be 














“Tre ENGincer” 


FIG. 103—WILSON, 1802 
avoided, it is desirable that there should be at 
least nine teeth of special design or twelve teeth 
when produced with standard cutters and corrected. 
But a considerably increased delivery could be 
obtained without altering the size of the casing 
were it possible to reduce the number of teeth still 
further. Fortunately, the involute shape is not 
unique among curves in meeting the requirements 
of gears. It has been adopted for a number of 
reasons, not the least among which is the compara- 
tive ease with which it can be accurately produced 
by machine tools. An infinite number of other 
curves are available which will meet the funda- 
mental requirements of mating gears, although 
many of them provide undesirable characteristics. 
At least one present-day manufacturer of gear 
pumps no longer uses involute teeth for the purpose, 
but has adopted a form which, though very slightly 








will be called upon to withstand very high 
stresses, and it is even possible for the shafts and 
the gears themselves to be so much deflected that 
the teeth score the casing. The bending effect on 
the shafts due to pressure acting on the radial 
projected area facing the discharge side may also 
become very large, and, quite apart from actual 
trapping, there is a time as the teeth engage 
when a considerable volume of fluid is being forced 
out of a tooth space through a diminishing orifice, 
resulting in more radial load. Both these effects 
become more serious as the attempt is made to 
pump against higher pressures. 

A method of overcoming some of the defects of 
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distinguish one gear machine from another. We 
do not therefore intend to mention more than half- 
a-dozen or so of the machines suggested during 
the nineteenth century and then only because 
either there is some variation from the straight- 
forward gear arrangement or because more is 
known than usual about the history of the device 
concerned. 

The gear arrangement was one of the first ideas 
to appeal to the inventors of rotaries. In the 
eighteenth century, as has already been mentioned, 
in article No. III, Ridge and Rumsey both patented 
machines of the kind and Murdock actually built 
at least one engine of the type. The Pappenheim 
machine of the seventeenth century was also a 
gear pump. 

1802/2593 : Wilson.—A pump of quite straight- 
forward gear form—Fig. 103—was suggested by 
Wilson in 1802. But as there were to be only six 
teeth on each wheel conditions from the gearing 
standpoint would have been unsatisfactory. It 
will be noticed that the inlet pipe was caused to 
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Fic. 105—BELLFORD, 


gear pumps which has been quite frequently sug- 
gested is that helical gears should be used instead 
of straight tooth pinions. Trapping would be 
eliminated since a path of escape would always lie 
open along the bottom of a tooth space, and sub- 
stantially constant delivery could be obtained by 
making the face width equal to a multiple of the 
axial pitch, since with such an arrangement all the 
phases of the engagement of two teeth are present 
at the same time. Until recent years, we believe, 
no machine of the type had ever been really success- 
ful. In order to prevent a path remaining con- 
stantly open along a tooth space from the dis- 





charge to the suction side, it is necessary so to 
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FIG. 104—TAYLOR, 1846 


inferior for the purpose of gearing, is so much less 
subject to undercutting that wheels that gear 
satisfactorily together can be produced with only 
eight teeth. As compared with an involute pump 
of corresponding dimensions, a pump with wheels 
of the kind concerned gives an output increased 
by 10 to 20 per cent. 

In the article appearing last week, some mention 
of the trapping that occurs in a gear pump was 
made, and it was shown that if its effects were not 
to become serious, it was essential that there should 
be backlash between the gears, and that the 
“overlap” should be made as short as possible. 
If serious trapping is allowed to occur, the bearings 





1 For this section we acknowledge our indebtedness to an 
article on “The Gear Pump” by Dr. H. E. Merritt, which 
appeared in THE ENGINEER on February 15th, 1929, 





form the teeth that no backlash and no bottom 
clearance exist. Further reference to such a 
machine will be made in a later article when modern 
forms of rotaries are discussed. 

In the nineteenth century many of the machines 
were suggested as steam engines. For that purpose 
they were very unsatisfactory, not only because 
heavy leakage occurred at the line contact between 
the wheels, but also because machining methods, 
were less accurate than they are to-day, and it was 
necessary to pack all those joints where leakage 
might occur. Ifa gear machine is examined in the 
light of the information about packing given in 
previous articles, it will be found that the extent 
of the packed surfaces is enormous. 

Excepting only in the particulars of the shapes 
of the teeth, there is little of special interest to 








Pump Discharge 


divide so as to deliver fluid directly into the tooth 
spaces and not between the wheels. It is difficult 
to understand what reasons can have prompted 
the inventor to make such a provision, which is, it 
would seem, definitely disadvantageous owing to 
the high vacuum that will be generated imme- 
diately on the suction side of the intermeshing 
teeth with consequent increased leakage. Several 
other inventors during the nineteenth century 
seem to have adopted a similar arrangement. 
1846/11,044: T'aylor.—In Taylor’s machine two 
teeth on each wheel—Fig. 104—were to be enlarged 
to touch the casing whilst the others merely acted 
in the capacity of gearing and had no effect upon 
the action. The inventor remarks: “I am aware 
that it has been proposed to construct rotary 
engines with two drums, each having teeth and 
recesses ;... but in such case the steam was 
directed on the tooth which for the time being was 
between the two drums so that the drums were 
caused to revolve towards each other Now I 
consider it important that the steam should be 
directed to act with its full force against the sides 
of the teeth so as to cause the drums to revolve 
from each other.” The first part of this statement 
is rather mysterious because in all normal designs 
of gear engine the drums are caused “ to revolve 
from each other.” It may, however, be a reference 
to some prior invention, of which we have no know- 
ledge, of some machine akin to Dudgeon’s engine, 
descr bed on the oppos:te page, in which the steam 
was admitted between the intermeshing teeth. 


Taylor’s specification is mainly concerned with 
improvements to vessels which were to be made 
long and shallow for canal transport and to 
have boilers of the same shape placed low in the 
hull. He considered his engine peculiarly applicable 
to such vessels furnished with propellers placed on 
two separate shafts. 

1855/1430: Bellford.—This inventor called his 
machine an “ elliptical rotary engine and pump.” 
The engine, it will be seen, had wheels each with 
two large teeth and two deep recesses (Fig. 105). 
The pump, which was driven at a suitable speed 
by external gearing, had two large teeth on one 
rotor and corresponding slots on the other. “In 
rotary pumps of this general character,” says 
the inventor, “the great difficulty has been tho 
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packing of the piston or that part which rubs 
against or passes near to the inner wall of the 
ease or shell. This difficulty is met... by the 
application of a water packing, by making grooves 
or corrugations on the periphery of the cogs ; 
and as these become filled with water the cen- 
trifugal action of this water becomes opposed 
to the resistance of the water to be forced and 
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It was similar in many ways to Murdock’s 1799 
machine, but had eight instead of six teeth per 
wheel. Steam was admitted and exhausted through 
a rotatable reversing valve at one side and passages 
in the casing connected the valve to the working 
spaces. In the account of the engine that appears 
in Engineering, from which the engraving is 





reproduced, it is stated that an engine of this 
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FiG. 106—PILLINER AND HILL, 1867 


it is found to be equivalent in practice to a tight 
packing.” 

It should also be noticed that the exhaust from 
the engine is discharged into the suction pipe of 
the pump, a most ingenious arrangement, which 
might be particularly advantageous if the suction 
lift was large. According to the inventor, this 
“method of condensing steam is applicable 
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Fic. 108—HARDY, 1882 


with particular advantage to pumping engines . . . 
employed to feed steam boilers, as every particle 
of steam employed to work the pump is returned 
to the boiler and none of its caloric is lost.” It 
is, indeed, an early example of feed heating by 
exhaust steam. 

1867: Pilliner and Hill.X—At the Paris Exhibi- 
tion of 1867, there was shown by Messrs. Pilliner 
and Hill the gear engine illustrated in Fig. 106. 








2 Engineering, Vol. IIIf, page 564. 











kind at Messrs. Hill and Co.’s works had been 
running night and day for upwards of eighteen 
months at a speed of 550 r.p.m., driving a wire 
mill directly without the intervention of gearing, 
and had required no stoppages of any kind. 
“The engine at the Paris Exhibition,” says the 
account, “ has an effective piston area of 130 square 
inches, and the space travelled through per revolu- 
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tion, and corresponding to one double stroke, is 
4ft. 54in., measured on the pitch line of the teeth. 
The principal advantage claimed for this engine 
by its inventors is its extreme simplicity of con- 
struction. The two cog-wheels, which can be 
produced with sufficient accuracy by a good 
foundry so as to require no cutting of the teeth, are 
virtually all the moving parts . . . and these have 
the tendency to wear themselves more and more 


operation. The shafts are made hollow, and steam 
is passed through them when running at a very 
high speed, such as 500 revolutions per minute in 
order to keep them at a moderate temperature.” 
The account states that several orders for engines 
of this kind were awarded the inventors at the 
Exhibition. 

1869: Richard Dudgeon.*—In most gear engines 
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FIG. 107—DUDGEON, 1869 


it is very difficult to arrange for expansion of the 
steam. Richard Dudgeon, an American engineer 
and the inventor of a roller-tube expander, 
hydraulic jacks, and hydraulic punching machines, 
devised an ingenious means of obtaining the 
required effect. In ordinary gear engines the 
steam enters on one side of the casing in which the 
wheels are inclined and travels around in the tooth 
spaces to exhaust on the further side. Dudgeon 
however, observed that as two teeth came gradually 
out of mesh the space between them grew in 
volume. Thus, by admitting the steam nearly 
on the line between the centres of the two wheels 
into the space between the wheels, and restricting 
the size of the orifice, he could obtain any desired 
degree of expansion. The outer space around the 
wheels was wholly in communication with exhaust 
and the tops of the teeth were nowhere in contact 
with the casing (Fig. 107). The somewhat peculiar 
form of tooth at first adopted by the inventor 
is shown in the engraving. They were, in fact, 
ordinary epicycloidal teeth, except that those 
on one wheel were minus the points, and those 
on the other minus the roots. To quote from 
Engineering: “The original object ...was to 
reduce the spaces enciosed between the teeth 
when on the line of centres, or, in other words, 
to reduce clearance. A further investigation 
has shown, however, that these spaces are filled 
by the cushioning of the exhaust steam, for the 
casing in which the wheels revolve being filled 
with this steam each pair of teeth, as they come 
into gear, enclose a portion, and as the rotation 
of the wheels continues the steam thus enclosed 
is compressed until by the time it arrives’ at the 
line of centres it has reached nearly or quite 
boiler pressure.” 

End tightness was secured by means of a 
cylindrical plug inserted on one side of the casing 
to butt up against the sides of the wheels, and by 
a similar plate excentrically mounted on the other 
side and having formed within it the steam inlet 
passage. The position of the latter plate was 
under the control of the governor, which varied 





8 Engineering, Vol. XVI, page 398. The engravings repro- 





accurate and steam-tight the longer they are in 





duced are from the same source. 
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the expansion by altering the position of the 
plate in accordance with the load. According to 
Engineering, an engine of this kind then running 
at the Millwall Docks Engineering Works had been 
in full work at Mr. Dudgeon’s own factory at 
New York for over three years, had undergone 
no repairs, and showed no signs of wear. This 
engine had two wheels, 20in. diameter at the pitch 
circle, with teeth of 2in. pitch, 8in. wide on 
the face, and was considered by Mr. Dudgeon 
equivalent to an ordinary non-condensing recipro- 
cating engine with an 8in. cylinder and 12in. 
stroke. It ran at 200 r.p.m. 


INTERNAL GEAR MACHINES 


If involute teeth are used for an internal gear 
machine the resulting characteristic is almost 
identical with that of an external gear arrange- 
ment. As, however, in many machines delivery 
takes place through ports situated in the outer 
wheel at the bottom of each tooth slot, there is 
no need for any trapping of fluid to take place 
providing some backlash is allowed. In some 
modern internal gear types the teeth are formed 
to curves other than involute with a corresponding 
alteration of the characteristic. Some cyclic 
variation of delivery is, however, unavoidable. 

Few, if any, internal gear machines achieved 
any success until after the present century had 
opened. Indeed, as far as we have been able to 
discover, the use of the internal gear mechanism 
was not proposed in this country until as late as 
1882. In a specification of that year numbered 
2167, an American, Dexter D. Hardy, of Chicago, 
patented an improvement of an engine originaly 
patented in 1876 in America. The arrangement 
of the machine is shown in the drawing, Fig. 108. 
The outer ring has three teeth or projections 
very much larger than the remaining teeth, and 
the pinion has two large slots to receive these 
projections. Between the wheels there is inter- 
posed a block with a radius on one side equal 
to that of the tips of the large projections on the 
outer wheel and on the other to suit the outer 
diameter of the pinion. The machine is, in fact, 
an. internal gear version of Taylor’s engine 
described a few paragraphs above. Admission 
and exhaust of the steam appears to have taken 
place from the side, and unless some external 
additional mechanism was employed expansion of 
the steam cannot have been utilised. In the same 





year Brewer (Patent No. 3526) suggested a similar 
machine without the enlarged teeth. 

The use of ports through the outer ring was 
first suggested apparently by .Johannes Selwig, 
a German, in 1888, in a specification numbered 
3801. The device consisted of a crown wheel 
with seven teeth and a pinion with four teeth, 
and there was the necessary block between the 
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wheels as shown in Fig. 109. This machine, the 
action of which is quite clear from the drawing, 
was to be used as an engine, pump, or meter. 


OTHER GEAR DEVICES 


Dudgeon, in his 1870 patent, suggested admitting 
the steam between the intermeshing teeth of 
bevel gears in a manner similar to that which he 
adopted for his gear engine. We have no know- 
ledge as to whether the idea was ever tried. Screw 
pumps of various kinds were invented at various 
times throughout the nineteenth century, usually 
of the screw and nut variety, and some of that 
type have already been described in this s¢:'es 
in article No. V. There is no need to give further 
instances. We have been unable to trace any British 
example of the intermeshing screw machine such 
as those now manufactured by Stothert and Pitt, 
Ltd., of Bath, and Mirrlees Watson Co., Ltd. 
Apparently the design is purely a_ twentieth 
century conception as far as this country is con- 
cerned. In France, however, it seems to have 
been invented by Rev:ll‘on in 1830. There is 
apparently no reason why the worm and wheel 
mechanism should not be adapted to rotary 
requirements, but we have not come across any 
examples. 

(To be continued) 
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] HAVE often felt that railway companies have 
individualities of their own, both from the point 
of view of operation and locomotive design. I 
noticed this to a certain extent in America, and it 
seems to be even more the case in England. No 
two companies do things quite in the same way ; 
each one has methods of working and distinctive 
features of engine construction that differentiate 
it from the rest, and the Southern Railway is no 
exception to this rule. Though it was the last of 
the four systems with which I have so far come 
into contact, and have dealt with in these articles, 
its locomotive work has proved very far from being 
the least worthy of attention. Indeed, I have 
found some of it to be unique, inasmuch as it 
involved the employment of a small but very 
efficient 44-0 engine on fast, heavy trains, running 
over a decidedly difficult route, carrying out these 
duties very well. It was my first experience 
of this class of engine, one which has, in America 
I believe, become almost extinct, though it 
originated there, and was called the “ American ” 
type, owing to its great popularity in the land of 
its origin. In England, after a long and useful 
career on first-class trains, as I have said, often 
fast and heavy, as speed and weight were under- 
stood in the past, it is now generally relegated to 
lighter duties of secondary importance. It is this 
that made my trips on the Southern Railway so 





interesting, as they included three on engines of 
this almost outmoded wheel formation, which I 
found tackling hard work on some of the most 
important trains on this system, from which they 
have displaced locomotives of the 4-6-0 type that 
it had previously been considered necessary to 
employ. One wonders if this is the Swan Song of 
the 4-4-0, and whether any further examples of 
it are likely to be built ? The spread of electrifica- 
tion is ominous, and until lately I had anticipated 
the continual increase of electrical track mileage, 
at any rate in the south-east of England. From 
what I have heard recently, however, it appears 
that this is not quite so certain after all, for various 
reasons that I had better not mention, and the 





steam locomotive on the Southern Railway may 
have a long life yet ; one would be rash to conclude 
that it “has a splendid future behind it.”’ The 
life of the 44-0 type, whether it is to be long or 
short, is at all events a merry and strenuous one 
on this company’s lines, and in the light of the 
axiom that threatened men live long, it may also 
prove to be true in the case of this particularly 
useful type of engine. 

The Southern Railway’s ‘“ Schools” class— 
Figs, 24 and 25—designed by the former chief mech- 
anicel engineer, Mr. Maunsell, has this 44-0 wheel 
formation, and was built to work over divisions 
where bridges and tracks imposed limitations of 
axle loading and cross-sectional dimensions, which 
made it necessary to obtain considerable power 
from a small, light engine, and the problem was 
undoubtedly solved very successfully. It is prob- 
ably the most powerful 4-4-0 design in England, 
and it would seem to reach almost the limit of what 
¢an be done with this wheel formation, short of 
allowing greater weight on the driving axles, which 
in the “ Schools ” class carry 21 tons each. It is 
worth while drawing attention again to the greater 
freedom American engineers enjoy, in that far 
heavier axle loading is permitted across the water. 
Twenty-eight tons is a fairly common figure in 
Transatlantic practice; even greater loads are 
not unknown. This need not necessarily be looked 
on as a good feature, if it is taken to extremes, but 
it may be noted in passing, and the severe restric- 
tions hampering English designers have undoubt- 
edly tied their hands, and have also resulted in 
the employment of 4-6-0 type engines on work 
that could easily be done by four-coupled engines 
if only a little more weight could be placed on the 
driving axles. 

The “‘ Schools ’—I might explain that this type- 
name follows from the fact that all the engines are 
named after public schools—have three cylinders, 
16}in. by 26in., driving wheels 6ft. Tin. in dia- 
meter, carrying 42 tons, and weigh 67 tons. The 
valves are actuated by Walschaerts gear, three 
independent sets being provided, which ensures 
that the steam distribution of the inside cylinder 
is normal; doubts have been cast on the possi- 
bility of this with conjugated gear. The vacuum 
pump is driven off the crosshead of the left outsice 
cylinder. The boiler and fire-box are, naturally, 
comparatively small, as the 44-0 wheel formation 
limits the dimensions severely; the latter is of 
the round top type, and the boiler has a total 
heating surface of 1766 square feet, the super- 
heater providing 283 square feet. The grate area 
is 28} square feet, steam pressure 220 lb., and the 
tractive effort 25,130lb. The design is notable 
for high power associated with very moderate 
weight ; though engine and tender only scale 
1094 tons, the tractive effort is very little less than 
that of the ‘‘ King Arthur.” 4-6-0 class, weighing 
1384 tons, which was previously used for much of 
the work now done by the “ Schools.”’ 

Side screens are fitted to carry the exhaust clear 
of the cab windows when the blast is not very 
vigorous, and they do it quite well. The motion 
is all light and fluted, and the balance of the engine 
is good, as the three connecting-rods all drive on 
the first coupled axle, with their cranks at 120 deg., 
so that a very smooth-working engine results. 
From an esthetic point of view no better-looking 
engine could be wished for, and the condition of 
cleanliness in which the Southern engines are kept 
enhances their good appearance, and is an object 
lesson to the other English companies. It is 
really deplorable to see the state in which 
engines over here sometimes appear before their 
public, as I have mentioned already ; an overseas 
visitor notices it more than a _ permanent. 
resident, who has probably become so used to it 
that he takes it more or less as a matter of course. 
Whether unavoidable or not, it can only be 
looked on as a very bad advertisement for the 
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railways, and I am obliged to carry my indictment 
still farther by saying that the carriages are some- 
times very little cleaner than the engines, an even 
worse piece of publicity. If this state of things is 
inseparable from the March of Time, I can only say 
that in this matter Time has got into reverse. 
Bearing in mind the small size of the engine, one 
must not be hypercritical as to the area of the cab, 
in which room is rather at a premium ; it is also 
somewhat breezy. ‘The driver’s position is on the 
left side, the regulator being of the double arm 
type, working across the cab. Reversing is by 
wheel, and no speedometer or steam chest gauge is 
as a rule provided. A hand-worked cleaner is 
fitted to the driver’s window, but it did not seem 
to be very effective during my runs, the combina- 
tion of chimney grit, rain, and London fog 
obscuring the glass so much that the driver had to 
look out of the cab side opening, when the absence 
of the wind-deflecting strip was at once 
evident. Possibly loading gauge restrictions on 
this type of engine were responsible for the omission 
of this device, but it is certainly a very valuable 
aid to comfort and clear vision, and I missed it 
badly whenever I rode on an engine not fitted with 
it. It should be standard. I understand a new 
type of window cleaner is being tried on the 
Southern Railway, similar to the C.P.R. pattern, 
in which hot water is employed to wash the glass 
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when the wiper is in action. If so, I have little 
doubt it will solve this small but very important 
problem. 

The tender runs on six wheels, and as the engine 
does not make long runs water pick-up apparatus 
is not necessary. The two seats are of the type I 
referred to in a previous article as unsympathetic 
and discourteous—they do not invite you to sit 
down on them. These “‘stools of repentance”! They 
are photographed, not on my mind, but on another 
part of my anatomy, perhaps less vital, and more 
obvious, but equally sensitive, in the way I have 
read the picture of a tree is sometimes imprinted 
on the body of anyone misguided enough to shelter 
beneath it during a thunderstorm, and when he, 
or it, is struck by lightning. So much for the 
engine ; it is now necessary to deal with the route 
from London to Bournemouth. 

Starting from Waterloo, the first 20 miles 
present no gradients worth mentioning, but at that 
point, West Weybridge, they become adverse, and 
for 36 miles onward there is an almost continuous 
rise to Litchfield tunnel, though it is nowhere very 
steep, varying from 1 in 250 to lesser inclinations. 
Nevertheless it is all collar work, quite enough to 
affect a small four-coupled engine hauling a heavy 
train. From Litchfield the gradient falls to St. 
Denys, 21 miles on, at about 1 in 250, after 
which it is level for the 2} miles into South- 
ampton, 79 miles from London. Leaving the 
former city, it is a level track for 4 miles, followed 
by a succession of short up and down pitches, 
mauy quite steep, as severe as 1 in 100, into 
Bournemouth, 108 miles from Waterloo. In the 
reverse direction the above description can be 





used to enable the reader to gauge the difficulties 
of the route, with the added reminder that the 
21-mile rise from St. Denys to Litchfield is mostly 
about 1 in 250, affecting, of course, northbound 
trains to London. It follows that in both direc- 
tions it is on the whole by no means an easy 
stretch of track to negotiate. 

My notes on the running of the “Schools” 
class are based first on a trip with No. 928, 
“ Stowe,” hauling the 12.30 p.m. train to Bourne- 
mouth out of Waterloo. This is one of the 
Southern Railway’s best trains, composed of the 
most modern stock, and it certainly is a credit to 
the company. With its luxurious accommodation 
and smart outside appearance, it should satisfy 
the most critical, and in its light green livery, with 
are equally immaculate engine at the head, it 
presents a most pleasing appearance to a railway 
enthusiast. The weight was 380 tons gross, but 
it is necessary to point out that this loading is 
often exceeded, and I was told that no less than 
450 tons have been hauled on some trains by this 
most efficient class of engine; almost incredible 
when one remembers its small size and weight. It 
left Waterloo on time, and it is no matter for fault- 
finding that there was some slipping at the start, 
checked by sand, and that speed was not attained 
very rapidly. Once well away, valve travel was 
shortened to about 25 per cent. with full regulator 
at first, which, however, was not invariably kept so 
generously open, as seems to be the case on the 
other railways. The first 4 or 5 miles to Clapham 
are a maze of switches and junctions, such as I 
have not noticed elsewhere, unless the Newcastle 
area be cited. The riding of the engine was, 
naturally, rougher than that of the larger 
** Pacifics ’ I had travelled on previously, this 
being the result of the short wheel base, no doubt. 
Yorkshire coal is generally used on the Southern 
Railway, its excellent steaming qualities and 
freedom from caking and clinker forming being 
again evident on this trip. Sometimes a mixture 
of Yorkshire and Welsh is burnt. The fireman’s 
job was no sinecure, but he did not have to fire at 
quite such a heavy rate as I had expected, notwith- 
standing that the engine was working hard, and 





viewpoint the run had been made far harder and 
more creditable, only five minutes having been 
lost, the 79 miles being covered in 101 minutes 
instead of non-stop in 96. I sympathised with the 
crew, Driver James and Fireman Peak, as they had 
evidently been on their mettle, but as I pointed 
out to them, actually they and the engine had done 
far better than the schedule imposed, and I was 
much impressed both by the human and the mech- 
anical element. Southampton was left nine 
minutes late and Bournemouth reached six minutes 
behind time, the 29 difficult miles occupying only 
36 min., as good a performance as had been done 
anywhere on the way down; in fact, better, I 
think, than over any equal distance. It was an 
excellent piece of work for a small four-coupled 
engine to haul a 380-ton train from start te stop, 
over 29 trying miles, at an average speed of 
49 m.p.h., as I think will be conceded. My 
impressions of the run were very favourable 
indeed, and I was surprised to find so light an 
engine able to achieve such results. “Stowe ” was 
worked hard, over a route that only had one easy 
stretch, from Litchfield to St. Denys, but it always 
gave the impression that it was master of its task, 
though obviously stressed considerably, the start- 
ing and acceleration alone reminding one, by their 
tardiness, that it was not a six-coupled machine. 
The riding was a little rough, but some of this may 
have been due to the track. It steamed freely, 
the fireman not really having too strenuous a time, 
though he certainly did not “ lead a life of slippered 
ease.” The cab, as I have said, was draughtier 
than I personally care about, and side wind 
deflectors were badly missed. No trouble arose 
from drifting steam, thanks to the smoke-box 
screens. 

The return journey was done on one of the “ Lord 
Nelson” class, No. 863, “ Lord Rodney” —Fig. 26— 
hauling the ail-Pullman ‘“ Bournemouth Belle,” a 
very fine train, weighing 480 tons gross. This 
class is of the 46-0 formation, with four cylinders, 
16}in. by 26in., and divided drive, the inside pair 
driving the first coupled axle, and the outside pair 
the middle one. Four sets of Walschaerts valve 
gear are employed, the usual return crank operating 
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the steam pressure was held without any difficulty. 
No speedometer was fitted to this engine, so I was 
dependent on my own judgment as to our rate of 
travel, but up the long 36-mile rise to Litchfield 
it was generally about 55 m.p.h. as far as Basing- 
stoke, where a check and slow running occurred 
through the station, with correspondingly slow 
recovery on the 1 in 250 gradient beyond. By the 
time Litchfield was reached, we were running at 
about 60 m.p.h., at which speed the long downhill 
stretch to St. Denys was entered upon, 75 m.p.h. 
being reached and held, until we were brought to a 
dead stop by signal at Waller’s Ash East Box, in 
the middle of the 1 in 250 descent. Getting away 
again, speed rose rapidly on the falling track, to 
reach 75 m.p.h. again and to remain at a high 
figure past Winchester and Shawford, with only a 
slight reduction through Eastleigh, until the time- 
keeping was spoilt nearing Southampton by two 
stops and a dead slowing in the mile and a-half to 
the station. As these stops were on the level, the 
inevitable slipping and slow pick-up I had noticed 
before as characteristic of the engine occurred 
each time, resulting in a certain early arrival being 
changed to one five minutes late, and we came to a 
stand at 2.11 p.m. But though these three stops 
and the slowings quite upset the schedule, they, 
of course, meant that from an engine performance 
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the excentric rods of those outside, and single 
excentrics the inside pair. The driving wheels 
are 6ft. 7in. in diameter, and carry 62 tons, the 
engine weighing 834 tons. The boiler, which has a 
Belpaire fire-box, is pressed to 220 Ib., and has a 
total heating surface of 1989 square feet, the super- 
heater supplying 376 square feet ; the grate area 
is 33 square feet. The tractive effort is 33,500 lb., 
and the weight of the engine with its eight-wheeled 
tender 140 tons. The engine on which I travelled, 
“Lord Rodney,” has an experimental blast pipe, 
fitted with five nozzles, which discharge through a 
chimney of unusually large diameter. In addition, 
the four cranks are not arranged at the usual 
90 deg. angle, but at 90 deg., 45 deg., 90 deg., and 
135 deg., which gives a more even torque, eight 
exhaust beats per revolution instead of four, and 
a@ more continuous draught on the fire. The 
balancing has been slightly altered to suit this 
arrangement, but as the reciprocating and 
revolving parts on a four-cylinder engine are 
naturally not heavy, no ill effects result, the 
maximum hammer blow being only 1} tons at 
60 m.p.h. A speed recorder is fitted to some of 
these engines, driven by a return crank from the 
right-hand rear coupling rod pin, the apparatus 
in the cab being under the fireman’s seat ; that is 
to say, it would be there if it was there—in the 
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‘* Lord Rodney ” it was not! Another interesting 
device intrigued me—a smoke-box vacuum indi- 
cator in the cab, which I looked forward to watch- 
ing under running conditions, in view of the 
unusual blast pipe design. The fireman’s explana- 
tions put me in possession of all the facts relevant 
to it, and increased my curiosity, which rose at a 
high point, until all my expectations were dashed 
by his saying that it came into much the same 
category as the missing speed recorder—it was not 
working. 

An unusual feature to be found on this class of 
engine is the long distance from the outside 
cylinders to the middle driving axle, to offset which 
lengthy connecting-rods are used, and in addition 
the piston-rods have been extended, the guide 
bars being a considerable way from the cylinders. 
The piston-rods do not have any extra bearing, as 
was the case with a class of locomotive on the 
former Great Central Railway, now part of the 
L.N.E.R., which engines were fitted with these 
same lengthened piston-rods. Theoretically, it 
does not seem quite right, that long, heavy, 
unsupported rod. It reminds me of that unfor- 
tunate experimental engine, the “‘ James Toleman,”’ 
designed by a private individual, and built by 
Hawthorn, Leslie in 1893, which went to the 
Chicago Exhibition, doing a little running after- 
wards, only to be abandoned and scrapped. It 
was a 4-2-2 with four cylinders and independent 
driving axles, the outside piston-rods being over 
8ft. long and unprovided with any additional 
middle support ! However, the “ Lord Rodney’s ” 
piston-rods are probably not long enough to call 
for this extra control, as it is not provided, and 
they evidently give no trouble in practice. This 
class of engine also works the heavy West of 
England trains to Salisbury, and an eight-wheeled 
tender is used with greater coal and water capacity. 

The “ Bournemouth Belle” left’ on time, at 
4.45 p.m., in gusty, rainy weather, making light 
work of getting away with the 480-ton load, the 
benefit of the additional driving wheels and 20 tons 
of adhesive weight being very apparent, as there 
was no slipping. It picked up speed rapidly, and 
the 29 miles of varying gradients and frequent 
curves were covered in 33 min., coming to a stand 
in Southampton at 5.18, schedule time. Leaving 
at 5.23 p.m., three minutes late, the long pull up 
to Litchfield, which was soon begun, showed what 
this powerful engine was capable of. The weather 
was bad, with a strong side wind and rain, but the 
1 in 250 gradient did not bring the speed below 
55-60 m.p.h., and the engine steamed very easily, 
the multiple jet blast pipe seeming, if anything, to 
give too strong a draught, the eight beats per 
revolution undoubtedly having considerable effect, 
too. It would appear that a still larger blast 
nozzle area, and an even freer exhaust, could be 
tried out. The riding of the engine was perceptibly 
steadier than with “ Stowe,” but the working was 
harsher, due probably to the higher speed and 
increased power required to handle the 480-ton 
train. The side screens were perfectly effective, 
but I was again struck by the necessity for a better 
window cleaning device than the hand arrange- 
ment fitted, and the absence of the glass deflector 
strip at the side of the cab. The combination of 
dirt, rain, and darkness, which fell before we were 
more than halfway to London, made observation 
through the front windows impossible ; it had to 
be done round the side of the cab, and a pair of 
wind and ‘cinder-proof eyes was needed. These 
both Driver Deive and Fireman Clark seemed to 
have, and I envied them their superiority. Mine 
went to pieces altogether. I do think that more 
should be done to ensure a good and comfortable 
lookout, as safe handling of a train depends on it. 
Nothing should be omitted that would enhance it 
in any degree. 

After passing the peak of the gradient at Litch- 
field, it is practically all a falling or level track for 
the remaining 56 miles to Waterloo, and, of course, 
the engine made light work of it, in spite of the 
bad weather and heavy train. Nothing over 
75 m.p.h. was done, as we were well up to time, and 
signal delays of any kind were entirely absent. 
Coming at high speed into London, past many 
junctions, controlled by a complicated but efficient 
set of colour light signals, I could not fail again to 
recognise, as I always do, what a superlatively fine 
class of men the crews of express engines are, not 
only in England, but no doubt wherever they are 
to be found. The truism that “ eternal vigilance 
is the price of safety’ is evidently their motto, 


practised as a matter of habit, no doubt, the result 
of many years’ training. It is a pity the average 
traveller gives so little thought to the men on whose 
care and concentration his safety depends; it is 





generally taken as a matter of course. But when 
one rides in the cab and has the opportunity of 
watching them at work, one’s admiration cannot 
fail to be induced and strengthened. Mine some- 
times almost reaches the point of hero worship ! 

Waterloo was reached on time at 6.45 p.m., the 
108 miles having been covered in 120 min., with a 
five-minute stop at Southampton. The actual 
running time, 115 min., giving an average of 
56 m.p.h., was very creditable, considering the 
heavy train, the weather, and gradients. ‘‘ Lord 
Rodney ” was not stressed in any way, and was 
evidently capable of much heavier work. 

Under the enginemen’s good-natured tutelage 
I nearly always learn something new on the foot- 
plate. Generally their instruction can be depended 
upon ; sometimes I am afraid it cannot, and occa- 
sionally it misfires owing to mental or physical 
limitations of my own. I try to think the latter 
reason was responsible for the failure of the ‘‘ Lord 
Rodney ”’ fireman’s attempt to teach me how to 
look into the fire-box without being blinded, as he 
evidently found no difficulty in doing, when he 
wanted to see the state of things inside. Clark 
laughingly said: ‘‘ You must look through your 
eyelashes !”’ I am still not quite sure whether he 
meant it; I have had my leg gently pulled by 
firemen more than once; they are a humorous 
crowd. Anyhow, I tried the experiment, as the 
fire happened to be at the moment in an interesting 
condition. But I could see nothing whatever, 
except a whirling mass of dazzling white flame, 
with an occasional fleeting glimpse of the edge of 
the brick arch. I suppose I must have had the 
wrong kind of eyelashes. Afterwards I found I 
was worse off than ever, as, having failed to see 
anything inside the fire-box, I discovered I could 
not see anything outside it either, for several 
minutes, and was carried along in pitch darkness, 
blind to everything that was happening on the 
footplate and off. After this I decided to leave the 
fireman’s duties alone, and to apply to him for 
information as to what was happening in his 
sphere of action, instead of trying to be foolishly 
independent. Next time I want to look into a 
fire-box at night, when the engine is going full 
blast, I shall take a pair of smoked glasses with 
me, or, failing this, I shall look the other way 
when the fireman calls on me to admire the result 
of his labours. Certainly I will put not my trust 
in eyelashes. ‘ 

It was not easy for me to keep track of the point 
of cut-off to any worth-while extent with either of 
these engines, owing to the scale being placed in 
its usual inaccessible position, horizontally in 
front of the wheel, where even the driver has 
difficulty in seeing it, and which makes it impossible 
for an observer to look at it at all without getting 
in the way of the fireman, who on these Southern 
engines, at any rate, is generally in a state of rapid 
motion. This accounts for the absence of many 
particulars about it, even when they would have 
been interesting to record. Only one class of engine 
I have ridden has the scale placed as I think it 
should be, vertically, in full view of the driver at 
all times, and that is the L.N.E.R. “ A4’s.”” This 
complaint applies as much to American engines as 
to British, and though I always get the same answer 
when I make a plaintive reference to the incon- 
venience of the position: “ The driver never looks 
at it—he judges things from the feel when setting 
the valve travel,’’ I still become peevish when I am 
chasing that elusive point of cut-off, and it gets 
away from me. I cannot help thinking that the 
driver ought not to have to depend on his feelings. 
Suppose he happens to be an unemotional man, and 
has not got any? Think ofall the wasted coal that 
goes up the chimney then! But it is a debatable 
point—I must write to The Times about it. The 
L.N.E.R. device, though personally I like it, 
apparently can get out of adjustment, and give a 
wrong reading, so it too has defects. But there, 
everything has its disadvantages, as the man said 
when his mother-in-law died, and they came down 
on him for the funeral expenses. 

The run to Bournemouth with ‘‘ Stowe” had 
proved so interesting, and the work it did really 
so admirable, that it seemed to me both engine type 
and performance were worthy of further investiga- 
tion, and so I went down again to Southampton 
on the footplate of No. 925, “‘ Cheltenham,” with 
the 12.30 p.m. ex Waterloo. This run was even 
more striking than the first, as the train load was 
no less than 418 tons tare, or about 440 tons gross ; 
that is to say, nearly the same as the “ Flying 
Scotsman,” “Royal Scot,” and ‘Cornish 
Riviera,” as they ran when I was with them. 
Further, after leaving Waterloo on time, fairly 
thick fog was encountered to Weybridge, with 





patchy fog and heavy rain thence to Southampton. 
The sturdy little engine got away with this huge 
load well, after only one brief attack of slipping, 
and Clapham, 4 miles, was passed in 74 min. at 
40 m.p.h., the regulator being three-quarters 
open and cut-off 25 per cent. At Surbiton, a 
relaying check brought us down to 15 m.p.h., after 
which the regulator was full open right up the 
Litchfield bank to the summit, the cut-off at first 
being 25 per cent., but after Farnborough shortened 
to 22 per cent. The 56 miles to Litchfield were 
covered in 69 min., nearly 49 m.p.h., this including 
getting under way, a 15 m.p.h. check, one or two 
slight easings due to fog, and the climbing of the 
36-mile bank—surely an excellent performance. 
The bank itself, from West Weybridge to Litch- 
field summit, took only 414 min., an average of 
over 50 m.p.h. And this with 440 tons! I have 
experienced nothing more noteworthy than this 
on any of my runs ; in fact, I cannot think of any 
parallel, and I congratulate both Driver Jeans and 
Fireman Sanson and their engine. It was evidently 
going “all out,”’ however ; 1 do not think it could 
have had anything up its sleeve. 

To me, who seem to have been born with a love 
of locomotive mechanism, an engine is never 
merely a thing of metal, fuel, and water. It is a 
living entity, and I feel with it and for it in the 
work it does so nobly. Seldom have I been so 
completely in sympathy with a locomotive as | 
was during the climbing of this bank by ‘* Chelten- 
ham,” with its 440-ton load. When I think back 
over the many runs I have tried to describe in 
these articles, for an outstanding example of a hard 
job willingly tackled and well done, it is not such 
spectacular feats as the giant 350-ton C.P.R. 
‘No. 5904” handling 1200 tons in the Rockies 
that come into my mind; or “Commonwealth 
of Australia,’ sweeping down from Stevenage or 
Stoke at 90 m.p.h. with the “ Flying Scotsman.” 
It is to gallant little ‘“ Cheltenham ” my heart 
goes out, with its trembling body and furious soul, 
pulling and tugging away at the heavy load up the 
weary climb to Litchfield. I seemed to feel a 
sense of relief as we passed over the crest, and 
exultation as the long descent to St. Denys, 
21 miles down, down, began. I breathed more 
easily, just as she did, as the cut-off shortened. 
The regulator was closed to a quarter and speed 
became high, reaching its peak, 80 m.p.h., near 
Winchester. The weather was filthy, with mist and 
heavy rain, the wind swirling in round the cab 
side. I thought how pleasant the enclosed C.P.R. 
pattern would be under those conditions. LEast- 
leigh was passed at 70 m.p.h., and we began 
slowing for Southampton, where we came to a 
stand at 2.01 p.m., only three minutes late, the 
downhill and level stretch from Litchfield having 
been covered in 21 min., at an average speed of 
over 67 m.p.h., and the whole 794 miles from 
Waterloo at 53} m.p.h. Excellent work. 

A day or two later, under better weather con- 
ditions, dull but dry, I returned on No. 931, 
“Kings Wimbledon,” hauling the 3.20 p.m. 
train, which was heavier still, made up of thirteen 
cars, one being a Pullman, and weighing about 
450 tons gross. We left four minutes late, and 
No. 931 showed its mettle from the start, by cover- 
ing the 23} miles to the Litchfield summit in 
32 min. at 44 m.p.h., following it up by reaching 
Waterloo, 56 miles, in 554 min., just over 
60 m.p.h., doing the 794 miles in 87} min., 2} min. 
under booked time. The average for the whole 
journey was 544 m.p.h., but Driver Blaney and 
Fireman Dorey could not see there was anything 
very striking about it. This was the only difference 
of opinion that arose between us! ‘Kings 
Wimbledon ”’ was fitted with a speed recorder, and 
I paid much attention to it, until Blaney sapped 
my enthusiasm by saying he did not trust it, as 
it handled the truth very carelessly. After this, 
‘the moving finger wrote, and having writ, moved 
on”’ in vain, completely disregarded by everyone 
on the footplate. This saved me much trouble ; 
it always seemed necessary to read it between 
Dorey’s legs, an art which I found it difficult to 
acquire, as they were never static for more than a 
few seconds at a time. Up the Litchfield bank the 
regulator was two-thirds open, and cut-off 27 per 
cent.; down the other side they were respectively 
from a quarter to a third, and 20 per cent. I have 
been told that on the Southern Railway it is not 
considered necessarily the best practice to run with 
fully open regulator and the shortest -possible cut- 
off, and this was borne out by what I noticed on all 
these four runs. The Southern method was claimed 
to be easier on the engine, reducing wear and tear 
on the motion and driving axle-boxes, which are 
apt to suffer if too much ultra-short valve travel 
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FiG. 1—BLAST FURNACES AND GAS CLEANING PLANT 





is indulged in. When I was told this, it recalled to 
my mind statements made to me much to the same 
effect by an L.N.E.R. locomotive man, who went 
so far as to say that when an “ A 4” is moving at 
high speed with a minimum cut-off he believed 
that the middle cylinder practically “‘ chucked its 
hand in” and became neither ornamental nor 
useful! Let it be clearly understood that this is his 
opinion—I decline to say what mine is, lest evil 
things come upon me. But it is the statement of a 
practical man with many years’ locomotive expe- 
rience, so it is worth quoting. 

Reference has already been made to the way in 
which weight limitations and a restricted loading 
gauge hamper locomotive designers in England, in 
comparison with their American confréres, and 
while the Southern “Schools” are under con- 
sideration, a good opening is given to illustrate 
this, using a Canadian four-coupled engine for the 
purpose, the C.P.R. “2900” class. Both classes 
were designed for work of much the same character, 
so far as such work is understood by the two com- 
panies, viz., fast schedules of secondary importance. 
Some of their respective dimensions may be put 
in “‘ deadly parallel ’’ to bring out the point more 
clearly. 


Southern Railway. C.P.R. 
** Schools ”’ Class, “* 2900 ” Class, 
+-+0. 4-4-4. 

Cylinders... ... (3) 164in. x 26in. ... (2) 16$in. x 28in. 
Driving wheels 6ft. Zin. --. 6ft. 3in. 
Adhesive weight 42 tons .-- 60 tons 
Heating surface 1766 sq. ft 3191 sq. ft. 
Grate area ass 28} sq. ft 45 sq. ft. 
Steam pressure 220 Ib. 300 Ib. 
Tractive effort 25,130 Ib. 26,000 Ib. 
Engine weight 67 tons 107 tons. 


The contrast is indeed very striking. It will be 
seen that that delusive red herring, “ tractive 
force,” is not very different in the two engines, and 
that the diameter of the driving wheels is near 
enough to make them—the engines—suitable for 
the same work, which, indeed, is actually very 
similar, but that all the other dimensions emphasise 
the limitations of the one design and the latitude 
of the other. They also bring out what has been 
referred to more than once in these articles—the 
big margin American designers allow over and 
above the theoretical boiler power necessary for a 
given cylinder capacity. In the one design a 
28 square foot grate and 1766 square feet of 
heating surface are considered sufficient to supply 
three 164in. cylinders ; in the other, 45 square feet 
of grate and 3191 square feet of heating surface are 
allowed for two cylinders of the same diameter. 
It is possible to imagine a “Schools” engine 
running short of steam, but it is not possible to 
imagine a “‘ 2900” class C.P.R. engine doing so ; 
the former is often heavily stressed, the latter 
seldom, if ever, is. It would be a very interesting 
experiment—which I suggest to the Southern 
Railway, but with due modesty—to remove the 
middle cylinder from one of the ‘‘ Schools ”’ class, 
utilising the weight thus saved to provide a nickel 
steel boiler pressed to 300lb. The theoretical 
tractive effort would come down a little, to rather 
less than 23,000 lb., but probably the actual power 





would be scarcely affected; steaming would be 
better, and coal consumption could hardly fail to 
be greatly reduced. Experience would also be 
gained in the use of higher pressures, which are 
now being employed quite extensively in America 
and on the Continent, but are slower of adoption 
over here. It would not be a very costly experi- 
ment, in any case, and might go to show whether 
in England there is a tendency to over-cylinder and 
under-boiler, the trend in America being rather 
the other way, which seems to me very much a 
fault on the right side. On this speculative note 
the account of my first Southern Railway expe- 
riences ends, but it is necessary to add that I feel 
much indebted to the company’s officials, particu- 
larly to Mr. Cobb, the running superintendent at 
Waterloo, and employees, for their courtesy and 
helpfulness, which is freely acknowledged and is very 
greatly appreciated. I confess, however, that in 





this, my experience has been invariably the same in 
America and England. A common interest goes 
far to create a bond of sympathy between one’s 
self and one’s fellows, and my evident desire to 
learn and to appreciate has always led to a most 
pleasant response from everyone concerned, par- 
ticularly from the engine crews, in the company of 
whom I have passed so many agreeable and 
instructive days. 

I am glad to say these happy runs have not 
ended ; more have and, no doubt, will yet come, 
Deus—and other neurotic, self-important people 
on the Continent—Vult! Readers of THE Enet- 
NEER may have to bear with me still further. If 
some have had, in reading my experiences, even a 
little of the pleasure I have felt in undergoing 
them, and in writing of them, then I shall 
know that they have been far from love’s labour 
lost. 








The Richard Thomas Ebbw Vale Works 


No. 


N 1935 Richard Thomas and Co., Ltd., purchased 

the works and subsidiary undertakings of the 
Ebbw Vale Iron and Steel and Coal Company, 
and began the formidable task of reorganisation 
and reconstruction. The properties acquired 
included a site approximately 24} miles long and 
# mile wide, an iron ore field in Northampton- 
shire, five collieries, and limestone quarries. 
Nearly all the old workshops were dismantled, 
but the power station, coke oven battery, 
by-product works, and other small depart- 
ments were retained. The work of recon- 
struction occupied three years and culminated in 
one of the largest steel works in Great Britain, 
with the first plant of its kind in the country for the 
production of steel in strip form. 

Embodying the accumulated experience of 
engineers who have designed similar plant in 
other parts of the world, the works lay-out takes 
the form of a loop and the process is continuous. 
The site, which is not far from the seaports of the 
Bristol Channel, offers the advantages of adequate 
supplies of coal and limestone, and a good water 
supply, whilst there is a network of railway track 
connected with two main lines. Plenty of labour 
is available. in the surrounding “ distressed ” 
area. Capable of manufacturing 600,000 tons 
of finished sheet steel per annum directly from the 
raw materials, the completion of the new installa- 
tion has done much to place Great Britain on a 
competitive level with any other country in the 
export market for sheets and tin-plates. The 
steel works lie to the south of the site, conveniently 
near the two blast-furnaces (Fig. 1), each having a 
capacity of 3500 tons of pig iron per week. Along- 





side the blast-furnaces, which have been entirely 


I 


reconstructed, is an electrostatic gas-cleaning 
plant, having a reservoir in which 2,000,000 cubic 
feet of blast-furnace gas can be stored. There 
are three open-hearth furnaces, three Bessemer 
converters, and one mixer. The combination 
enables the company to produce direct open- 
hearth and direct Bessemer or duplex steel for 
various products. A complete by-products plant 
is attached to the coke ovens, which can handle 
1000 tons of coke a day. With its three open- 
hearth furnaces, three Bessemer converters, and 
mixer, the steel works can produce 9000 tons per 
week. No fewer than 175,000 tons of ore can be 
accommodated in the stockyard. 

The generating plant in the power-house, which 
satisfies the entire demand of the steel works, 
consists of a 12,000-kW turbo-generator and three 
standby sets of 5000-kW capacity. There are 
three boilers. Each has a maximum continuous 
rating of 100,000 Ib. of steam per hour. In view 
of the surplus gas available from the coke oven 
and blast-furnaces the boilers are designed for 
firing with coke-oven or blast-furnace gas or 
pulverised fuel. Although the boilers normally 
operate at 375 lb. per square inch, they are suit- 
able for 450 Ib. and a total temperature of 675 deg. 
Fah. 

From an engineering point of view, the wide 
strip mills are of considerable interest. The electrical 
plant here mainly considered is that supplied by 
the British Thomson-Houston Company, but in 
subsequent articles attention will be paid to the 
work of other firms. A general idea of the lay-out 
of the hot mill may be obtained by reference to 
the plan, Fig. 2, which shows its essential features 
in diagrammatic form, whilst Fig. 3 gives a view 
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along the building and shows the blooming mill 
and slab shear in the foreground. Ingots, up to 
& maximum weight of 10 tons, received from the 
steel works are roughed down in this reversing mill 
into slab sections varying in width up to 52in., 
according to the width of the product to be rolled. 

These slabs, having been cut to lengths of 
up to 18ft., are fed, either directly or via the 
slab storage area, to two continuous reheating 
furnaces, each having a capacity of 60 tons 
per hour. From the reheating furnaces the 
slabs are delivered, one at a time, as required, on 
to a live roller bed which feeds them into the 


roughing stand. When the metal finally emerges 
from the last finishing stand, it is in the form of 
strip, ranging down to 0-05in. in thickness, with 
a maximum width of 50in. and travelling at a 
speed ranging up to 1850ft. per minute. Its 
maximum length may be as much as 1700ft. 
Immediately after leaving the last finishing 
stand, the strip passes through a Fraser and 
Chalmers flying shear before annealing and further 
processing. If it is required in coil form, the 
shear may just trim the ends; if, on the other 
hand, the product is required in the form of flat 
sheets, the shear automatically cuts it into required 





roughing scale breaker. This is a two-high stand 


lengths as it passes. From the shear the strip 































thin as 0-008in.—it is passed cold through a five- 
stand tandem mill,shown on page 532. It consists of 
five stands, each having working rolls 19in. dia- 
meter and backing- up rolls 49in. diameter, the 
length of all rolls being 42in. . All stands are 
placed close together, and the last- stand is-imme- 
diately followed by a reel, on which the strip is 
coiled when it leaves the mill. The strip is held 
under tension between the stands and between the 
last stand and the reel. The mill is designed for a 
maximum delivery speed of 1120ft. per minute. 
After being cleaned, annealed, and usually sub- 
jected to a further “ skin-pass ’’ rolling, the cold- 








rolled coils are delivered to the tin shear line, of 
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FiG. 2—LAYOUT OF HOT AND COLD STRIP MILLS 
of rolls which takes a light draught with the object | travels down a run-out table 320ft. long to the| which there are five operating in parallel. They 


of cracking scale which may have formed on the 
surface. The scale is then washed off by jets of 
high-pressure water. The slab is next conveyed 
by live rollers to the slab reducer, which can best 
be described as an enormous vice, the jaws of 
which can be caused to approach each other, 
compressing the slab so as to square up its sides, 
and reduce it to an accurate width. From the 
slab reducer the slab is conveyed by further live 
roller tables through four roughing stands in 
succession. The first three are two-high stands 
with 32in. diameter rolls and the fourth is a four- 





high stand with working rolls 2lin. diameter and 





FIG. 3—BLOOMING MILL AND SLAB 


backing rolls 46in. diameter. The length of all 
rolls is 56in. Nos. 2 and 4 roughing stands are 
also provided with separately driven vertical 
edging rolls. No. 4 stand is shown in Fig. 4, 
the B.T.H. motor driving the vertical rolls appear- 
ing in the foreground. On leaving this roughing 
stand, the metal is received on a cooling table 
consisting of live rolls, where it is held for a short 
period and cooled by the action of air jets to give 
the correct temperature gradient from end to end, 
to ensure uniform gauge on emerging from the 
finishing stands. It is then passed on to the 
finishing train, which consists of a two-high scale 
breaker stand and five four-high finishing stands 
(Fig. 5), which are of similar dimensions to No. 4 





coilers, where it is coiled, unless it has been cut into 
lengths. In the latter case it passes on along a 
further 160ft. length of run-out table to the 
piler. The complete run-out table consists of 
241 rolls, each driven by a B.T.H. motor specially 
designed for the duty. Part of this run-out table 
is shown in Fig. 6. The surface speed of the 


rolls may be adjusted over a range from 750ft. 
to 2000ft. per minute by adjusting the frequency 
of supply to the motors, which must be suitable 
for rapid acceleration and frequent starting and 
stopping at any point over the wide frequency 
range involved. 


Material which is to be sold as 





hot-rolled sheets or strip is now subjected in the 
hot mill building to finishing processes such as 
pickling, cleaning, and skin-pass rolling, whilst 
material which is to be subjected to cold reduction 
is loaded on to the coil conveyor, which transports 
it to the cold mill building. 

In the cold mill building, the strip, after passing 
through a continuous pickler, follows one of two 
alternative routes, depending on whether it is 
required for sheets or for tin-plate. If it is required 
for the former, it passes to the three-stand short 
mill shown on page 532. The latter route will be 
followed here, and it may be taken as roughly 
typical of both. To reduce the strip to the necessary 
gauge required for tin-plate—which may be as 








trim the strip to the correct width and cut it into 
the required lengths. In the process it is auto- 
matically gauged, all sheets of correct gauge being 
fed on to a piler and those over or under gauge 
being diverted on to two separate piles. The 
sheets are then tinned, inspected, and packed 
ready for despatch. 

A notable feature, characteristic of wide’ strip 
mill practice, is that every stand of rolls through- 
out the installation has its own individual driving 
motor. Power is obtained from the grid and is 


brought into the mill buildings at 11 kV, and is 
used at that voltage for the larger A.C. 


motors. 





FiG. 4—EDGING ROLL MOTOR FOR ROUGHING STAND 


For certain smaller main-drive motors and 
auxiliaries it is transformed down to 440 volts, 
but for the majority of auxiliaries it is converted 
to 250/230 volts D.C. Many of the main-drive 
motors also operate on D.C., supplied from motor 
generator sets under Ward-Leonard control. 
Dealing now in greater detail with the electrical 
equipment of the hot strip mill, the B.T.H. 
Company, Ltd., was entrusted with the main 
driving equipment for the roughing end. This end 
includes the roughing scale breaker, slab reducer, 
main roll drives of the four roughing stands, and 
the vertical roll drives for Nos. 2 and 4 roughing 
stands. The roughing scale breaker is driven 
by a 440-volt slip-ring induction motor, rated 
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600 H.P.,490r.p.m. Normally it runs continuously 
in one direction, but the stator control is through 
reversing contactors to provide for emergency 
reversal, and the rotor control is by a motor- 
operated liquid starter. 

A 230 volts D.C. motor, rated 700 H.P. at 500 
r.p.m., drives the slab reducer. The reciprocating 
motion of the squeezing crosshead is derived 
through two connecting rods from a crankshaft 
which makes one revolution for each operation, 
and which is driven by the motor through gearing. 
The duty of the motor is therefore to accelerate 
rapidly from rest to full speed, drive the crank 
through one revolution, in the course of which a 
pressure of some hundreds of tons may be applied 
to the slab, and then to bring it rapidly to rest at 
a position ready for the next operation. This 
cycle must be completed in about 10 sec. To meet 
this arduous duty a specially designed compensated 
machine was installed having a very low inertia to 
permit of rapid acceleration and deceleration. Since 
the motor is mcunted within the mill, it is totally 
enclosed and provided with forced ventilation. 
Control is by contactors and rapid deceleration is 
obtained by making a potentiometer connection, 
followed by the application of a shunt brake fitted 
tothe motor. The control is such that if the master 
switch is put in the “ run ”’ position, the crank will 
make one complete revolution and then auto- 
matically stop. It can only be started again by 





the field windings (connected across a discharge 
resistance) has fallen to a low value, indicating that 
the motor is nearly up to synchronous speed, a 
frequency responsive relay causes the field con- 
tactor to close, connecting the slip rings to the 
excitation bus-bars and after a short time delay 
the stator is connected directly to the line by short- 
circuiting the reactor, which is then made avail- 
able for starting the next motor. This method of 
starting (certain features of which are covered by 
a B.T.H. patent) combines great simplicity with a 
reasonably small disturbance of the supply system. 

The roughing scale breaker and roughing stand 
main motors are situated in the hot mill motorhouse, 
and are cooled on the down draught system. Whilst 
the slab is not engaged in any two of the main 
roughing stands simultaneously, the reverse is the 
case with regard to the edging and main rolls of 
each roughing stand. They are so close together 
that the metal is engaged by both sets of rolls 
simultaneously and therefore the motor driving 
the edging rolls must be of such a design that it 
can accommodate its speed to that at which the 
slab is being drawn through by the main rolls. 
Furthermore, since the edging rolls are on the 
ingoing side of the main rolls, it is necessary to 
adjust the speed of the former, depending on the 
draught taken by the latter. To meet these con- 
ditions the edging rolls are driven by D.C. motors 
of special characteristic, rated 200 H.P., 400-950 











FiG. 5—FIVE-STAND] HOT STRIP FINISHING MILL 


returning the master switch to the “ off ” position, 
and then again moving it to the “run” position. 
Provision is made for running at low speed in the 
reverse direction to back out in the event of a jam 
occurring, this operation being done by moving 
the master switch to a position on the opposite 
side of the “ off ’’ position. 

The spacing of the four roughing stands is such 
that the same slab is never engaged in more than 
one stand at a time. Exact relative speed control 
is therefore unnecessary, but the stands are geared 
to their motors, so that their relative speeds are 
roughly proportional to the length of slab as it 
passes through each. The load on the motor driving 
each stand is inherently an extremely peaky one, 
consisting as it does of an almost instantaneously 
applied heavy overload, alternating with a period 
of practically light running. It is characteristic 
of the trend of modern developments that it has 
become standard practice to use synchronous 
motors for this duty and the machines supplied 
by the B.T.H. Company, Ltd., for these particular 
drives are of this type. They are fed from the 
11 kV supply, and each one is rated 2500 H.P., 500 
r.p.m., unity power factor, with an overload capa- 
city of 3 times full load torque. They are of robust 
construction, specially designed for rolling mill 
duty. The four motors are excited from a common 
250-volt exciter, driven by a 440-volt squirrel- 
cage motor. The control gear for this set and for 
the excitation circuits of the four motors is grouped 
on a common contactor board. 

The motors are started on the reactor principle, 
each in turn being connected to the line in series 
with a common reactor which limits the starting 
current to that necessary to give the required 
starting torque. When the frequency induced in 





r.p.m., 230 volts. They are totally enclosed forced- 
ventilated machines of very sturdy design. The 
speed is controlled by means of a master switch 
through a motor-operated rheostat. Full con- 
tactor control for starting is provided, giving 
acceleration on full field under time limit control, 
after which the rheostat is inserted in stages, also 
under time limit control, bringing the speed up to 
the preset value. Quick stopping is provided by 
dynamic braking and inching forward and reverse 
is also available. 

The contactor control equipment for the roughing 
scale breaker, slab reducer and the two edger motors 
is grouped together on a back-to-back control board, 
which will be seen on page 532, the illustration 
also showing one of the 2500 H.P. roughing stand 
main drive motors. The master control for all the 
hot roughing mill motors is mounted on the control 
desk (also shown on page 532), which is in an 
elevated pulpit at the front of the mill. From 
the windows of this pulpit the operator has a clear 
view of the roughing end of the mill and in the 
picture it is possible to distinguish the slab reducer 
and Nos. 1 and 2 roughing stands. 

The equipment for providing and controlling 
the air supply for the cooling table between the 
roughing and finishing sections of the mill was also 
supplied by the B.T.H. Company, Ltd. It consists 
of two single-stage blowers, each capable of deliver- 
ing 25,000 cubic feet of free air per minute against 
a pressure of 21 lb. per square inch. Each blower 
is driven by a 300 H.P., 2940 r.p.m., squirrel-cage 
induction motor, which is started by an auto- 
transformer contactor starter. The air supplied 
from the blowers is delivered to jets placed above 
and below the strip and divided into eight sections. 
Each section is switched on by means of a 


switch operating a solenoid air valve as the strip 
reaches it and is switched off again by means of an 
independently adjustable time delay device. By 
these means it is possible automatically to apply 
different degrees of cooling along the length of 
strip in order to obtain the most satisfactory 
temperature gradient for rolling in the finishing 
stands. Alternatively, the solenoid air valves may 
be opened and closed under hand control and a desk 
fitted with the necessary master switches is located 
near the cooling table. 

One of the most complicated pieces of equipment 
in the hot mill is undoubtedly the Fraser and 
Chalmers flying shear, the drive and control of 
which was also entrusted to the B.T.H. Company, 
Ltd. The shear consists essentially of two drums, 
geared together and each provided with a cutting 
blade. The strip passes between the two drums in 
such a way that when the two blades coincide in 
the course of rotation a cut is made. The drums 
are driven by two 90 H.P., 280-560 r.p.m., 500 
volts, shunt-wound D.C., totally enclosed mill 
motors, separately excited from the 230 volts 
supply. Their armatures are supplied from the 
500-volt bus-bars, which supply the finishing 
stand motors. Provision isalso made for connecting 
the drums mechanically to the drive of the last 
finishing stand through a change-speed gear-box 
and a magnetic clutch. As already explained, the 
shear may be used for two different purposes. 

When the product is required in coil form it may be 
used simply for cropping the two ends of the strip. 
Under these conditions the shear is brought up to 
speed by the driving motors under contact or 
control initiated by the operator depressing a 
push button. The shear must have reached a speed 











Fic. 6-HOT STRIP RUN-OUT TABLE 


approximately the same as that of the strip by the 
time the blades have reached the cutting position, 
and it must then be automatically brought to 
rest in a position ready for restarting for the next 
cut. In spite of the choice of low imertia motors 
and the use of two motors connected mechanically 
in parallel, it is not practicable to accelerate to and 
decelerate from the very high speeds required in a 
single operation. By the time the shear has come 
to rest it would overrun the position from which the 
next start must be made but the control is so 
arranged that the motors automatically reverse and 
bring it back to the correct starting position. 

An alternative duty of the shear is to cut to 
length strip which is required in the form of flat 
sheets. When engaged on this duty the shear is 
arranged to be automatically started when the 
strip reaches a certain position in the finishing 
stands, and it is accelerated up to speed by its 
two driving motors. The timing of the control is 
so adjusted that it will have reached full speed and - 
the blades will reach the cutting position just after 
the leading end of the strip has passed, so that the 
minimum crop end is cut off.. When the shear is 
up to speed the magnetic clutch is automatically 
engaged, thus bringing the shear mechanically 
into synchronism with the last finishing stand and 
so with the strip speed. The shear motors are now 
running mechanically coupled through the change- 
speed gear, which is of a somewhat complicated and 
delicate character, to the last finishing stand, and 
in order to prevent the gear having to carry any 
dangerous overload the loading of the motors is 
automatically regulated by means of a current 
regulating device. As the tail end of the strip 





passes, the shear is automatically shut down and 
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brought to the starting position ready for the 
next strip. The control of the shear, which is 
naturally of a very complicated character, is 
entirely through contactor gear housed in a cubicle 
in the hot mill motor house, the master control 
being provided by the necessary master switches, 
mounted on the finishing mill desk in the finishing 
mill pulpit. 

Amongst miscellaneous drives and controls 
supplied by the B.T.H. Company, Ltd., for the 
hot mill may be mentioned that for the scrubbing 





line, which cleans the flat sheets after they have 
passed through the pickling process. Contactor 
control is provided for three A.C. and three D.C. 
motors driving a soda pump, water pump, fan, 
scrubbers, conveyor, and pinch rolls. All control 
is given by contactors in sheet steel cubicles and 
master control is provided from finish rolls from 
a desk fitted with the necessary master switches 
for starting and stopping, speed control rheostats, 
indicating lamps and push buttons. 
(To be continued) 








Recent Applications of the Ground 
Water Lowering Process 


By H. J. B. HARDING, B.Sc., Assoc. M. Inst. C.E., 


OLLOWING the recent article by Major R. G. 
Clarke in the February 10th issue of this 
journal describing the use of ground water lowering 
in the construction of the South Holland outfall 
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FIG. 1—SECTION OF BASEMENT AT BATTERSEA 
POWER STATION 


sluice, some further examples of the use of this 

process in the London area may be of interest. 
Ground water lowering was first used in this 

country in connection with the building of the 





and R. GLOSSOP, B.Se., A.R.S.M. 
Concrete and Constructional Engineering for 
January, 1935. 

More recently, ground water lowering has been 
used on a number of occasions in the London area, 





installed perforated well tubes wrapped with fine 
wire mesh. After the insertion of these tubes the 
bore-hole casing is withdrawn, and at the same time 
a filter gravel, graded to suit the ground to be 
dealt with, is poured between the casing and the 
well tube, so that eventually the latter is left 
standing in the ground, surrounded by an annular 
mantle of filter gravel. A ring main is erected 
round the site, and is connected through non- 
return valves to suction pipes which have pre- 
viously been lowered into the wells. This main 
feeds to centrifugal pumps, and as it is impossible 
to prevent a certain number of air leaks, the pumps 
are kept primed by means of a vacuum pump con- 
nected to the line through a valve designed to 
exclude water from the pump. 

On the commencement of pumping each well 
forms a cone of depression in the ground water 
surface, and the mutual interference of these cones 
results in a general lowering of the water surface 
within the area enclosed by the wells. The number 
and spacing of the wells necessary to give the 
required degree of lowering of the ground water 
surface, and the consequent yieid of water, on 
which the capacity of the pumps depends, may 
be calculated if the coefficient of permeability of 
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Fic. 3—SECTION 


and it is the purpose of the present article to 
describe some of the more interesting examples of 
the use of the shallow well system. No attempt 
will be made to deal with the theory of the subject, 
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FIG. 2—PLAN OF BASEMENT AT 


King George V graving dock at Southampton, 
described in THE ENGINEER for October, 1933.* 
Here the engineer, Mr. Wentworth Shields, 
M. Inst. C.E., proposed that it be employed to 
reduce the high artesian pressure found to exist 
in the Barton Sands underlying the site. The 
work was carried out by Siemens-Schuckert (Great 
Britain), Ltd., representatives in this country of 
the firm chiefly responsible for the development 
of the process. The results obtained were so satis- 
factory that the main contractors, John Mowlem 
and Co., Ltd., entered into an agreement with 
them for the use of the process in England. 

In 1934 the latter firm was called in to apply the 
process in the construction of the entrance to the 
New Fish Dock at Grimsby, for which the engi- 
neers were Sir J. Wolfe Barry and Partners, and the 
main contractors, Sir Lindsay Parkinson and Son, 
Ltd. In both these cases the deep well system was 
necessary. The shallow well system was first 
introduced to England by the same firm in the 
construction of Bentali’s new stores at Kingston- 
on-Thames. This work was fully described in 





* “The Water Lowering Process,” Sir Henry Japp, K.B.E., 
Tae Enereer, October 27th, 1933. 





BATTERSEA POWER STATION 

which it is hoped to describe in a further article. 
Briefly, the shallow well system involves the 

sinking of a number of bore-holes round the site 

of the proposed excavation. In these borings are 
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FiG. 4—-WATER LEVELS AND ARRANGEMENT OF PUMPS 








OF GASHOLDER 


the ground is known with reasonable accuracy. 
It is important that the filter mesh and filter 
gravel of the wells should be suited to the ground 
in which they are to be installed, for it is essential 
that no fine sand be drawn into the wells, for so 
long as this is. prevented there is no danger of the 
subsidence of adjoining ground. 

A typical example of the application of ground 
water lowering to deep excavation is to be:found 
in the construction of a basement for the London 
Power Company at Battersea (Figs. 1, 2, 6 and 9). 
Here maximum depth of excavation was 22ft. 
below the surface, the basement itself measuring 
127ft. by 37ft. in plan, outside which were pits 
for stanchion foundations, so that the total area 
over which the ground water was to be lowered 
measured 180ft. by 75ft. As the depth of excava- 
tion extended below the maximum suction lift 
of the pumps, a trench, 4ft. deep, was excavated 
round the site, and in this trench the wells, suction 
main, and pumps were installed. 

The ground to be dewatered consisted of peat 
and silt, overlying coarse sand and gravel, the site 
being only about 200ft. south of the Thames. 
Ground water level was 10ft. below the surface 
before pumping. From an estimate of the probable 
average permeability of the ground, it was decided 
that twelve wells would be sufficient to lower the 
ground water to the required depth, and they 
were spaced at approximately equal intervals 
round the site. Two electrically driven centri- 
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fugal pumps, one a stand-by, were installed, with 
a suitable vacuum pump for priming purposes. 
The total yield of the wells remained constant at 
340 gallons per minute, the water level being 
lowered by 12ft., i.e., just below the bottom of 
the excavation. 

ixcavation being entirely in the dry, what 





constructed about the year 1880. It is of consider- 
able size, being about 218ft. in diameter and 55ft. 
deep from surface to the bottom of the tank. The 
outer wall of the tank is of heavy concrete con- 
struction capable of withstanding the full pressure 
of the earth when the tank is empty ; but within 
the tank is a “ dumpling ” which is battered back 














FiG. 5-LOWERING FILTER TUBE INTO BOREHOLE AT BATTERSEA 


would normally have been a troublesome job in 
heavily watered ground was carried out with ease. 
As can be seen from the photograph reproduced 
in Fig. 5, the trenches for the retaining walls were 
timbered with walings and middle boards, runners 
being unnecessary. During the excavation of the 
dumpling no water was present and consequently 
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FIG. 7-WATER GRADIENTS UNDER GASHOLDER 


the cost of labour was kept at a minimum. Asphalt- 
ing was carried out in the dry and without difficulty. 

An interesting and unusual example of ground 
water lowering is to be found in its application to 
the repair of a large gasholder for the South 
Metropolitan Gas Company, Ltd. (Figs. 3, 4, 7 and 
11). This gasholder at the Old Kent Road works was 
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FIG. 6—GROUND 


at 1:1 and $:1 in two stages, with a platform 
between them, these stages corresponding to a 
change of the angle of the strata within it. This 
dumpling is faced with only 12in. of weak concrete. 
The outer wall of the tank is founded on chalk, 
this being overlain by some 20ft. of Thanet sand, 


It was desired to carry out repairs to the cups 
forming the water seal between the sections of the 
holder, but as they are, of course, submerged at 
the bottom of the tank when the holder is empty, 
such repairs were extremely difficult to carry out, 
unless the tank was emptied of water, and this 
appeared to be impossible, as the pressure of the 





WATER LOWERING PUMPS AT BATTERSEA 


ground water within the dumpling, when no longer 
balanced by the water in the tank, would be suffi- 
cient to rupture its concrete facing, with the 
possibility of the collapse of the entire structure. 
This problem was solved by the use of ground water . 
lowering, and the repairs completed successfully. 





and this, in turn, by 20ft. of Thames gravel. 


The method adopted was as described below. 
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Above the gravel is recent silt and peat. Ground 
water level is about 25ft. above the chalk. The 
holder itself is of light iron plate, and its crown 
is normally supported by the pressure of the gas 
within ; when deflated the crown rests on timbers 
founded on the concrete of the dumpling. These 
details of construction are shown in Fig. 3. 








FIG. 8-ARRANGEMENT 


OF PUMPS AT UXBRIDGE 


An 8in. diameter bore-hole was put down in 
the centre of the dumpling to explore the ground 
and to form an observation well; into it, on comple- 
tion, was lowered a 2in. diameter tube, perforated 
at its lower end and wrapped with fine wire mesh ; 
the 8in. casing was withdrawn, and simultaneously 
a suitable filter gravel was poured into the space 














FiG. 9—EXCAVATION OF DUMPLING 














FIG. 10-EXCAVATION OF DUMPLING AT UXBRIDGE 
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between it and the well tube. In this tube observa- 
tions on the progress of lowering of the water 
surface were taken after pumping had started. 
The water in the tank was then lowered by pumping 
by about 30ft., ¢.e., to the level of the ground 
water surface; at this stage the platform half- 
way down the dumpling was exposed. Eight filter 
wells were then put down from this platform 
penetrating the chalk, a ring main was 
installed round the dumpling at this level, and 
the pumping plant installed. Pumping from the 
wells was started, and simultaneously the level 
of the water was lowered in the tank. Owing to 
the low permeability of the Thanet sand, the 
gradient of the ground water surface in the tank 
was high (Fig. 7), but pressure on the dumpling 
wall was kept well within safe limits and the 
necessary repairs were completed without difficulty. 

Before the work was started it was feared that 
a heavy flow of water might occur from fissures 
in the chalk, but this was not found to be the 
case and the amount of water pumped was no 
more than 1500 gallons per hour. This was dealt 
with by means of a Sykes electrically driven 
tripulse pump, a similar pump with petrol drive 
being used as a stand-by. Two vacuum pumps 
were also installed, one with electrical and one 





Fic. 11—BORING WELL FOR GASHOLDER 


with petrol drive. The suction lift with this type 
of pump was unusually high, as is shown in Fig. 4. 

Ground water lowering was also employed in 
the construction of a basement for a switch house 
at the Uxbridge power station of the London 
Power Company (Fig. 8). This basement, including 
cable ducts, &c., covered an area of 180ft. by 80ft., 
the depth of excavation being 16ft. A trial bore- 
hole on the site gave the following section, which 
was typical :-— 
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The coarse gravel was in places almost free from 
sand, and its permeability high. A heavy flow 
of water came from it. 

Fourteen wells were put down round the site 
and connected through an 8in. main to two self- 
priming Drysdale centrifugal pumps. As it was 
impossible to prevent leakage of air into the line 
an additional vacuum pump was employed ; 
discharge was through an 8in. main into an 
adjacent canal. 

The ground water level, originally 5ft. below the 
surface, was lowered by 13ft. to a depth of 18ft.; 
the yield of the wells was about 500 gallons per 
minute. 

As cables were to be led into the basement 
through glands built into the wall to receive 
them, the pumps were operated after the com- 
pletion of the superstructure of the building, as 
can be seen in the engravings (Figs. 10 and 12). 
Finally, it was decided to retain the five wells 
situated along the face of the building through 
which the cables entered in order that jointing, 





&c., should be carried out in the dry. This arrange- 
ment was most successful as it did away with 
the necessity of a number of small pumps in the 
trenches for the cables, reduced the possibility 
of breakdowns with flooding of the trenches and 
consequent serious damage to cables in the process 
of jointing, and enabled the work to be carried 
out under ideal conditions. Of the wells first 
removed, one had been built into a cable duct, 
and it became necessary to withdraw it without 
flooding the duct, the floor of which was well 
below normal ground water level; this was done 
as follows :—A short length of flanged pipe was 
slipped over the well, the lower flange was con- 
creted into the floor of the duct, the well was then 
withdrawn and a blank flange bolted on to the 
upper end of the pipe, which was then concreted in. 

From these examples it will be seen that the 
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FiG. 12—PIPES AND WELLS AT UXBRIDGE 


advantages of ground water lowering may be 
summarised as follows :— 

(1) Economy: The use of ground water 
lowering is usually cheaper than that of sheet 
steel piling or of timber runners. Where it is 
employed only light timbering is necessary. 

(2) Ground water is removed from the site 
before excavation is started, so that work is 
carried out in the dry, with low labour costs. 

(3) With properly designed filters there will 
be no withdrawal of fine sand from the ground, 
and consequently settlement with the possibility 
of damage to adjacent structures will not occur. 

(4) The vibration associated with pile driving 
does not occur. 

(5) Waterproofing coats, asphalt, &c., are easily 
applied under dry conditions. 

(6) As the water is free from grit, wear on the 
pumps is small. 

(7) The site is thoroughly explored by the bore- 
holes before excavation starts. 

(8) Fine sands with a low coefficient of per- 
meability are more rapidly drained where a number 
of wells are used. 

(9) Pumping is carried out from a central station 
with a single control. 

(10) Wells are usually clear of the site, and 
sumps and open shafts are not required; hence 
the difficulties associated with sump sealing are 
eliminated. If it is necessary to put down wells 
within the site the sealing of these is comparatively 
simple. 








Obituary 


PROFESSOR W. CRAMP 


It is with great regret that we announce that 
Dr. W. Cramp, D.Sc., Professor of Engineering in 
the University of Birmingham, died suddenly at 
Llandudno on April 20th, at the age of sixty-three. 
Professor Cramp was a well-known engineer and 
was for twenty years head of the Department of 
Electrical Engineering at the University. 

William Cramp was born at Coventry and 
educated at the King Henry VIII School in that 
city and at Manchester University. Returning to 





Coventry, he was an apprentice in the works of 
Rotherham and Sons from 1892 to 1897, and from 
1897 to 1901 was an engineer with Ferranti, Ltd., 
at Hollinwood. At the age of twenty-five, in 1901, 
he was appointed lecturer in electrical design at the 
Central Technical College, South Kensington. 
Five years later he was a consulting engineer 
practising in London and Manchester and was 
appointed a University lecturer in the last-named 
city. In 1919 he took up his appointment as 
Professor at Birmingham University. 

In 1911 he was Chairman of the N.W. Section 
of the Institution of Electrical Engineers, and in 
1921 Chairman of the Midland Section. That body 
four times recognised with special awards papers he 
wrote on electrical subjects, and, in 1922, he was 
awarded by the Royal Society of Arts the silver 
medal for research on pneumatic conveying. He 
invented a single-phase motor, a self-exciting 
alternator, an apparatus for the production of 
nitric acid from the air, and, in collaboration with 
N. H. Searby, a new system of coal face lighting. 
His most recent research was in the directions of 
rotating magnetic fields and the collection of power 
by electric locomotives. He was a keen advocate 
of reforms to improve the status of the engineer 
and to protect his place in industry, and in depart- 
ments of the State. During the war he served in 
Italy under the Board of Trade. In 1931 he was 
Faraday Lecturer. His published works included 
“ Armature Windings,”’ “Continuous Current 
Machine Design” ‘“‘ Faraday and His Conten:- 
poraries ’’ and many scientific papers. 

Three years ago Professor Cramp presided over 
the Engineering Section of the British Association, 
and during his term of office he spoke publicly in 
the defence of his profession against popular 
criticism of the use made of scientific discoveries 
for the purposes of war. He foresaw the power of 
the engineer to make war impossible, if only he 
were left undisturbed by the politician, the scare- 
monger, and the “ patriot.” War would be 
unthinkable if nations fully understood one 
another, and the means to such an understanding 
lay, he believed, in better communications, such 
as a Channel tunnel, radio, and television. 

He well understood the problems of his students 
and was a clever and inspiring teacher. He never 
considered that a student was benefiting fully from 
his University career if he spent all his time on 
academic work ; he always thought that as much 
time should be spent on work in undergraduate 
societies and athletic clubs. 








MarkKING or ImporTED Goops.—A strong recommenda- 
tion to the Government that all imported goods which 
require to be marked with an indication of origin should 
now carry the name of the country where such goods were 
made has been adopted by the Federation of British 
Industries. Under the terms of the Merchandise Marks 
Act, 1926, overseas manufacturers sending goods to this 
country could mark them simply “ Foreign” or, if they 
were made in Empire countries, “‘ Empire,” or indicate 
the country in which they were manufactured or pro- 
duced. In view of the changed trading circumstance of 
recent years, the Federation strongly urges that the Act 
should be amended to remove the option, compelling those 
responsible for the goods to give a definite indication of 
the country of origin. 

Tue InstiTuTION oF ENGINEERS-IN-CHARGE.—The 
annual dinner of the Institution of Engineers-in-Charge 
took place at Holborn Restaurant on Friday last, April 
21st, and was as successful as its many predecessors. The 
President, Mr. Alan Chorlton, was in the chair, and the 
programme included not only items by Frank Kiy’s 
‘Green Lyres”’ Orchestra, but an entertainment by 
individual performers. Mr. C. W. Dawe, the musical 
director, is to be congratulated on the excellence of the 
arrangements. The speeches opened with an admirable 
one in which Sir Charles Bressey proposed ‘“‘ The Institu- 
tion,” It was all that an after-dinner speech should be. 
Light and graceful in tone, it encouraged rather than 
delayed digestion. The President acknowledged it in 

itable terms. The next toast had been entrusted to Sir 

lement Hindley, but very unfortunately a sharp attack 
of influenza made it impossible for him to attend, and 
Mr. Loughnan Pendred took his place. The subject was 
“The Engineer and Industrial Supremacy,” and the 
speaker, departing from his usual custom, spoke in a 
serious strain. He said that in place of the industrial 
supremacy of any one nation, we must seek, in the interest of 
world peace, for the just distribution of trade, so that all 
nations should be able to develop their resources. Touch- 
ing upon the position of the engineering industry in Great 
Britain, he commended efforts which are now being made 
to improve the status of engineers. To this speech Sir 
Albert Seward, President of the British Association, 
responded. Sir Albert is a very eminent botanist, and, 
confessing that his knowledge of engineering was very 
small, he went on to show that in their structure plants 
exhibited principles which the engineer had discovered 
by scientific inquiry into the form of structures to resist 
stress. The Chairman of the Institution Mr. H. F. 
Philliston, then proposed ‘‘ Our Guests and Friends,” and 
Mr. R. G. Crittall, President of the Institution of Heating 
and Ventilating Engineers, replied. The final toast was, 
as usual, that of “‘ Our President,” which Mr. C. D. Light- 
foot, Vice-Chairman, proposed in the customary style. 
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Rail and Road 





DerBy STATION ImMPROVEMENTS.—The improvements 
to be carried out by the London Midland and Scottish 
Railway Company at Derby Station include the con- 
struction of a new overall roof over platforms Nos. 1 to 4 
and umbrella roofs over platforms Nos. 5 and 6. It is 
also intended to replace the existing obsolete buildings on 
Nos. 2, 3, and 4 platforms with modern structures, while 
the platforms Nos. 1 to 6 are to be raised to standard 
height. The carrying out of these improvements will 
involve alterations to the signal-box on Nos. 2 and 3 
platforms. 


Farm Propuce Usep 1x Maxinc Moror Cars.—An 
exhibit of the Ford Motor Company at this year’s World’s 
Fair in New York demonstrates the utilisation of farm 
products in industry. The exhibit shows that at the present 
time the manufacture of every million Ford cars requires 
the production of 80,900,000 Ib. of cotton, 500,000 bushels 
of corn, 3,650,000 Ib. of wool, 2,400,000 Ib. of linseed oil, 
2,500,000 gallons of molasses, 250,000 lb. of castor oil, 
1,500,000 square feet of leather, 112,000,000ft. of timber, 
350,000 lb. of goats’ hair, 2,000,000 Ib. of turpentine, and 
2,000,000 Ib. of soya beans. 


Tue Nracara Fatis Bripce.—The New York corre- 
spondent of the Financial Times (Montreal) states that the 
first contract has been let for the construction of a new 
bridge at Niagara’Falls. It will be known as the Rainbow 
Bridge, and completion is expected within fifteen months, 
at a cost of more than 4 million dollars. The initial con- 
tract is for borings at the sites of the piers on the New 
York State and Ontario sides of the river. The bridge 
will be higher and longer than the old one, and its piers 
will be set back from the river bank 50ft. or 60ft., as against 
25ft. before. They will be well above the level of any 
recorded ice jam. 


Roap VeHIcLEs In Great Brirary.—A return issued 
by the Ministry of T rt shows that during the 
month of February, 1939, the total number of new motor 
vehicles registered was 33,907, compared with 30,332 in 
February, 1938. The gross amount received in payment 
for licences issued during the three months ended February 
28th, 1939, was £24,419,180, compared with £23,281,509 
in the corresponding period of the previous year. The 
total number of motor vehicles licensed at February 28th, 
excluding tramears, vehicles requiring trade licences, and 
vehicles for which exemption from payment of licence 
duty has been granted, was approximately 2,572,872, 
compared with 2,520,924 at February 28th, 1938. 


A Bie Ovr-or-Gauce Loap.—An exceptional out-of- 
gauge load was recently conveyed across the el 
by the Southern Railway Company on its Dover- 
Dunkerque train ferry. It comprised a lathe weighing 
180 tons, with a total length of 46ft. and a height of over 
13ft. in working order. The machine was loaded on nine 
open trucks and two large well wagons of the Nord Rail- 
way of France. In order to facilitate their running from 
Dover to Leeds, the two latter trucks were turned round 
at Dunkerque before loading. The special train left 
Dover to travel by way of Chatham and Lewisham Loop 
to Cricklewood, whence it was taken on to Leeds by the 
London Midland and Scottish Railway Company. The 
circuitous route followed by the Southern Railway Com- 
pany was so arranged as to avoid passing through more 
tunnels than was necessary. 


YorKSHIRE ViapDucT Reconstruction.—The London 
Midland and Scottish Railway Company announces that 
work has begun on the reconstruction of Snaygill Viaduct, 
situated between Cononley and Skipton, on the Leeds to 
Skipton line, where the railway passes over the River 
Aire. The new structure will consist of two spans, one 
being 70ft. over the river and one 50ft. to the south of 
the river. It is proposed to fill in the existing northern 
span, outlet for flood water being provided by a culvert 
through the new embankment. Steel main girders and 
cross girders and concrete decking will form the super- 
structure, while the existing south abutment is to be 
extended to accommodate the extra width of the new 
bridge. With the same object in view, additional concrete 
piers and sill girders (spanning between the new piers and 
the old piers) are to be constructed at each side of the 
river. ~ 


HIGH-sPEED BELGIAN TratIn.—On May 15th a new 
express service is to be introduced between Brussels Midi 
and Ostend Quay by the Belgian National Railways. 
Two services will be run in each direction daily, and the 
70-8 miles will be covered in one hour, inclusive of a stop 
at Bruges. For the new service new “ Atlantic” 4—4-2 
type locomotives are being built at the John Cockerill 
works. As described in the Railway Gazette, these engines 
will have two inside, single-expansion cylinders driving 
the crank axle of the leading coupled wheels. In working 
order the engines weigh 86-5 tons and develop a tractive 
effort of 23,502 1b. Two are to have Caprotti and two 
Dabez poppet valve mechanism. Other principal dimen- 
sions are as follows :—Cylinders, 18jin. diameter by 
28fin. stroke; coupled wheels, 6ft. 10%in. diameter ; 
boiler pressure, 2561b. per square inch; wheel base, 
32ft. Shin. 

Ratts.—In the course of a recent lecture before the 
Permanent Way Institution, Mr. T. H. Turner, the chief 
chemist and metallurgist of the London and North- 
Eastern’ Railway Company, dealt at some length with 
steel rails. He considered that the ideal rail is one of 
medium carbon medium ese composition, which 
has been subjected to heat treatment, suitable heat 
treatment making unnecessary the use of alloying elements. 
In advocating the welding of rails into the longest prac- 
ticable lengths, Mr. Turner gave preference to the flash 
butt method, which, he stated, gave a structure through- 
out the zone of the weld more uniform than that given by 
other processes. When discussing the building up of 
worn noses and wing rails, he said he preferred the addi- 
tion of alloy steel by oxy-acetylene heating and hammer- 
ing to electric welding, as the extra heat and lower tem- 
perature of the former process helped to eliminate internal 
stress resulting from rapid cooling, and hammering tended 
to solidify the deposit. 





Miscellanea 





New Russian Or Freip.—Thirty-six million roubles 
are being invested this year on capital construction in 
the new oil-bearing region between the Volga and the 
Urals. The building programme includes a pipe line in 
the Syzran field, a large cracking plant near Syzran, and 
electric power stations in other fields. Two technical 
schools for the oil industry are being established in the 
Kuibyshev and Sterlitamak districts. The ion is 
to be greatly developed during the Third Five-year Plan, 
and next year’s capital investments are expected to be 
four or five times as large as those of the present year. 


ARMS FOR THE INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS IN ScoTLanD.—A warrant has been obtained 
from the Right Hon. Lord Lyon King of Arms granting 
arms to the Institution of Engineers and Shipbuilders in 
Scotland. The ensigns armoral designed for the Institu- 
tion are thus described in the warrant :—Azure, a satire 
argent between the representation of a Watts governor 
in chief, a galley with sail furled in base and a spur wheel 
in each flank Or. Above the shield is placed a helmet of 
suitable degree with a Mantling Azure doubled Argent, 
and on a wreath of Liveries is set for a Crest a globe proper 
encircled by a chain in orle Or and in an Escrole over the 
same this motto: Per Mare Per Terras. 


Tue Evectrric STRENGTH oF Arr AT High PRessuRES.— 
The results of a series of experiments on the strength of 
compressed air as an insulator were given in a paper by 
Mr. H. H. Skilling before the American Institute of 
Electrical Engineers. Sparking voltage in air rises as 
air pressure is increased above atmospheric, but a 
maximum value is reached. The experiments showed 
that as pressure was further increased the sparking 
voltage remained constant or became less. Maximum 
sparking voltage was found to be greater than sparking 
voltage at atmospheric pressure by a factor of five to 
ten, depending upon the electrode configuration. No 
difference was observed with electrodes of iron, copper 
or zine, but the form of the electrode was found to be of 
importance. -When no corona preceded sparking the 
maximum voltage was reached at 18 to 20 atmospheres 

ressure. When a corona preceded sparking the maximum 
in the sparking voltage was at 7 to 10 atmospheres, 
and another maximum appeared at 20 atmospheres or 
higher. 

Summer ScHoozk on MANAGEMENT EpvucatTion.— 
The second London County Council summer school on 
management education will be held this year from July 
10th to 14th inclusive at the South-East London Tech- 
nical Institute, Lewisham High Road, S.E.4. The aim 
of the school is to provide teachers and industrialists 
concerned with management courses and management an 
opportunity of discussing modern problems on the tech- 
nical and commercial sides, and of exploring the 
possibilities of co-operation between education, industry, 
and commerce. The school, which is receiving the full 
support and co-operation of the British Management 
Council, will be opened by Dr. A. P. M. Fleming, director 
of education and research, Metropolitan-Vickers Electrical 
Company, Ltd. Lectures will be given by prominent 
consultants and industrialists, and a series of co-related 
visits, &c., has been arranged. Programmes and forms 
of application for admission to the full course may be 
obtained from the Education Officer (H.4), The County 
Hall, Westminster Bridge, S.E.1. 


Corrosion TESTS ON PROTECTED STEEL.—A recent 
issue of the Journal of the Society of Chemical Industry 
gives particulars of a paper by Messrs. 8. C. Britton and 
U. R. Evans on seven-year exposure tests on metallised 
and painted steel structures. For these tests specimens 
of steel sprayed with aluminium and exposed for seven 
years in three different areas and for four years at Selsey 
Bill showed no rusting, but some ehange had taken’ place 
in the aluminium layer. This change, which was less 
marked with relatively pure aluminium, was absent on 
specimens where a single coat of paint had been applied 
outside the aluminium. Specimens not sprayed with 
aluminium, but carrying three coats of paint, remained 
free from visible rust after seven years’ exposure in London 
and Cambridge. It was found that red lead covered with 
micaevous iron ore paint was a good combination. The 
introduction of litharge improved red lead as a priming 
coat below iron oxide, whilst the admixture of tung oil 
with linseed in both coats was beneficial. A mixture of 
zine chromate and iron oxide formed a good priming 
coat. 

Tue Episwan Lamp Musrum.—A new section, con- 
taining specimens of many of the interesting inventions 
of early lamp makers, has been added to the Ediswan 
Collection of Historic Lamps at the Company’s premises, 
155, Charing Cross Road, London, W.C. When this 
collection was inaugurated in November last year, it 
comprised Edison and Swan lamps dating from 1878 
to 1938. The new section introduces several names, 
long since forgotten by even the oldest members of the 
industry, which were once prominent in electrical science. 
Although every effort is still being made to acquire lamps 
by other manufacturers and inventors of many early 
lamps, no traces remain since no more than one or two 
specimens were made and no commercial venture ensued. 
These have, no doubt, long since been broken up, but 
records of them still exist and from such records Ediswan 
intend to compile a “ Roll of Honour,”’ giving the names 
of the inventors, a brief specification, and, where possible, 
a sketch of the lamp as it would have appeared. In this 
way every lamp ever patented in Great Britain will be 
represented in the Museum, if not by an actual specimen 
of the lamp, at least by description. Among the lamps 


included in the exhibition are specimens of the Metro- | pared 


politan Brush Company, Woodhouse and Rawson, 
‘* Sunbeam,”’ Weston, Maxim, Crookes, Lane Fox, 
Cruto, and ‘“ Tantalum.” Of these the Cruto lamps and 
the Crookes lamp are of outstanding interest. The Cruto 
lamps are three of the five believed to be the only examples 
of this inventor’s work now in existence; they are the 
hollow filament type of 1882-4. The Crookes lamp is a 
splendid example of the tubular globe employed by Sir 
William Crookes. 





Air and Water 





TurKisH SurpyarD ConTract.—It is reported that two 
German firms have secured a contract for a naval port 
and shipyard for Turkey at Gueljue, on the Sea of 
Marmora. The contract is said to be worth nearly 24 
million pounds. 

THe Wor.p’s Larp-urp TonnaGce.—A circular issued 
by the Baltic and International Maritime Conference 
estimates that the idle steamships and motorships, of over 
100 tons gross, te 4,102,752 gross tons, or 6 per 
cent. of the total world tonnage. 


New Emprme Fuiyrse Boars.—The flying boats 
“ Australia’ and ‘‘ Actearoa”’ have been delivered by 
Short Brothers, Ltd., to Imperial Airways. They are the 
first of the three boats built for service on the Australia 
and New Zealand section of the England and New Zealand 
air route. The third machine is to be delivered in a few 
days. 

Cross-CHANNEL Fiicut By a GiipER.—On Saturday, 
April 22nd, Mr. G. H. Stevenson crossed the English 
Channel on a soaring flight. This is the first time such a 
flight has been made by an unassisted glider. A similar 
flight was made some years ago by a glider which was 
taken up to a sufficient altitude by an aeroplane before 
being released. 

New Fre-ricutise Boat ror Lonpon.—A new fire 
boat for the London Fire Brigade is to be built by J. 
Samuel White and Co., Ltd. It will be 45ft. long and have 
a speed of 20 knots, It will be propelled by three Meadows 
engines which will also drive the fire pumps. The two 
wing engines will each drive a turbine pump and the centre 
engine a foam pump. 

A Liresoat Disaster.—During a practice trip on 
Saturday, April 22nd, the Cullercoats lifeboat “‘ Richard 
Silver Oliver” overturned in a gale off Long Sands, 
Tynemouth, and six of its ten occupants were drowned. 
The boat was of the “ Liverpool ” type, 35ft. 6in. long by 
10ft. 3in. beam, and had been at this station for less than 
a year. An inquiry into the disaster is to be held by the 
Royal National Lifeboat Institution. 


ImportepD Enerves ror Moror Suxrips.—Replying to 
a question in the House of Commons as to whether it 
was his intention to reconsider the free importation of 
subsidised goods into registered shipyards, the President 
of the Board of Trade said he did not think it would be 
desirable to limit the importation of such goods. He 
took this view as a result of the international situation, 
which made it necessary to get as many ships built as 
quickly as possible. 

Betrast Arm Port.—Reports state that the Air 
Ministry proposes to establish a high-frequency beacon 
at Belfast airport to guide incoming aircraft to the landing 
ground during periods of bad visibility. A grant is also 
to be given towards the capital costs of the airport and 
a traffic control and radio service is to be installed by 
June next. The aerodrome is to be extended by the 
Belfast Harbour Commissioners as part of the work 
in connection with the deepening of the Victoria Channel. 
The dredged material will be used on the aerodrome 
extensions. 


Dry Docks 1x Souta Watss.—lIt is understood that 
@ memorandum is shortly to be issued by a committee 
set up at the beginning of this year to prepare a survey 
of the dry-dock facilities at South Wales ports. Reports 
state that the memorandum includes suggestions for 
new large dry docks at Cardiff, Newport, Barry, and Port 
Talbot. Extensions and’ an improved entrance to the 
existing dry dock at Swansea are also suggested. In 
order to make the existing dry docks throughout South 
Wales capable of accommodating the broader beam ships 
now in service, it is proposed that they should all be 
widened. 


Cost or NEWFOUNDLAND Arr Base.—In the Air Services 
Appropriation Account, just issued, grave concern is 
expressed at the magnitude of the excess over the esti- 
mated cost of the scheme to provide a base in Newfound- 
land for the Transatlantic Air Service. Early in 1937 
an Air Ministry works officer visited Newfoundland and 

rted that the cost of construction would be £368,210 
and £66,500 for the provision of radio facilities. Authority 
was given to proceed with the work, but in 1938 a local 
investigation was made and the total] cost of constructing 
the base is now estimated at £818,517. It is thought that 
the difference is accounted for by constructional difficulties 
at the site and underestimation in the original report. 


Tue Toomas Gray Memoriat Trust.—The Council 
of the Royal Society of Arts has announced the prizes 
to be offered this year under the Thomas Gray Memorial 
Trust. This Trust has for its object the advancement of 
the science of navigation and the scientific and educational 
interests of the British mercantile marine. It was estab- 
lished under the will of the late T. L. Gray for the purpose 
of founding a memorial to his father. This year a prize 
of £25 is offered to any person who may bring to the 
notice of the judges an invention, publication, diagram, 
&c., of his own, which in their opinion is considered to 
be an advancement in the science or practice of navigation. 
A prize of £25 is also offered for an essay on “ The Carriage 
of Dangerous Goods at Sea.” 


Iptz TonnacE at British Ports.—The quarterly 
return of the Chamber of Shipping shows that compared 
with the total at the beginning of the year, idle tonnage 
at ports of Great Britain on April Ist last showed a 
decrease of 34,636 tons net register, or 7-7 per cent., but 
an increase of 78,405 tons, or 23-1 per cent., when com- 
with the figures for April Ist, 1938. The foreign 
tonnage includes twenty-four Spanish ships of 47,717 
tons. Idle tonnage in ports of Great Britain and Ireland 
amounted to 217 ships of 417,730 net tons. The figures 
included 32 foreign ships of 76,445 net tons, so that the 
British tonnage laid up consisted of 185 vessels of 341,285 
net tons. The decrease in the British tonnage laid up, as 
compared with three months ago, was 1138 net tens. 
The figures do not include British shipping laid up in 
foreign ports. 
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THE MARRISON CASE 


IN a leading article last week we dealt with the 
Marrison case from the iegal aspect. The inter- 
pretation which three Judges of Appeal have 
put upon the law leaves no doubt that every 
employer is liable for the wages of his workpeople 
when they fall sick, and that, at the same time, 
they may draw the allowance which falls to 
them under the National Health Insurance Act. 
Thus, the sick workman may receive more during his 
absence from work than when he is engaged upon 
it. That is the law beyond doubt, incredible as 
it must sound to all who have grown up with the 
traditional conditions of employment. We need 
not repeat that this decision is giving anxiety to 
employers. But it is not only they who 
are disturbed by the intrusion of law into 
what has hitherto been an accepted, if unfor- 





mulated practice; trades unions are equally 
upset by a judgment which, if it is allowed 
to stand, will oblige employers to depart 
from friendly methods in their treatment of 
sick workpeople and to adopt instead a rigid 
standardised system. We are not surprised to 
hear that there is some talk of a test case being 
carried through to the House of Lords. 

As we have said, the Law itself is not in doubt. 
It is its business to interpret the words of Acts, 
and it does not concern itself with the practical 
issues which may spring from its decisions. The 
logical deduction from the verdict of the Court 
of Appeal in the Marrison case is that if a workman 
should be absent from work, even for one day 
or one “ quarter” of a day, owing to sickness 
brought about by his own indiscretion, the 
employer would still be liable for his wages. 
Indeed, a workman might absent himself on the 
plea of sickness just when he pleased with the 
comfortable assurance that his wages would 
accumulate during his absence. It may, we think, 
be said quite definitely that workpeople have 
never seen any hardship or unfairness in the 
long-established practice that they are paid only 
for the hours during which they are at work, and 
that their wages cease automatically and syn- 
chronously with their absence, from whatever 
cause. That is the traditional plan, but it is 
almost invariably modified by the voluntary 
action of employers. In the cases of genuine 
illness of more than a day or two’s duration, 
payment of full wages is often given for a week 
or two, and if the illness is prolonged a reduced 
scale is arranged. In some instances, the employers 
7| allow the workman a sum weekly that, combined 
with the National Health Insurance, puts him 
in receipt of a weekly sum equal to his normal 
takings. All this has hitherto been based on what 
was no more than a friendly understanding. Now, 
it would seem that that implicit agreement must 
be reduced to specific terms. It is contended 
in some quarters that engineering employers are 
not affected since workmen are paid only in 
respect of hours worked. It would be interesting 
to know the legal reaction to that argument. Is 
it not conceivable that the law would hold that 
the principle is not affected by the length of time 
involved—that the employer is liable whether 
the workman is employed by the hour or by the 
week ? Not infrequently workpeople are engaged 
by the week, but hitherto it has been the practice 
to stop their wages for any part of the week during 
which they are absent from any cause. It might 
be argued, therefore, that the week is, in fact, 
the accepted period of engagement, not only 
the hour. Support is given to that view by the 
fact that the standard hours of work are settled 
by the “‘ week.” In these circumstances, it seems 
to us not improbable that the Law might take the 
view that payment by the hour does not absolve 
the employer from responsibility as defined in 
the Marrison case. But assuming, for the moment, 
that engineering employers could successfully 
use this argument in connection with the majority 
of their employees, there would still remain cases 
in engineering works where employment was 
certainly by the week, and in many other industries 
the bulk of the people are so engaged. 

We do not think the matter can be safely left 
in a condition of uncertainty. Employers may 
contend that a complete understanding exists 
between them and their employees ; that the 
trades unions recognise and approve a practice 
which has become traditional ; that no workman 
is likely to make such a claim as that made by 
Marrison. But one cannot be quite sure. As 
long as there was no legal decision all was plain 
sailing. But the Court of Appeal, by reversing 
the opinion of a County Court Judge that an 
employee who is absent through illness is not 
entitled to wages in the absence of any express 
contract, has put an end to a practice that has 
prevailed for ages. We do not hesitate to say 
that before the appeal was heard no employer 
would have doubted for a moment that the 
judgment of the County Court Judge was correct. 
Now that it has been overthrown doubt about 
all cognate cases must exist. There are only two 
courses open to the employer ; either to have the 
law made perfectly definite once and for all, or 





to take such steps as may be necessary with his 
workpeople to protect himself against all possibility 
that he may be sued for wages by an employee 
absent through illness. 


“ Human Engineering ” 


WE are not the inventors of the title adopted for 
this article. It is taken from a paper written for 
the Dalhousie Review by Mr. Robert F. Legget and 
reprinted on another page. Candidly, we do not 
think it quite represents what the author has in 
mind, but it has the merit of conciseness and, as in 
other cases too numerous to mention, that may be 
allowed to override its incompleteness until some 
better term can be found. Since Mr. Legget’s 
subject is the impact of engineering upon society, 
“sociological engineering” would be nearer the 
mark. The point of interest is that engineers are 
at length, and none too soon, reaching that con- 
dition of thought upon the inter-relationship of 
their work and the everyday life of human com- 
munities at which a descriptive title is becoming 
desirable. That in itself is noteworthy. Only 
when we begin to recognise that something has a 
real existence do we bother about finding it a name. 
So long as it is no more than a vague emotion, or 
the shade of the beginning of a new line of thought, 
we are content to invent, as the occasion requires, 
titles which are obvious makeshifts. But as soon 
as thought upon a given subject begins to crystal- 
lise and become general then a specific name has 
to be found. Hence the search for such names, 
even if they are no better than such convenient 
abominations as “ technocracy,” is a very definite 
indication that something is taking on a real form 
and substance. 

The great value of Mr. Legget’s article is that it 
lays before the reader an excellent outline of the 
progress towards ‘“‘ human engineering ” that has 
been made in North America and Great Britain. 
He refers repeatedly to President Roosevelt’s 
letter on engineering education, in one place 
quoting with effect the following sentences: “ the 
design and construction of specific civil engineering 
works or of instruments for production represent 
only one part of the responsibility of engineering. 
It must also consider social processes and 
problems, and modes of more perfect adjustment 
to environment, and must co-operate in designing 
accommodating mechanisms to absorb the shocks 
of the impact of science.” Then Mr. Legget deals 
at some length with the American Engineering 
Council. That is a powerful, rich, and rather 
remarkable body, which in the past, at any rate, 
covered technical research, probably some political 
wire-pulling, and a study of sociological conditions 
as affected by technology. Speaking of the con- 
dition in this country, Mr. Legget points out with 
perfect truth that we have so far no body which 
can speak for engineers and the engineering pro- 
fession as a whole. His article was written several 
months ago, at a time before the Engineers’ Guild 
had taken real form or he would no doubt have 
referred to it and perhaps seen in it, as we do, 
reason for hoping that in the course of a few years 
it may develop into an organisation which will 
replace the wellnigh useless Engineering Joint 
Council. He pays also a good deal of attention to 
the Engineers’ Study Group on Economics. We 
shall not be far wrong if we say that 80 per cent. of 
the engineers of the country know nothing about 
the work of that energetic body, not even its name. 
In general it hides its light under a bushel and only 
now and then at long intervals lets the world see 
what it is up to. The Group holds very liberal 
views and not infrequently spends its time on the 
consideration of lucubrations which are not the 
least likely to receive public endorsement. It is 
well to have some place where all sorts of social and 
economical matters may be discussed freely. But 
either in consequence of its organisation or its 
openness of mind, the Engineers’ Study Group on 
Economics has, we fear, less influence than Mr. 
Legget’s description of its activities might lead the 
reader to believe. 

It is unnecessary to say that Mr. Legget makes 
it clear by his comments that he himself is on the 
side of those who are convinced that engineers 
must play a greater part than they have hitherto 
done in the sociological welfare of humanity. He 
excuses his fellow-professionals on the ground that 
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“ By his training, an engineer is led to view all 
problems with an air of scientific detachment, 
making his obstrvations as objectively as possible, 
his instruments being his constant servants and 
main delight. When he finds that emotion, senti- 
ment, and prejudice inevitably complicate social 
and political problems, he is likely to shrug his 
shoulders and decide that such affairs can be no 
concern of his.” Agreed; but is it not possible 
that some, at any rate, if not all, the problems 
associated with the impact of technology upon 
society might be solved with objective detach- 
ment ? Consider, for instance, the most obvious 
of them all, that the invention of machines has 
produced unemployment. That is still the firm 
belief of millions of people. In many the objection 
has no more substance than an “‘ emotion, senti- 
ment, or prejudice,” but even they would have to 
give way before such convincing arguments 





of the material benefits conferred by inventions 
which engineers could lay before them. Again, 
engineers and scientists are frequently accused 
of being the originators of the horrors of warfare. 
Once more “ emotion, sentiment, and prejudice ” 
might be overcome if, on the one hand, engineers 
would show the world by incontrovertible facts 
that war on purely economic grounds is as detest- 
able to them as to other people. “‘ Interest never 
lies.” On the other hand, they might show that 
even in the long years of tranquility in this country 
the arts of peace owed a great deal to the tech- 
nology of war materials. In such matters as these 
engineering makes direct contact with society. 
In them, as in others, the facts, were they con- 
clusively brought out by engineers themselves, 
would silence those who are prone to look only at 
the surface of things and to allow prejudice to 
usurp the place of reason. 








Letters to 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 





“ NORTH AMERICAN AND ENGLISH 
LOCOMOTIVE EXPERIENCES ” 


Sir,—I have just finished reading Mr. Livesay’s 
interesting article (No. V of the above series) dealing 
with a footplate run from Euston to Glasgow with 
the “‘ Royal Scot,” in the April 7th issue of your 
valued journal. Whilst I have no desire to appear 
either pedantic or captious in criticising this impartial 
survey by an obviously experienced overseas observer 
of British locomotive work, there are certain refer- 
ences in the article which clearly call for correction. 

To deal first with matters of undisputed fact, 
Mr. Livesay rather disarms detailed criticism by 
saying, ‘‘ I am not as a rule at all interested in times 
and speeds worked out with meticulous care ...”, 
and “in all these figures I am disregarding fractions, 
as whole numbers are quite close enough to reality 
to bring out my points.” To some of us who have 
been privileged during recent years to be associated 
as recorders or otherwise with the accomplishment 
of exceptional feats of British locomotive performance 
these statements are a little surprising. To quote 
only one example. Mr. Livesay takes the length of 
the Tebay to Shap Summit ascent as 5 miles, whereas 
the actual distance is 5-5 miles. Here therefore the 
despised fraction amounts to a difference of 11 per 
cent., which seems a fairly important one in its relation 
to a gradient of such severity. 

However, Mr. Livesay is quite entitled to determine 
his own standards if he wishes. The least that he 
should then do is to adhere to them. For instance, 
the initial gradient from Euston does not extend for 
32 miles from Euston to Tring as he states, but for 
31 miles—the end of the bank being exactly at the 
3lst mile post. Again (page 429), Preston is not 
207 miles from Euston, as stated, but 209 miles. A 
little higher in the same column Mr. Livesay says that 
he passed Stafford, 134 miles, in 133 min., and Crewe, 
158 miles, in 152 min. There is an obvious error here, 
for Stafford to Crewe in 19 min. (24-5 miles) is plainly 
out of the question in ordinary service, and his 
Stafford time should clearly be 123 min., thus giving 
29 min. for the 36} miles from Nuneaton, which is 
a reasonable figure. (The schedule in force when Mr. 
Livesay presumably made his trip was 93 min. from 
Euston to Nuneaton, 126 min. to Stafford, and 
151 min. to Crewe.) 

One other point of fact. Mr. Livesay says (col. 3 
of page 429) that there are nine sets of water troughs 
between London and Glasgow. This should be 
eleven. There are actually nine between Euston 
and Carlisle, and two others (Floriston and Straw- 
frank) on the former Caledonian line. 

Now to matters of opinion. Mr. Livesay opines 
that the gradients between London and Carlisle are 
“‘ decidedly easier’ than on the L.N.E. East Coast 
route (page 428), and repeats this same statement in 
respect of the through London to Glasgow run, as 
compared with the King’s Cross to Edinburgh run 
on the following page. Mr. Livesay is an impartial 


observer, and entitled to his opinion, but I doubt 
if there is a single experienced observer of locomotive 
performance in this country who will be found to 
agree with him. The East Coast route has nothing 
to compare with the two ascents, in each case virtually 
from sea-level at Carnforth and Floriston respectively 





to over 900ft. above sea-level at Shap Fell and over 
1000ft. above sea-level at Beattock Summit, which 
are found on the L.M.S. route. The only “ bank ” 
on the East Coast route which can faintly challenge 
comparison with the two just mentioned is Cockburns- 
path on the old North British Railway, whose 4} miles 
rising at 1 in 96 southbound can scarcely be said to 
approach in difficulty the 5-5 miles of the Tebay and 
Shap bank (including a little over 4 miles rising at 
1 in 75), or the 10 miles from Beattock Station to 
Summit, ranging mostly between | in 69 and 1 in 88. 
Even a brief comparison of the gradient profiles of 
the two routes will, I think, show Mr. Livesay’s 
sweeping statements to be ill-founded. 

There is only one other point on which I crave the 
editorial indulgence in joining issue with Mr. Livesay, 
and that is in his assertion that at no point on the 
journey between Euston and Glasgow did the train 
attain a maximum speed of 70 m.p.h. From a not 
inconsiderable experience of this route during the 
past seven years, both on the footplate and as a 
passenger, I venture to say flatly that the achieve- 
ment of such performance without a higher maximum 
would be wellnigh impossible, bearing in mind the 
numerous speed restrictions and the severe gradients 
north of Carnforth. The schedule itself demands 
an average speed of more than 73 m.p.h. over the 
28} miles between Tring and Roade, and we have 
Mr. Livesay’s evidence that he was “ always on 
time or a few seconds ahead.” (Incidentally, your 
contributor contradicts himself by publishing times 
which show an average of over 77 m.p.h. from 
Stafford to Crewe, although admittedly the Stafford 
time quoted is an evident error.) 

As a matter of interest, I have turned up a run 
which I had last year on the same train, with the same 
type of engine, and practically an identical tonnage 
when with a clear road and exact adherence to 
schedule we did some magnificent uphill running, 
and yet there were demanded maximum speeds of 
the order of 79 m.p.h. near Cheddington, 78 m.p.h. 
before slacking through Wolverton, 774 m.p.h. near 
Nuneaton, and again near Tamworth, and 76 m.p.h. 
before shutting off for Crewe. These figures con- 
clusively prove, I think, that Mr. Livesay’s estimate 
of maximum speeds is very much on the conservative 
side. Whilst the “‘ whole numbers” and “ rough 
figures ”’ which he finds “‘ close enough to reality ”’ to 
satisfy himself may be adequate from his own point 
of view, I venture to submit that they show some of 
his other figures to be wrong, and give a misleading 
impression of certain aspects of locomotive per- 
formance. 

D. 8. Barrie. 

London, N.20, April 19th. 

[In saying “‘ I am not as a rule at all interested in 
times and speeds worked out with meticulous care,” 
and so on, I had no wish to disarm criticism, but to 
make my attitude quite clear. The same thing applies 
to distances. Too much attention can easily be given 
to all these details, which take up valuable space 
and are quite unnecessary for the purpose of these 
articles. 

I admit that from Tebay to Shap Summit is 5-5, 
not 5 miles; the 11 per cent. extra distance is of no 
importance whatever so far as the “ Royal Scot ” 
story is concerned, and I would ask the reader to look 





up the paragraph in which the figures occur, and judge 
for himself. I was not timing that stretch, as he will 
see. 

Tring Station is the nearest one to the top of the 
Tring Bank, and is very near the 32nd mile-post— 
hence my ‘‘ 32 miles to Tring.” Again, the remark 
had no reference to times ; 20, 31, or 32 miles, what 
does it matter ? Preston is 209 miles from London, 
not 207—granted. Possibly a printer’s error or I 
may myself have misread a 7 for a 9 (my writing is 
none too good, as the Editor will agree !). 207 or 
209, is it of much importance ? Only if you are 
tangled up with a stop watch. Stafford in 123 min., 
not 133—I willingly accept Mr. Barrie’s correction. 

Eleven water troughs, not nine. A palpable hit ! 
I overlooked the last two. But has it any important 
bearing on how the “ Royal Scot ” got from London 
to Glasgow ? That is what I was trying to put before 
the reader. 

The whole of Mr. Barrie’s complaint as to my views 
on the respective severity of the East and West 
Coast routes to Scotland falls to the ground, because 
he omits the vital qualifying phrase, “except for 
these two steep climbs,” Shap and Beattock. “A 
brief comparison of the gradient profiles of the two 
routes’ (D. S. B.), in my opinion, confirms my 
““ sweeping statements ”’ up to the hilt. The gradient 
profiles show that, going North, there are not gradients 
worth consideration clean from the top of the Camden 
Bank to the foot of Shap, or at least a British Colum- 
bian, such as myself, would fail to notice any. 
‘* Except for these two steep climbs ”—I repeat this 
phrase—I cannot get excited over anything from 
Camden to Glasgow, and ‘“‘ Duchess of Devonshire,” 
with her 440-ton load, showed no excitement either. 
Why should she? The East Coast route is very 
different. If the reader is sufficiently interested, let 
him look at a profile. But to get a reliable opinion, 
I to-day asked one of the chief L.M.S.R. running 
department officials at Glasgow which route he 
thought the harder—leaving out Shap and Beattock 
as I did—and he at once said, ‘“‘ The East Coast.”’ 
I do not intend to labour the point. My statement 
stands. 

I did not say ‘‘ Duchess of Devonshire ”’ failed to 
attain 70 m.p.h. I said “‘ At no point did we exceed 
70 m.p.h.”’—a very different thing. I took my notes 
from the speedometer, as I said, which instrument 
may or may not have been accurate. I have been 
repeatedly warned against placing too much reliance 
on speedometers, but I much prefer depending on 
them to wasting my time on a stop watch—they are 
near enough probably. I noticed nothing over 
70 m.p.h. on the dial; hence my statement. 

I repeat, I am not in the least interested in meticu- 
lous timing or measuring. I am keenly interested 
in locomotive construction and operation, and have 
tried to put before the reader a picture of a very fine 
engine playing with a light, fairly fast train over an 
easy route, “‘except for Shap and Beattock’”’ !- 
Epwarp H. Livesay.] 


FUEL FOR ROAD VEHICLES 


Sir,—The leading article “‘ Fuel for Road Vehicles ”’ 
in the issue of December 23rd, 1938, appears at 
an opportune time, particularly the reference to 
the steam-propelled road vehicle. 

It is remarkable that in coal-producing countries 
like Great Britain and Australia, which are almost 
wholly dependent on foreign and distant lands 
for their supplies of liquid fuel, the development of 
the coke-fired, steam-propelled road vehicle has 
not received more practical encouragement. The 
efforts of the late Mr. Thomas Clarkson in this 
direction some twenty years ago should not be 
forgotten. 

Although the thermal efficiency of the steam 
engine is low, especially when a vacuum is not 
available, as on a steam road vehicle, in coke-produc- 
ing countries its fuel costs are undoubtedly lower 
than those of an internal combustion engine run on 
imported liquid fuel. 

Coke is not a difficult fuel to burn on a road 
vehicle, provided that the combustion equipment 
has been properly designed. The greatest difficulty 
is securing supplies of suitable coke. One can buy 
liquid fuel to a specification, but when buying coke 
one often has to take what is offered, irrespective of its 
quality. The large gas companies complain about the 
difficulty of selling coke ; but up to the present they 
have not made any determined effort to help the 
development of the coke-burning steam road vehicle. 
A ‘common sight in this country is a lorry owned by 
a gas company laden with coke and propelled by 
imported petrol. 

In regard to weight, a steam road vehicle in any 
size above 4 tons can be built relatively little heavier 
than an internal combustion vehicle. 
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To compete successfully with an internal com- 
bustion vehicle, except for short distances, the 
steam vehicle must be condensing. The real difficulties 
the designer of a steam vehicle will encounter are 
the elimination of oil from the condensate and the 
prevention of priming in the boiler. To burn coke 
for long periods without clearing the fire it is absolutely 
necessary that the fire-box be entirely water jacketed. 
Although suitable for coke burning the ordinary 
cylindrical internal fire-box boiler cannot be used 
for high pressures on account of the limitations of 
weight and size, and the liability of the fire-box 
to failure. The successful steam-vehicle boiler of 
the future will be of the water-tube type with tubular 
furnace walls, an economiser, and a correctly pro- 
portioned superheater fitted with an automatic 
thermally controlled desuperheater. The draught 
control and the boiler water-level regulator should 
be entirely automatic. The fuel feed should be 
semi-automatic. It would be a decided advantage 
to have the induced draught fan, the condenser 
fan, the condenser pump, and the feed pumps driven 
by a small auxiliary engine under both manual and 
governor speed control. There are no difficult 
problems to be faced in the design of the actual 
engine. Some will favour the compound engine, 

others the simple engine. The single-crank vee or 

radial engine should not be overlooked, as a double- 
acting, compound engine of either two or three- 
cylinder type will run quite smoothly at 1500 r.p.m. 
The working pressure and the steam temperature 
should not be under 5001b. per square inch and 
725 deg. Fah. respectively. With these conditions 
and using a compound engine an overall thermal 
efficiency of 9 per cent. could be expected. The 
wheels, tyres, brakes, and transmission should be 
equal in quality to the best internal combustion 
vehicle practice. Some will prefer to use a clutch 
and gear-box, but the direct-coupled, reversible. 
multi-cylinder engine has many advantages. 

Great advances have been made during the past 
few years in the science of metallurgy, and if the 
designers of coke-fired, steam-propelled road vehicles 
make use of these advances the maintenance costs 
will be greatly reduced. R. K. OLivEr. 

40, Eastern Avenue, 

Kingsford, 
Sydney, N.S.W., 
March 18th. 


LOCOMOTIVE PERFORMANCE 


Str,—The importance of boiler power was well 
understood by British engineers in the early days of 
railways. The volume on ‘“ Locomotive Engines ” 
in Tredgold on the Steam Engine, 1850 edition, 
page 63, lays down that “the power of the engine 
is determined by the capability of the boiler to 
generate steam,” and a search through early railway 
literature would, I am sure, reveal many similar 
statements. But weight restrictions and a belief 
that a low centre of gravity was essential were a 
restraining influence on the standard gauge, and 
Gooch, on the Great Western alone, was able to use 
boilers which we should to-day consider adequate. 

The credit of reviving interest in the large boiler 
on British railways belongs not to Ivatt, but to 
McIntosh and the Caledonian Company. McIntosh’s 
Dunalastairs were already famous when Ivatt pro- 
duced his first large-boilered engine, and Ivatt 
then became so obsessed with the importance of 
boiler power that he overlooked the fact that to be 
really successful an engine must have enough cylinder 
capacity and adhesion to utilise the steam which the 
boiler is able to supply. 

The Americans, of course, partly owing to climatic 
conditions and heavy gradients, have been far ahead 
of us in this matter. 

At the same time we must remember that certain 
Victorian British engineers, notably 8S. W. Johnson at 
Derby, were able to get very good work out of engines 
which would now be regarded as hopelessly under- 
boilered. W. B. THompson. 

London, 8.W.1, April 22nd. 
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Production and Utilisation of Coke. By F. M. H. 
Taylor, Ph.D. London: Walter King, Ltd., 11, 
Bolt Court, E.C.4. Price 21s. net.—The first part of 
this book deals with the production of coke, and, after 
a short chapter covering its relation to other fuels, 
gives brief particulars of carbonising plant and the 
treatment of coal before carbonisation. In a chapter 
on the physical properties and chemical composition 
of coke, details of its analysis, grading, calorific value, 





&e., followed by descriptions of its behaviour to 
the various reagents. Dealing with the preparation 
of coke for the market, the book does not give lengthy 
descriptions of the machines used, but covers the 
procedure followed in its cooling, conveying, screen- 
ing, grading, cleaning, and storage. After covering 
the theoretical and practical aspects of the combus- 
tion of coke, following chapters describe its use in 
central heating systems, steam-raising plant, grates, 
domestic boilers, gas generators, gas producers, 
ovens, &c. Appendices deal with low-temperature 
coke and the chemical nature of coke. It will be seen 
from the above that the book covers a very wide field, 
and no attempt has been made to deal with the various 
subjects in full detail. AIl who are in any way con- 
nected with the production or utilisation of coke will 
find it a comprehensive and valuable guide on the 
principles and details of design of burning appliances 
and the trends in coke production as affected by 
marketing conditions. 


The Mol Theory Applied to Combustion. By J. U. 
Steiger. Wolverhampton: John Thompson Water 
Tube Boilers, Ltd. Price 21s. net.—In his preface 
the author says that the “mol” theory offers a 
ready means for a comprehensive investigation of 
any boiler plant to combustion engineers. Hitherto, 
he says, the formulation of a correct heat account has 
necessitated the involved calculations needed for the 
accurate determination of air and waste gas quan- 
tities, and the selection of their mean specific heats. 
The various calculations involve a considerable 
amount of work and necessitate a series of conver- 
sions either from weight to volume or vice versd. In 
order to reduce and simplify all calculations, the 
*“mol”’——a unit common to both—has been intro- 
duced to denote both weight and, if a gas, also the 
volume of a substance. By applying it to combus- 
tion, all calculations can be expressed by correct 
formule, which form a convenient basis to determine 
the air and combustion product quantities, and which 
include all fuel constituents, and the combustion air 
moisture which has usually been omitted. The book 
will be found of interest to combustion engineers, 
who, once they have got used to thinking in “ mols ” 
rather than in pounds or cubic feet, will find the 
system fairly easy to apply. 


Electric Lifts. 1939. By R.S. Phillips. London: 
Sir Isaac Pitman and Sons, Ltd. Price 20s.—In view 
of the rapid developments in electric lifts during 
recent years, and the lack of literature on the subject, 
this volume appears to meet a want. The author, 
who is a power engineer in the Post Office engineering 
department, has no doubt acquired considerable 
experience in the erection and maintenance of lifts, 
but the book is not confined to Post Office practice. 
Many lift makers have, it seems, assisted in the pre- 
paration of the volume, which throws much light on 
the design of modern British lifts and their acces- 
sories. Accommodation, types of drive, roping 
systems and ropes, motors, variable voltage equip- 
ment, brakes, gearing, cars, counterweights and 
guides, gates, doors, and locks, safety features, floor 
levelling systems, controllers, and maintenance and 
testing are among the branches of the subject 
discussed. Examples of passenger and goods 
lifts are described and illustrated. The chapter on 
lift motors deals with all the machines available 
and their characteristics. Other sections of the 
volume, which for the most part deal with the more 
mechanical side of the subject, are equally praise- 
worthy, and are also well illustrated. Wiring dia- 
grams of motors, controllers, and landing indicators 
are not unduly complicated, and should present little 
difficulty to the reader. Appendices at the end of the 
volume contain sections of the 1937 Factories Act 
relating to electric lifts, tables relating to wire ropes, 
and notes on the interference of electric lifts with 
wireless reception. 
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Sixty Years Ago 


Prepper’s GHost SURPASSED 


Many years ago a certain Mr. Dircks invented a 
** ghost.” He submitted it to the proprietors of the 
Colosseum and other places of entertainment, but no 
one would have it because it required the construction 
of a special theatre and could be made to appear only 
in daylight. The scheme was then submitted by a 
firm of mathematical instrument makers to Professor 
Pepper and provided the nucleus of the celebrated 
‘** Pepper’s Ghost,” which, exhibited at the Poly- 
technic in Regent Street, London, brought over 
£12,000 into the coffers of that institution. In 1879 
the Polytechnic was partially destroyed by fire, but 
in a very short time it was rehabilitated with a new 
and better ‘“‘ ghost” in possession. This was Mr. 
Walker’s “ ghost,” and in our issue of April 25th, 
1879, we assured those of our readers who were 
familiar with the laws of optics that they would find 
food for thought in the invention and that it was as - 
ingenious as the stereoscope. We refrained from 
disclosing the secret of the invention, but described 
it as it was seen from the auditorium. On the prin- 
cipal stage a small secondary stage lit by concealed 
lamps and reached from the first by half-a-dozen 
steps was set up. On the second stage an armchair 
was placed. The lecturer then read a passage from 
““Macbeth,” and as he read a formless something 
began to be seen in the chair. Soon out of nothing the 
ghost of Banquo appeared. It rose from the chair and 
walked forward and on the lights being turned up it 
was found to be of solid flesh and blood. The figure 
then returned to the chair, reseated itself, and slowly 
dissolved into thin air. Other manifestations were 
given. A basket suspended by a wire from the roof 
of the small stage was filled with about fifty oranges, 
which slowly vanished, to be gradually replaced by 
half-a-dozen pots of marmalade. On a pedestal 
placed on the stage a bust shaped itself by degrees 
out of nothing and was then lifted off its support and 
carried down to the footlights. The latest wonder 
devised by Mr. Walker would, we said, reveal an 
artist sketching from a lay figure. The artist, 
fatigued, would fall asleep. Then the lay figure 
would come to life and take the artist to pieces, 
carrying his head, legs, arms, and body down to the 
footlights. This done, the lay figure would take the 
artist’s parts back again and reassemble them. The 
artist would waken up, believing he had had a fearful 
dream, only to find that the lay figure was once more 
clearly inanimate. It was quite impossible, we said, 
to give any adequate idea of the mental effect pro- 
duced by the illusion. 








MANAGEMENT IN CHEMICAL ENGINEERING WoRKS.— 
The annual dinner of the British Chemical Plant Manu- 
facturers’ Association, which took place at the Trocadero 
Restaurant on Thursday, April 20th, was the largest of 
recent years, about 100 members and guests being present. 
The chair was taken by Mr. J. W. Wright, who, after 
welcoming the guests, called upon Mr. H. Ward to give 
an address on ‘‘ The Training for Management in Chemical 
Engineering Works.” Mr. Ward, the Chairman said, 
was the Secretary of the Management Research Group, and 
as such he was employed by twenty of the largest and best- 
known industrial companies in this country, and spent 
the whole of his time in visiting works and ing 
management matters with directors and executives. 
We may recall that Mr. Ward was, previously to his 
present appointment, the business manager of the National 
Institute of Industrial Psychology, and in 1936 was the 

g secretary of the Sixth International Congress 
for Industrial Management. In his opening remarks, Mr. 
Ward defined management as that quality which kept 
a concern going, made profits, and continued to make 
profits. It was the main duty of a managing director, he 
said, to get every job done with as little effort as possible, 
and to keep everybody happy. In addition, there were 
a number of new techniques which were not yet common 
knowledge. They included, for instance, the handling of 
personnel, time and motion study, job analysis, budgetary 
control, costing and planning, and management itself. 
There was, he said, little to be obtained from text-books, 
and so far as the universities, both here and in America, 
were concerned, they had not solved the problem of train- 
ing the managing director or manager, although in the 
lower grades some good courses had been arranged by the 
technical colleges. In the discussion which followed, 
speakers made the point that managers were born and not 
made by training, and others spoke of the work of the 
management consultant and the services of the specialist. 
In his reply, Mr. Ward expressed the hope that the Asso- 
ciation would seek to answer any queries which might 
arise, and indicate where information could be obtained. 
One of the members of the Management Research Group 
said that he found the exchange of information with regard 
to their undertakings and methods of management and 
production of the greatest possible value. 
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Economic Foundry Production 


THE INSTITUTION OF MECHANICAL ENGINEERS 


At a general meeting of the Institution of Mecha- 
44 nical Engineers in London on Friday, April 21st, 
a paper entitled ‘‘ The Problem of Economic Foundry 
Production ” was presented for discussion. We begin 
a reprint of this paper elsewhere in this issue. Opening 
the proceedings, the President, Mr. E. Bruce Ball, 
said that it was with regret that he had to announce 
that the author of the paper, Monsieur Eugéne 
Ronceray, a member of the Institution, died in 
December last. The author’s son, Monsieur R. 
Ronceray, had kindly consented to present it in his 
place. 
Discussion 

Mr. F. J. Cook, M.I. Mech. E., said he was sur- 
prised to read the statement that “ it is now customary 
to place the moulding machines inside and the mould 
assembly and auxiliary services outside the loop of 
the mould conveyor,” because so far as this country 
was concerned that was not generally true. With 
such an arrangement it would be necessary to carry 
the moulds across the conveyor and outside it to do 
the coring up and assembling, which, in his view, was 
not advantageous. The Ronceray siphon brick, 
illustrated in Fig. 3, was brought out by the author 
many years ago. It was tried in this country and fell 
out of favour, but with mechanisation it was now 
coming into its own again. Dealing with casting 
arrangements for steel foundries, the statement was 
made that “‘to the best of the author’s knowledge, 
no steel foundry with conveyors exists.” What the 
author probably meant was that there was no steel 
foundry with a continuously operated conveyor, 
because such a conveyor required a continuous supply 
of metal, which was not easy to obtain in a steel 
foundry. 

Under the heading of “‘ Sand Preparation,” refer- 
ence was made to the use of facing sand. Facing 
sand was applied in some cases where an extra- 
ordinarily good finish was required, but where facing 
sand was used there was a lack of output, and system 
sands could be produced which would generally 
supply all the needs of the average foundry. In 
America a mixture was generally used made up of 
silica, green sand, and an artificial binder. In the 
section of the paper dealing with sand handling, two 
methods for the bulk handling of sand were discussed, 
the endless belt, and the “flight” or push-plate 
conveyor. Concerning the push-plate conveyor, the 
author said that “they are more expensive, noisier, 
more easily worn out, and more fragile than the belt.” 
He did not agree. Generally speaking, it was to be 
expected that the push-plate conveyor would be the 
more costly, but the difference was not so great as 
one might be led to believe. With regard to wear 
and tear, it was generally said that the push-plate 
conveyor required a great deal of upkeep, but over 
a good many years that had not been his own experi- 
ence, and with ordinary, natural bonded sand the 
wear on the push-plates was almost negligible. He 
knew of plants which had been running for many 
years without any plates being replaced, which were 
still in good condition. 

He had been glad to hear the reader of the paper 
say that the reciprocating conveyor was almost 
obsolete. It was not really a satisfactory device, 
where the same work could be done with an ordinary 
straight belt. Dealing with sand elevators, he agreed 
that where an inclined belt could be used it was an 
advantage, but it was not possible to pass sand up an 
incline on a belt at an angle of more than 20 deg., 
and it took up a good deal of room. However, 
where it could be done it was a good way of doing 
the work. 

The author, like himself, agreed with the rotary 
table feed, but the main storage hoppers shown in the 
illustrations were, as far as British sands were con- 
cerned, a very bad shape. The designer of mecha- 
nised plant was almost invariably handicapped by 
being asked to design plant to put into buildings 
which were never designed for mechanisation, and of 
insufficient height to allow apparatus of good design 
to be installed. With French sands the clay was in 
the colloidal form, and they probably did not have 
the difficulties experienced in this country. 

The author stated that except in special cases the 
installation of a disintegrator was unnecessary. He 
would not himself go so far as that; he considered 
that the installation of a disintegrator, so that the 
sand should be supplied to the machine in a fluffy 
condition, was very much to be desired. He agreed 
with the author’s conclusion that it was possible to 
apply mechanisation to quite modest establishments. 
It had been suggested that without a very large output 
of articles of the same kind it was not possible to 
apply mechanisation, but that had over and over 
again been shown to be a fallacy. 

Mr. V. C. Faulkner remarked that when translating 
the paper he drew the author’s attention to the fact 
that it was quite possible to mechanise steel foundries, 
and that in certain cases that had been done. In 


order to emphasise the simplicity of it, one might 
refer to the case of the one-man mechanised foundry 





which existed in Australia. In that case the moulder 
made the moulds and placed them on the mould 
conveyor, and, having filled one plate, pressed a 
button which took it a short distance away, and 
continued doing that all the morning. When the 
mould conveyor was full, in the afternoon it went 
round at a continuous and suitable speed for the 
actual teeming of the moulds. In the night shift 
the moulds were stripped and the sand was put back 
in the hopper ready for work next morning. The 
type of conveyor to which the author referred, 
which utilised a channel of water and floats, was 
shown by means of a model at one of the exhibitions 
held at Diisseldorf. He spoke to the inventors, 
and found that they never had any intention of 
using that type of conveyor for moulds, but only 
for cores. When one went round the various 
mechanised foundries in Great Britain, of which 
there must be eighty or more, one would find hammer 
marks on the hoppers, which was conclusive evidence 
that sticking did take place in very many cases. 
In England, the making of some of the hoppers 
of stainless steel was being considered to try to over- 
come the difficulty, and he believed that a good many 
foundries had found it advantageous when the hoppers 
were installed to give them a good coat of black- 
leading. 

Mr. J. B. Allan said the paper provided ample 
justification for the view that anything which fell 
from the lips of the Ronceray family must be treated 
with respect when it dealt with foundry matters. 
The paper contained a large number of points of 
interest. He was in complete agreement with the 
author that “the foundry is in a large measure an 
industry of handling,’ and that the three cardinal 
eonditions were ‘“‘(1) to reduce the number and 
importance of the handlings, (2) to reduce their cost 
to the minimum, and (3) to design and build the plant 
so as to avoid frequent stoppages and reduce upkeep 
charges.” Those very desirable features applied 
not only to those foundries which had been 
mechanised in the way to which the author referred, 
but to many others. There were many cases where 
those concerned were anxious to embody mechanisa- 
tion, but for one reason or another they failed to 
see quite how to carry it out to its full extent. Con- 
tinuing, he remarked that in the case of three very 
diverse plants with which he had had something to 
do, the hoppers had been larger at the bottom than 
at the top, and there had been no sticking trouble 
whatever. That remark applied to three completely 
different kinds of sand ; one a steel moulding sand, 
the second a very coarse synthetic sand for grey 
iron, and the third a natural bonded sand for grey 
iron. Both the author and Mr. Cook had spoken 
in favour of the “flight” conveyor. Personally, 
he was interested, but he was a little frightened about 
the upkeep. He had seen “ flight ’’ conveyors where 
the rollers did not turn round and there were big 
flats on them and much rattling. He was interested 
in reciprocating conveyors, which had been condemned 
by previous speakers. About fifteen years ago he 
had erected a reciprocating conveyor in this country. 
It worked perfectly satisfactorily in its particular 
conditions, but there might, of course, be many 
conditions where it would not work. 

Mr. Percy Jump expressed his appreciation of the 
paper and of the author’s work as a whole, particularly 
the initiation of the Foundry School in Paris. It 
was desirable to remember that a British foundry 
school was started in Birmingham some years ago, 
although admittedly very many years after the author 
started his school in Paris. That school was now 
doing a very real service. 

Mr. J. L. Francis said that the handling of materials 
provided a large proportion of the work done in 
foundries, and a considerable amount of it took place 
in dealing with raw materials. It was therefore 
important that those materials should receive 
adequate consideration in any scheme of economic 
foundry production by efficient methods of unloading 
and by placing all pig iron, scrap, &c., in suitable 
storage bins conveniently situated. Another series 
of handling operations which often involved 
unnecessary work, and which were not mentioned 
in the paper, included the making up of cupola 
charges and the delivering of the charges to the 
furnace. That was a continuous process which lent 
itself to mechanisation. Core production was referred 
to in the paper, but nothing was said about the 
handling. It was no minor item in large quantity 
production foundries where thousands of cores were 
used. Most cores were made from an oil-bonded 
sand, and that fact necessitated a separate sand- 
handling plant for such sand and a separate delivery 
system or equipment. Then there were the con- 
tinuous core-drying ovens which were also a feature 
of fully mechanised plant, working in conjunction 
with some means of automatic loading and unloading 
of the stoves, and some method was required of 
returning the drying plates or shelves back to the 
benches. 

Mr. Horace J. Young said that the author was a 





pioneer whose name was known throughout the 
world, and there were very few foundries to-day 
which did not use some of his principles, even though 
they might not acknowledge it. It was not quite 
clear whether the author in his paper was recom- 
mending mechanisation or whether he was simply 
saying what it was and describing his own experi- 
ence. Personally, he was of opinion that there were 
four points to consider before going in for mechanisa- 
tion. Was it being proposed because there was not 
space enough without it? If there was not space 
enough without it, then it was necessary to have 
mechanisation. If there was space enough, then there 
were other things to be considered, and the second 
question was, Was it proposed in order to save labour ? 
If it saved labour without saving money or bringing 
any other benefit, in his view it would be far better 
not to have it. Thirdly, Would it save money ? 
That was a very difficult point, and it might be neces- 
sary to run the plant for five years, and then have the 
question answered by an entirely unprejudiced 
accountant. Fourthly, Should mechanisation be 
undertaken in order to increase output ? If it was 
the only way of increasing output, the answer was 
in the affirmative. But how many foundries in this 
country had sufficient output to justify any large 
scheme of mechanisation ? He knew of some, but he 
knew of many which had attempted mechanisation 
where there was not the output to justify it, and where 
the mechanised plant was simply eating its head off. 

The mechanisation of cupolas had been mentioned. 
He knew at least three foundries where the cupolas 
were charged mechanically, with the result that the 
two men who previously charged them by hand, spent 
their time charging the mechanical chargers. Nor, 
in his opinion, did the mechanical chargers charge 
so well as the men did, because it was rather difficult 
to distribute a charge over a cupola bed mechanically 
in the same way as it would be done by a careful 
cupola man. Mechanisation could be almost a disease 
once one got it into one’s blood. It could be taken 
to extremes, and it was very difficult to know where 
to stop, and also where to begin. 

It had been said that evening that there was very 
little wear on the mechanical parts of conveyors. 
His experience was that the people who designed much 
of the plant in this country, or at any rate who were 
doing so ten years ago, seemed to be more accustomed 
to making escalators for tube railways than to dealing 
with sand. Sand, even when mixed with oil, was 
difficult to deal with, and in his experience there 
had been very great wear. One was very much in the 
hands of the suppliers unless one called in an expert, 
such as the author, to advise. Any foundry which was 
contemplating mechanisation should obtain the 
export advice of some entirely disinterested person 
before using anything which was proffered by so-called 
suppliers, who very often were used to dealing with 
flour and wheat, and so on, and did not understand 
foundry work. 

Mr. J. W. Gardorn said that in the section of the 
paper dealing with the reduction of handling, it was 
stated that belts of various materials would be prefer- 
able to chains for elevators, and inclined belt con- 
veyors should be preferred to bucket elevators where 
space permitted. Allowance did not appear to be 
made, however, for (i) the height of the elevator 
being put up and (ii) the weight carried. If it were 
a question of going up to 80ft., the only elevator that 
would do it was the chain type, and it could be done, 
and had been done for a great number of years, with- 
out any undue cost. On the other hand, if it were a 
question of going up 20ft. to 30ft., he would favour the 
belt bucket type. In any case he preferred the 
elevator to the inclined belt, first of all, because it 
took up less room and, secondly, because of its cooling 
and mixing effect. He had always been very inter- 
ested in the siphon brick, but thought that there were 
some definite disadvantages in its use, because one 
was constantly stopping and starting or altering the 
rate of melting, and that was not a good thing to do 
in a cupola. For the present-day high-duty or special 
irons, one of the essentials of melting was a constant 
and even rate. 

Dealing with sand preparation, the author stated 
that he considered continuous discharge from the 
sand mill to be the best method. Personally, his 
experience was that it was far better to have not only 
a continuous mill in the circuit, but also a batch mill. 
With the varying conditions likely to obtain in casting, 
which would alter the sand conditions also, it was as 
well to have flexibility, and by having not only a 
continuous mill, but also a batch mill, it was possible 
to give any particular batch at any time an extra 
milling and conditioning, which could be trickled 
into the system as and when it was required. 

Reference was made in the paper to the heating of 
the sand, and it was suggested that it was necessary 
to have cold sand to get a good lift; but in his 
experience if the plate was warmed to the same 
temperature as the sand there would be no difficulty 
at all. 

Monsieur R. Ronceray, in reply, thanked those 
who had taken part in the discussion for the tributes 
they had paid to his father. It would be difficult 
for him, he added, to deal with some of the points 
which had been raised, because he lacked the experi- 
ence which his father possessed. 

He agreed with his father that the moulding 
machines should be inside the conveyor, because if 
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something was not put inside the conveyor the space 
would be wasted. The machines could be put inside, 
but very close to the conveyor, so that the men could 
put the moulds on the conveyor without having to 
move. If anything had to be carried to the con- 
veyor it should be the cores, The width of the con- 
veyor could be adapted to the particular job with 
which it had to deal. His experience was that no 
more fuel was used with the siphon brick than with- 
out it, and if the blast was not stopped the output 
was the same. He agreed that its use was not 
advisable for special irons. 

There appeared to be a certain amount of misunder- 
standing about the term ‘ mechanisation.’”’ What 
his father had meant by it was continnous foundry 
work, where there was a continuous flow, and that 
was why he said that he had never seen a mechanised 





steel foundry. With regard to the flow of sand from 
hoppers, tests had been carried out on a large scale 
in America on hoppers made of stainless steel, and 
also galvanised, enamelled, and glass-lined. They 
had even tried coating them with ebonite, which was 
supposed (he did not know why) to give the best 
results. He had seen twenty-five makes of sand 
hopper, but it was not possible to make one which 
was bigger at the bottom than at the top. 

The automatic charging of the cupola was not 
dealt with in the paper; it was a separate problem. 
In his opinion, it was of interest only where the 
tonnage dealt with was large ; below 100 tons a day 
he did not think it would pay. He had seen one man 
charge 30 tons without any help, weighing it and 
putting it in the cupola. The treatment of cores 
might be made the subject of a separate paper. 








A Combined Cultivator and Radial Tiller 


——___—___—_—_ 


illustrate in the following article a new develop- 
ment in the field of rotary cultivators, which 
has been constructed by Radial Tillers, Ltd., of 21, 
Bond Street, Leeds, 1, and in conjunction with a 
caterpillar R.D.7 tractor has been tested under 
actual operating conditions in South Africa. Views 
of the implement and tractor in the cultivated land 
are reproduced in the engravings herewith. The 
design, which has been developed and patented by 
Mr. M. H. Royston, is the result of several years of 
experience of the actual requirements of the farmer, 
both at home and abroad. As will be seen from our 
illustrations, it takes the form of a combined machine 
in which the set of rigid cultivating or subsoiling 
tines precedes the revolving tilling tines. The 
depth of the work can be adjusted by a stop on the 
main frame, and the relation between the depth of 
subsoiling to tilling is also variable. Thus in order to 
suit the climate and other conditions, the subsoiling 
tines may be set 2in. or more deeper than the 
tilling tines. The makers claim that the new imple- 
ment performs in one operation the two or more 
operations which would be required in order to obtain 
similar results with present-day machinery. A 
machine of this type also distributes, it is stated, the 
load on the tractor more equally between the draw- 
bar and power take-off and throughout the imple- 
ment itself. The tilling of the hardest land is made 
more easy by the breaking action of the heavy sub- 
soiling tines which precede the rotary tilling tines. 
The tests which were carried out in South Africa 
demonstrated the good results which were obtained 
with the implement working in old and new land. 
The first test was in cleaning well-cultivated land, 
which, we are informed, was carried out very well 





land, and if desired the tilling tines can be removed 
in a few minutes, when it is desired to perform a 
cultivating or subsoiling operation only. The special 
type of tilling tine we illustrate has been designed in 
order to eliminate the “ fluffy effect ’’ which, the 
makers state, is often produced by other types of 
rotary cultivators, and which has been found to be 
disadvantageous. This improved method of work- 
ing which provides for a permissible variation in the 
depth between the rigid and tilling tines should, 
the designers claim, go far to eliminate the principal 
objections to rotary cultivation in any season. 

The main frame of the machine, as will be seen 
from our drawing, is built up of steel channels of 
deep 5in. section, which are strongly stayed and are 
furnished with a heavy drawbar attachment for the 
tractor. There are incorporated in the frame struc- 
ture eight forged steel tine sockets, riveted to the 
main frame channel bars, which accommodate the 
leading fixed tines. These tines are made in special 
steel, 3}in. by lin. section, which are curved at the 
lower ends and are fitted with renewable steel plate 
points,» which are bolted in position. The main 
wheels are of the built-up type, having a diameter 
of 3ft. 8in. and a width of 5m., with wrought iron 
spokes, renewable brass bushes and axle and dust caps. 

Particular attention has been paid to the design 
of the steel flexible shaft, which has jaws so arranged 
that right-angled turns at the end of the field are 
possible, along with wide-angle operation when 
driving the tillers. Lubrication is supplied to all 
joints and pins. The longitudinal driving shaft 
which transmits the drive from the flexible shaft to 
the bevel and spur gears at the rear of the machine, 
has a diameter of 2}in. and is carried in totally 





at a radius from the centre of the tine allows for the 
adjustment of the tine in a radial direction. Each 
of the tines is secured by two bolts, which pass through 
a flange at the upper end of the tine, and through a 
similar flange on the star casting. The lower end of 
each of the tilling tines is “‘ knifed,” and is set back- 
wards in order to give a better cultivating action on 
the soil. The radial adjustment already referred to 
permits the user to vary the “forward cut” of the 
tines in order to suit the class of soil and the finish 
of the land which may be required. Further adjust- 
ment is obtainable by the use of one or other of the 
tractor speeds. The tines are made from special 
wear-resisting steel and are readily and quickly 
renewed, their design permitting resharpening by a 
blacksmith. The power lifting gear with which the 
machine is fitted comprises a worm mounted on the 
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ELEVATION AND PLAN OF CULTIVATOR, 


main longitudinal shaft, which engages with a worm 
wheel on a cross shaft, the outer end of which is 
fitted with a bell crank lever. This lever is connected 
to the main axle by a lifting chain through the medium 
of another lifting lever. A complete revolution of 
the worm wheel shaft lifts and lowers the machine. 
The lifting gear is put into action by the forward puli 
of a vertical lever, whether it is desired to lift or lower 
the machine, the movement being easily controlled 
from the seat of the tractor. The disengagement of 
the lifting gear is automatic, whether the machine is 
in the lifted cr the lowered position, and is effected 
by means of a cam on the worm wheel shaft, which 
disengages a jaw clutch from the worm fitted on the 
longitudinal shaft. As the worm drive is non-reve?s- 
ible, it maintains the machine in the lifted position 

















with the caterpillar tractor in second gear at a speed of 
2-4m.p.h. The next trial was made in old land which 
was very hard and was covered with very thick. 
couch grass about 2ft. in height. The machine did 
excellent work and the stalks and stools of the grass 
were left lying on the top of the ground quite free 
from soil. The users state that whereas other 
machines which had been tried had proved unsatis- 
factory, the combined cultivator and radial tiller 
described, carried out the work satisfactorily at a 
speed five times that of the other machines. 

Other uses of the implement, the makers claim, are 
the tilling of land after harvest which has already 
grown a cleaning crop, and does not require plough- 
ing, for crossing ploughing either in the autumn or 
spring, and for breaking land in order to cause weeds 
and other seeds to germinate prior to ploughing. 
In all cases a seed bed is prepared in one operation. 
It can, as above mentioned, be used for cleaning foul 
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enclosed roller and ball bearings. At the end of this 
shaft there is a bevel gear, which engages with another 
bevel gear carried on the top of the intermediate 
vertical shaft, which runs in ball and roller bearings. 

Immediately below the horizontal bevel wheel 
there is a small spur wheel which engages with one 
of the four larger spur wheels on the upper ends of 
the tiller shafts. The drive is so arranged that the 
tillers rotate clockwise and anti-clockwise in pairs, 
as indicated by the arrows shown on the drawing. 
This arrangement assists the good quality and level- 
ness of the work. The driving gear wheels are made 
of hardened steel, and they run in oil baths. The 
tiller shafts are keywayed on the top ends to receive 
the driving gears. They revolve in long bearings, 
which are designed to exclude dust. At the lower end 
of each of the tiller shafts is a star-shaped steel casting, 
with equi-distant vertical holes to receive the upper 
end of the tilling tine shank. A series of holes drilled 





CULTIVATOR AND TRACTOR 


until it is desired to lower it into work agam. Depth 
adjustment is provided for, by means of a variable 
stop which limits the movement of the crank axle 
around its centre. The centre is furnished with a 
projecting lever which rests on the variable stop 
when the required depth of working is reached. 
The main crank axle of the machine is made in high- 
grade steel of square section, the crank arms being 
shrunk on and keyed, and the renewable axle arms 
machined to fit the main wheel bushes. The crank 
axle of the machine is supported in three steel bear- 
ings fitted with renewable bushes. The machine we 
have described has a working width of 7ft., and a 
working depth ranging from 3in. to 10in. The fixed 
tines are eight in number, and there are sixteen 
rotating tines. Allowing 25 per cent. for the lost 
time, the output of the implement in the average 
tractor bottom gear exceeds | acre per hour, and the 
output in second gear is over 1} acres per hour. 








538 


THE ENGINEER 





Apriz 28, 1939 








VERTICAL 


GEORGE 





BORING AND TURNING 
RICHARDS AND ©O., LTD, BROADHEATH, 





MILL 


INGINEERS 


m KIS. 


g LAM: 





Thirty-Five Foot Boring and Turning Mill 


—— 


HE vertical boring and turning mill illustrated 

herewith has recently been completed by George 
Richards and Co., Ltd., of Broadheath, and is claimed 
to be the largest machine of its type built in this 
country. The machine will deal with work up to a 
maximum diameter of 35ft., the table itself being 
30ft. diameter. A maximum height of 12ft. 
admitted under the toolholders, and each tool bar 
has a down feed of 6ft. 

The two vertical heads each consist of a main 
saddle which is mounted directly on the cross slide 
and which receives a supplementary swivel slide on 
which are mounted the square slide and head proper. 
The supplementary slide can be swivelled to any 
angle up to 15 deg. on either side of the horizontal 
centre line, and the head, whilst retaming its true 
vertical position, can be traversed along this slide 
to perform taper turning. This feature in no way 
interferes with the standard swivelling arrangement 
of the tool bars, which can be set over on the normal 
saddle to any angle up to 30 deg. Twelve rates of 
feed, ranging from 0-Olin. to 1-Oin. per revolution 
of the table, are provided to each head, and can be 
applied in the vertical, horizontal, or angular direc- 
tions. They are derived from feed boxes at each 
end of the cross slide. These feed boxes are entirely 
independent of each other, so that when both heads 
are in use simultaneously the feeds need not necessarily 
be the same. After the actual feed required has been 
selected, the motion is engaged by means of a solenoid 
situated on top of the feed box and controlled by 
push-buttons mounted in the control desks at each 
side of the machine. Duplicate push-buttons are 
mounted in pendant switches which can be operated 
from either platform. Fine hand adjustment is 
also provided to all movements of the head, and 
index dials enable adjustments to 0-00lin. to be 
made. 

Rapid power traverse in all directions is applied 
to each head from independent 10 H.P. reversing 
motors, one at either side of the machine. Push- 
button control for this motion is provided both on 
the control. desks -and from the pendant switches. 
Engagement of the feed clutch automatically switches 
the rapid traverse motor out of circuit, and, con- 
versely, the circuit is restored to the latter when the 
feed is disengaged, the rapid traverse motion then 
being immediately available. A _ slipping device 


is 





provides protection to the feed gearing and rapid 
power traverse mechanism under all conditions. 

The cross slide has raising and lowering motion 
applied to it through a separate 25 H.P. motor 
mounted on the top of the cross girth. The trans- 
mission is by means of a cross shaft to a worm and 
worm wheel attached to the elevating screws in the 
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SUPPLEMENTARY SWIVEL SLIDE 


uprights, the thrust being taken on taper roller 
thrust bearings. Push-button control of this motion 
is provided on the right-hand control desk at the 
front of the machine. Safety nuts are fitted to the 
cross slide and are set below the normal elevating 
nuts. Any wear on the elevating nuts is registered 
on graduated dials at the front of the eross slide. 


There are two tracks on the table, the inner one 
being conical and the outer one flat. The initial 
drive is by a 100 H.P. variable-speed motor with 
3-to-1 reduction through a gear-box giving six 
mechanical changes of speed. The transmission 
therefrom is by bevel gearing to a spur gear attached 
to the table itself. Gear changing is accomplished 
by a triple sliding gear operated electrically by means 
of a small independent motor fitted to the gear-box. 
This motor is operated from the right-hand control 
desk, three push-buttons giving the “high,” 
“medium,” and “low” position of the triple gear. 
Movement of this gear is indicated on a dial on the 
control desk, and when the desired gear is fully in 
mesh, a light appears on the control desk opposite 
the position of the gear selected. The open and back 
gear clutch is operated by a hand wheel on a separate 
panel with visible indication of the actual position 
of the clutch. An oscillating motion is provided for 
the table, and is controlled from a switch mounted 
on the base at the back of the hine, this switch 
being operated by dogs carried in a slot in the 
periphery of the table and spaced to suit requirements. 

The lubrication of all the main bearings in the 
machine is automatic. Two rotary oil pumps at 
the rear of the machine are driven by an independent 
motor, one pump supplying oil to the two table 
tracks, and the other supplying the main spindle 
bearing direct and other important bearings through 
distribution tanks. The lubricating system to the 
main driving gear-box and the two feed boxes is 
self-contained, the box itself in each case being used 
as a sump from which oil is drawn by a pump, and 
delivered to distribution points with adjustable 
drip feed lubricators leading to the various bearings. 

A grinding attachment has been supplied with 
the machine. This attachment is mounted on the 
end of the ram and consists of a 3 H.P. motor with a 
12in. diameter grinding wheel on the spindle. It 
can be used for grinding both flat and taper tracks. 

By means of a gear selector, speed and feed indicator 
on the main control desk, a complete picture of the 
capabilities of the machine is given to the operator, 
whereby he can ascertain at a glance the most suit- 
able operating conditions for every individual job 
to be dealt with. This device consists of a base 
having a seale of table speeds, a family of lines of 
cutting speeds, and rheostat positions on the upper 
half, and a series of feed positions on the lower half, 
the whole being so arranged that when a pivoted 
member having scales of diameter of work and rate 
of traverse is set to its desired position, the operator 
immediately knows the positions required for the 
various controls. The most likely cutting speeds are 
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available in two, and sometimes three different 
gear positions, the final choice being made in order 
to avoid changing gear in all but the most exceptional 
cases. The very wide range of speed variation 
by rheostat control of the main motor enables a 
constant cutting speed to be maintained with a 
minimum of gear changes. It is possible to machine 
a surface varying from 32ft. to 10ft. 6in. diameter at 
a relatively constant cutting speed of 65ft. per minute 
in one gear position. The operator, knowing the 
diameter of work to be machined and the cutting 
speed to be maintained, can, by means of the 
“accelerate” or ‘‘retard’’ push-buttons, rotate 
the motor-controlled rheostat to give a table speed 
position corresponding to that indicated on the gear 
selector, speed and feed indicator. The instrument 
will also provide him with the time required for 
lin. traverse of the tool, at any table speed, according 
to the rate of feed which he may decide to employ. 








This indication enables time forecasts for machining 
operations to be readily made, and provides a means 
of ensuring that the machine is always being operated 
to the best possible advantage. 

The electrical control is arranged as an integral 
part of the machine. It embodies numerous inter- 
locks which safeguard the machine against any 
mishandling of the controls and prevents conflicting 
motions being engaged simultaneously. Thus the 
main driving motor cannot be started up unless the 
oil pump motor has previously been started and a 
supply of oil delivered to the main bearings. Should 
exceptional conditions arise causing the pump motor 
to be overloaded, the main driving motor is auto- 
matically released. Limit switches provide protection 








SPEED AND FEED INDICATOR 


GEAR SELECTOR, 


against the over-run of the moving parts. An inter- 
lock switch is provided between the automatic 
feed solenoid and the rapid traverse motors. An 
isolator switch on the cubicle gives complete pro- 
tection for examination of any of the electrical parts. 
This switch is also interlocked with the doors of 
the cubicle. As the oscillation of the table will only 
be in use occasionally, a selector switch is fitted 
inside the cubicle to give either “ normal working ” 
or “oscillation.” This arrangement prevents any 
accidental interference with the reversing switch 
under normal working. An emergency “stop” 
button of the reset type is mounted on each control 
desk by means of which the whole machine can be 
instantly thrown dead. 

The whole of the automatic control gear for the 
main and auxiliary drives is housed in a welded 
sheet steel cubicle, and full protection against over- 
load or failure of voltage is provided for all the 





motors. An important feature of the panel is the 
motor-operated rheostat controlled from the main 
push-button pedestals. The position of this rheostat 
is indicated by a pointer on a calibrated scale marked 
in accordance with the gear selector, speed and feed 
indicator. The complete electrical equipment was 
supplied by the Metropolitan-Vickers Electrical 
Company, Ltd., Manchester. 

The machine has an.approximate total weight, 
excluding the electrical equipment, of 400 tons. 
Its overall height is 35ft. 6in., its overall width 
59ft., and its depth from front to back 35ft. 








Cape Town’s New Power Station 





In common with other large municipalities in the 
Union of South Africa, the increasing demand for 
electricity has compelled the City of Cape Town to 
enter upon a large scheme of development. The 
necessity was recognised over three years ago, and in 
1936 the construction of a new power station was 
commenced, the site selected being on an extension of 
the Dock Road power station on the foreshore of 
Table Bay. An important consideration in choosing 
this as the site of the new power station was the fact 
of its being the only site, when the station was planned, 
to which sufficient supplies of sea water (the require- 
ments of which will amount to 10,000,000 gallons an 
hour) could be obtained from a sheltered source, by 
the time that the power station had to be put into 
commission to cope with the load demands. 

Instead, however, of being a water’s edge station, 
as originally planned, Government harbour develop- 
ments plans have since then been expedited to an 
unforeseen extent, so that at no distant date the 
station will be approximately 2000ft. inland from the 
new basin, and in developing the designs particular 
care has been taken in obtaining as pleasing an archi- 
tectural effect as possible. 

Owing to difficulties in obtaining delivery of the 
generating sets, boilers, &c., from overseas, the 
station did not come into commission until the com- 
mencement of February this year instead of about 
November of last year. The initial installation 
consists of three 40—-50,000-kKW turbo-alternator sets 
with six 230,000-lb. per hour boilers, and it is designed 
for extension to contain five sets of the same size and 
ten boilers. So far only one set has been brought 
into service, and so there was no public opening 
ceremony. 

Preliminary excavations on the site were begun in 
1936 and the first stanchion of the structural steel 
framework of the buildings was erected on December 
15th, 1936. All foundations have been carried down 
to solid rock, now necessitating excavating to depths 
ranging from 24ft. to 40ft., all of which was in 
reclaimed ground and the underlying sea bed. Circu- 
lating water for condensing purposes is obtained 
from the harbour basin at intake works in a wharf 
wall through two mass concrete ducts, 2500ft. long, 
each approximately 60 square feet in area, delivering 
into screens and pumping plant at the power station. 
It is returned to the basin at a distance of 875ft. from 
the intake by a single concrete discharge duct, 9ft. 
wide by 7ft. high and 2350ft. long. 


PumMPING EQUIPMENT 


The pumping equipment consists of four 33,000 
gallons per minute each vertical spindle pumps driven 
by 550 H.P., 6000-volt, three-phase motors and pro- 
vision is made for the installation of a fifth pumping 
set when required. Before reaching the pumps the 
water passes through continuous band sereens and, 
in addition, it is passed through rotating strainers, 
one for each machine, before entering the condenser 
water boxes. Coal is received by rail, trucks entering 
the site from the right-hand side and after passing 
over weighing machines the trucks are brought either 
to the rotary tippler to be discharged into the hoppers 
for delivery to duplicate ity bucket coal con- 
veyors running the length of the boiler-house or dis- 
charged into a storage pit. Coal discharged into the 
concrete storage pit is reclaimed by means of a grab 
used in conjunction with an overhead telpher bridge 
and discharging into the receiving hopper of a reclaim- 
ing belt running centrally along the larger portion of 
the store. The storage capacity of the pit is approxi- 
mately 23,000 tons, or about three weeks’ supply of 
coal when the power station is operating at full 
output. Coal crushing plant, capable of handling 
90 tons of round coal per hour, is being installed, 
and provision is made for a similar additional unit 
when required. 


BOILERS 


Six Babcock and Wilcox boilers have been installed, 
each of a maximum rating of 230,000 1b. per hour 
evaporating capacity at 625lb. per square inch 
pressure and 825 deg. Fah. temperature at the super- 
heater outlet. The boilers are fitted with solid forged 
drums, Bailey walls and chain-grate stokers. Peri- 
scopes are fitted to enable the condition of the flame 
at the top of the furnace to be observed from the firing 
floor. Two forced draught and two induced draught 
fans, all driven by two-speed motors, are provided 
for each boiler .and also separate secondary air 
fans. Control of the forced draught is by vanes and 





of the induced draught by dampers, both remote 
operated on the Hagan system. Dust is extracted 
by twelve Davidson cyclones per unit with a guaran- 
teed efficiency of extraction of 98 per cent. A jib 
crane is installed on the roof for handling the fan and 
cyclone parts. The ash, together with the dust falling 
into hoppers in the basement, will be shuiced by either 
fresh or salt water according to the use to be made of 
it on a re-circulating system through clinker grinders 
to a sump, from which it will be delivered to a storage 
bunker by the ash pumps. It will be finally dis- 
charged into railway trucks for transport from the 
site. A single chimney, 24ft. internal diameter at the 
base and 19ft. at the top, serves the six boiler units 
and rises 300ft. above the basement floor. It is of 
steel lined with cement 14in. thick inside and outside, 
and is self-supporting. The future extensions will 
include a second similar chimney. 

The feed water is delivered to the boilers by plant 
comprising four six-stage electrically driven centri- 
fugal pumps, each direct coupled to a 750 B.H.P., 
6000 volts, squirrel-cage induction motor running at 
3000 r.p.m., and two steam turbine-driven two-stage 
centrifugal prmps running at 5000 r.p.m. The rated 
duty of each pump is 450,000 lb. of water per hour at 
a total discharge head of 850 Ib. per square inch. In 
addition to the evaporators installed in conjunction 
with each turbo-alternator set, a “triple effect” 
central evaporating plant has been installed, which is 
capable of an output of 25,000 lb. of distilled water 
per hour. 

A portion of the turbine house has been set aside 
for the accommodation of equipment for readily 
carrying out performance tests of any of the turbo- 
alternators under ordinary working conditions. A 
feature of the arrangements provided is the installa- 
tion of a “weigh tank” of 5000 gallons capacity, 
supported on an accurately calibrated weighbridge, 
for the direct measurement of the quantity of con- 
densate of the machine under test. 


THE ALTERNATORS 


The three turbines are of Parsons two-cylinder 
design with double-flow exhaust and run at 3000 r.p.m. 
The alternators are of 40,000-kW economic rating at 
33,000 volts, three-phase. They have an overload 
capacity of 50,000 kW for one hour at any power 
factor from 0-8 lag to 0-8 lead, provided that the set 
has carried less than economic load for the previous, 
four hours. The stop valve steam pressure is 600 Ib 
per square inch at a temperature of 800 deg. Fah. 
The normal vacuum is 29in. Hg. Steam is bled at 
four points to heat the boiler feed water to 340 deg. 
Fah. The second bleed point supplies the evaporator 
heater. Each set has a single three-pass condenser, 
divided so as to permit operation on half-load while 
one half is being cleaned. Motor-driven barring gear 
is provided for turning the sets round when warming 
up or cooling down, and the shaft is floated by high- 
pressure oil. Each machine has its own unit trans- 
former of 5000 kVA, feeding a 6-kV unit auxiliary 
switchboard. For small auxiliaries, lighting, &c., the 
voltage is further reduced to 380 volts A.C., 110 volts 
A.C. and D.C., and 25 volts A.C. 

The switchgear consists of main and subsidiary 
33-kV boards, each of which is divided into two 
sections, separated by the control rooms. The main 
gear has a rupturing capacity of 1500 mVA and the 
subsidiary gear 750 mVA. Both are Reyrolle double 
bus-bar metal-clad compound-filled type. The main 
gear, consisting of fourteen panels, provides for the 
control of the generators and main interconnectors 
to Salt River and Dock Road power stations. The 
subsidiary gear is fed from the main board through 
reactors of the oil-immersed metal-clad type. Smaller 
reactors are also fitted in the Salt River inter- 
connectors. The subsidiary gear feeds the local 
33-kV network and also two 8000-KVA station trans- 
formers, stepping down to 6 kV. Bus-bar zone pro- 
tection of the leakage-to-frame type is provided on 
all of the 33-kV switchgear. The switchgear chambers 
are all equipped with CO, fire-suppressing apparatus, 
and protection against oil fires at transformers and 
reactors, all of which are placed out of doors, is pro- 
vided by ‘‘ Mulsifyre ’ equipment. Seven electrically 
operated cranes are installed for the handling of plant 
and equipment. The largest of these is a travelling 
and cross traversing crane of 190,000 lb. rated lifting 
capacity in the turbine house, in which is also installed 
a similar type of crane of 45,000 lb. capacity for use 
on lighter lifts. Ventilation of the turbine house is 
provided by means of two fans delivering a total of 
91,500 cubic feet of free air per minute, operating in 
conjunction with an air washer, whereby the air 
pressure inside the turbine house is kept slightly above 
that of the external atmosphere to prevent the ingress 
of dust. A full air conditioning equipment is installed 
for conditioning the air in the switch operating room 
and also the control room. 


Exectriciry DEMAND 


An enormous expansion of the demand for elec- 
tricity has taken place since the undertaking was 
established in 1895, when the municipal area, 
at that time amounted to about 9 square miles. At 
the time of the mauguration of the undertaking 
twenty consumers were connected to the system and 
the whole of the supply was used for lighting purposes. 
The total output during the first year of working was 
35,800 units, about 60 per cent. of which was used for 
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street lighting and other municipal purposes. By 
1904, when the Dock Road power station was put 
into commission, the output had grown to 1,700,000 
units per annum and 1300 consumers were receiving 
supply. During 1922 the output amounted to 
20,700,000 units, which were sold to 13,000 consumers. 
About 6,000,000 units were sold for lighting and other 
domestic purposes and 13,000,000 were sold for 
industrial purposes. Since that time the output has 
increased tenfold to a total of 213,000,000 units per 
annum, of which no less than 140,000,000 units are 
used for domestic purposes and of these 120,000,000 
units are used on the domestic tariff rate. The use 
of electricity for industrial purposes amounts to 
approximately 59,000,000 units. The total number of 
consumers amounts to approximately 48,000. 

The first power station for Cape Town was erected 
at the Molteno reservoir and consisted of two 150-kW 
D.C., 440-volt generators arranged to be driven 
either by water power from the flow of water into the 
service reservoir or by steam. With the increase in 
load requirements additional generating plant was 
installed first at Dorpst in 1898 and later in 1902 in a 
tamporary generating station on the site of the Dock 
Road power station, which was first put into com- 
mission in April, 1904. A total of 2000 kW of D.C. 
generators was originally installed in the Dock Road 
power station, and the station was designed to contain 
a maximum of 6000 kW of plant. The last major 
alteration in the installed plant was made in 1927, 
when all D.C. plant having been taken out of service 
from time to time, the last of five turbo-alternators, 
namely, a 7500-kW, three-phase, 12,000-volt set, was 
put into commission, bringing the total installed plant 
capacity up to 28,500 kW. Additional power would 
have been necessary much earlier than now but for the 
fact that under a “pooling” agreement the Dock 
Road power station has been for some years operated 
in conjunction with the Electricity Supply Com- 
mission’s Salt River power station (about two miles 
from Cape Town) and is used mainly as a load- 
regulating station to enable the Salt River plant to 
be operated at optimum economy. The Dock Road 
power station will be shut down now that the Table 
Bay power station has been put into commission. 

The cost of the present installation has been about 
£2,000,000, including provision for the installation of 
the further two sets, making five altogether, and when 
they are installed the total cost of the undertaking 
will reach a sum of about £3,400,000. 








Scrap Balling Machine 





THE accompanying engraving illustrates one of two 
serap ballmg machines which Head Wrightson and 
Co.. Ltd., of Thornaby-on-Tees, have recently 
delivered to the Ebbw Vale works of Richard Thomas 
and Co., Ltd. The bed-plate, gear-box, and brackets 





The World’s Heaviest Ingot 
Mould 


For many years the English Steel Corporation, 
Ltd., Sheffield, has held the record for Britain’s 
largest steel ingot, and towards the end of 1937 it 
raised this record to 230 tons. The synthetic pro- 
duction of chemicals and the hydrogenation of coal to 
produce petrol and oil has necessitated the manufac- 
ture of hollow forged high-pressure vessels from steel 
ingots of hitherto unheard-of size. The grid scheme 








170-TON INGOT MOULD 


has also involved the production of very large forged 
boiler drums and steam receivers, and recent huge 
liners and aircraft carriers also call for very heavy 
forgings. The English Steel Corporation has a heavy 
programme before it in this class of work. In con- 
nection therewith it has recently had delivered to its 
Vickers Works what is said to be the world’s heaviest 
one-piece ingot mould, an illustration of which is 
given herewith. The production of a cast-iron ingot 
mould of this size is a considerable achievement in 
ironfoundry work. In its manufacture 170 tons of 
molten metal were required. The seven ladles used 








SCRAP BALLING MACHINE 


are of fabricated steel. The machine can take a 
number of strands of edge scrap from edge trimming or 
slitting machines, and wind them round a tapered 
shaft to form a cylinder, 30in. long and 24in. diameter. 
To assist in the formation of a solid and uniform ball, 
a heavy cast iron roller rides upon the ball as it forms. 
This roller is guided by trunnions running in slots in 
the fabricated steel housings. The tapered shaft is 
withdrawn by power by means of a screw, and the 
forward and backward positions are controlled by 
limit switches. A magnetic brake is fitted to the 
motor coupling to ensure accurate positioning of the 
tapered shaft. To ensure the positive ejection of the 
complete balls, an air cylinder is mounted on the 
rear side of the balling trough. The machines have 
been manufactured under licence from the Aetna 
Standard Engineering Company, of Youngstown, 
Ohio. 





tion of its spring time-table on Monday, May Ist, the 











took only 8? minutes to pour. The mould was made 
by the Brightside Foundry and Engineering Com- 
pany, Ltd. 








L.M.S. STaTIons TO BE CLOSED.—-With the introduc- 


London Midland and Scottish Railway Company will close 
five stations and open one new one. The stations to be 
closed are Barton and Broughton, Brock, Scorton, and 
Galgate, between Preston and Lancaster, and Kirklee 
situated on the Glasgow suburban line between Botanic 
Gardens and Maryhill. Barton and Broughton and Brock 
Stations will be closed for passenger and parcels traffic, 
while Scorton, Galgate, and Kirklee will be entirely closed. 
A new station at Lea Hall, between Marston Green and 
Stechford, in the Birmingham outer suburban area, will 
deal with parcels, passenger, and miscellaneous traffic. 





The Engineer and the Community 
By ROBERT F, LEGGET* 


THe Engineering Institute of Canada celebrated 
the fiftieth anniversary of its foundation as the 
Canadian Society of Civil Engineers in June of last 
year. A series of meetings and social functions, inter- 
national in character, was held in Montreal and 
Ottawa in order suitably to mark the occasion. 
These proceedings were of interest mainly to the 
engineering profession, except for some of the addresses 
at social functions, such as that given by the Governor- 
General, Lord Tweedsmuir, at the official banquet, 
in the measured and melodious phrasing in which 
John Buchan still delights. 

Two unusual speeches were made at luncheons by 
American engineers, the first surveying the achieve- 
ments of engineering during the last fifty years, and 
the other presenting a review of what might be 
expected of-~engineering in the next half century. 
Both were notable statements, but particularly the 
second, which was read from the notes of the author, 
Harrison P. Eddy, of Boston, who died but an hour 
or two before the celebrations commenced. Mr. 
Eddy had outlined the progress which he thought 
might be expected in some of the leading fields of 
engineering endeavour, and with the thought of the 
credit which would be due to engineers for such 
progress, he coupled a reminder of the great responsi- 
bilities which will thus be laid upon the whole engi- 
neering profession for studying and improving the 
social implications of its work. Chief among the 
problems foreseen by Mr. Eddy was that of ensuring 
the correct use of the increased leisure time which 
may be expected in the future. Education, extended 
far beyond present bounds, was suggested as a key 
to this problem, and in its development the engineer 
will necessarily be called upon to play a part. In 
keeping with this suggestion, the speech ended with 
an appeal to leading engineering societies to “‘ devote 
more time and energy to the study of economic, social, 
and governmental problems, both national and inter- 
national,’ in this way broadening their scope far 
beyond the confines of present practice. 

This forthright challenge, coming from so eminent 
a civil engineer as Mr. Eddy, has unusual significance. 
The response it created, not alone at the Montreal 
meetings, but during subsequent months in many 
engineering circles in North America, has therefore 
a special interest not confined to members of the pro- 
fession. The interest is enhanced when consideration 
is also given to President Roosevelt’s now famous 
letter about engineering education, and to suggestions 
comparable with Mr. Eddy’s which have recently 
been made in other lands. The letter of the President, 
written.in the autumn of 1936, was addressed to 
presidents of American engineering colleges, and ex- 
pressed a wish that the training of engineers might 
better prepare them to meet their social responsi- 
bility in finding means to lessen the impact of scientific 
advance upon society. Are these statements in any 
way related to an awakening of a social conscience 
within the engineering profession? The question 
immediately arises, even though to many it may be 
tinged with surprise—so long have engineers, as a 
body, been concerned with their own technical affairs 
and but little else. It is a question the answer to 
which is not easy to find or to frame. It is, however, 
a question to which an affirmative reply is greatly to 
be desired. 

Such an awakening, should it become widespread, 
will inevitably have a bearing on the future trend of 
social and political developments. Confirmation of 
this suggestion is to be found by considering the 
leading achievements of engineering during the last 
fifty years, and their social and political consequences. 
Throughout the latter part of this period it has been 
a commonplace in idle talk to say that “‘ machines 
have become men’s masters.”’ Foolish though such a 
statement may be as one of fact, it does at least indi- 
cate that man’s control and use of machines has not 
been as effective as it might have been. It has been 
by the application of the inventions of scientists, 
through their practical development, and by means 
of organising skill and efficient production manage- 
ment, that modern engineering practice has achieved 
wonders beyond even the wildest flights of imagina- 
tion a generation or two ago. Why has such skill 
been thwarted, and such efficient management been 
stultified, in those fields of action immediately conse- 
quent upon the production and use of the machines 
themselves, fields of such significant social conse- 
quence ? The importance of this paradoxical ques- 
tion, even with respect to the proper use of machines, 
is so vital to public well-being that search for an answer 
might reasonably be regarded as a sign of the awaken- 
ing to which reference has been made. Consequently, 
this search might be expected to be a function of pro- 
fessional engineering organisations. What is found 
when the records of these great and presumably 
influential bodies are examined ? 

Looking first to the Old World and taking Great 
Britain as an example, one sees no national body 
representing the whole British engineering profession. 
The Institution of Civil Engineers, founded in 1818, 
originally included within its scope all branches of 
engineering other than military work. To-day it is 





* From the Dalhousie Review, October, 1938. 
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but the leader of a group of diverse societies, each 
serving one of the main divisions of civil engineering 
work. The activities of these bodies are confined to 
technical work, and they have not yet ventured out- 
side this restricted domain, individually or collec- 
tively. It is therefore only in such uncensored pro- 
nouncements as presidential addresses that any 
comment on the social implications of engineering is 
to be found in their records. Some of the leading 
institutions have recently formed the Engineering 
Public Relations*'Committee, but the purpose of this 
body appears to be merely that of bringing to the 
attention of the public the achievements of engineer- 
ing in the modern world. Important though this is, 
and significant as is the development after a century 
of aloofness from all thought of courting public interest 
in engineering, the work of this Committee cannot be 
taken as any indication of official recognition of the 
social consequences of engineering endeavour. 

In striking contrast to this inaction in official 
engineering circles, there exists in Great Britain one 
of the most active social study groups at work to-day. 
This is the Engineers’ Study Group on Economies, 
the President of which is Sir Richard Gregory. The 
group is a non-political body of engineers and asso- 
ciated technical workers. Its purpose is to study, by 
discussion and research, the relation between the 
standards of living and of leisure enjoyed by the com- 
munity in relation to the advance in these directions 
which science has made possible, and to investigate 
how the paradox of the existing low standard can be 
resolved. The group works through the medium of 
study sections, of which the most active are con- 
cerning themselves with a study of productivity and 
inquiry into the ethical and cultural questions 
involved. Through the Research Co-ordination Com- 
mittee, it aims at keeping in touch with other research 
organisations, whether political or not, so as to avoid 
duplication. Although centred in London, where 
there is a section meeting on almost every evening of 
each week, the group is slowly expanding, and now 
has contacts in other British cities. Already it has 
been responsible for two notable publications, and 
although of relatively recent origin and “‘ unofficial ”’ 
in nature, it represents a movement of significance. 

Engineering organisation in the United States of 
America is similar to that which exists in Great 
Britain, a large number of specialist societies headed 
by four ‘founder societies’’ serving specialised 
branches of engineering, but confining themselves 
generally to technical work. There are some national 
co-ordinating bodies, the American | Engineering 
Council being outstanding. The Council is a non- 
partisan association of engineering organisations, 
which provides means for the unification of the engi- 
neering profession in thought and action on social 
and economic questions. It attempts to promote 
clear thinking amongst engineers about public matters 
and distributes information to member organisations, 
and to both the legislative and administrative branches 
of federal, state, and local governments. Regulation 
of the profession by means of State licensing legisla- 
tion is also in process of active development, and the 
State licensing bodies are already important; in 
addition, the unionisation of the lower grades in 
engineering service has progressed apace during the 
last five years, and is now a factor of note. The rela- 
tion between engineering and the social well-being of 
the community has naturally received the attention 
of all these last-mentioned groups, and cannot there- 
fore be neglected in official professional circles. 


The last five years have seen a steadily growing 
response to this situation, and although progress is 
still limited, it is not without significance. The 
American Engineering Council is naturally in the 
forefront of this movement, ali its proceedings being 
directed to correlating engineering interest and skill 
with public affairs, and although necessarily limited 
in its appeal, the work it fosters is of increasing 
importance. The Council is this year embarking on 
a more extended programme of activity, which 
includes the initiation of a series of public forums in 
co-operation with local engineering groups, the first 
of which is to be held in Philadelphia, and also on an 
attempt to determine the effects of technology on 
employment. The American Society of Civil Engi- 
neers within the last two years has commenced to 
devote the first page of all issues of its monthly 
journal to a statement on some social subject of 
importance to engineers. Already these monthly 
broadsheets constitute a record of unusual interest. 
At the regular national meetings of this Society, 
papers have been presented and discussion encouraged 
on such topical and almost political subjects as the 
economics of the St. Lawrence waterway project and 
of some of the major ‘ public works’ projects 
initiated in recent years by the United States Govern- 
ment. 

Canadian engineers have an advantage over their 
fellows in the two countries already mentioned, since 
their voluntary national body does represent, in 
general, all branches of the profession in the Dominion. 
Although originally founded as the Canadian Society 
of Civil Engineers, it changed its name to the Engi- 
neering Institute of Canada in 1918, and at the same 
time broadened its functions. Despite its favourable 
position, however, the Institute has been so occupied 
throughout the intervening years with internal 
problems, especially those relating to the provincial 
licensing bodies, that its interest in and influence 





upon matters of general social concern are negligible. 
The old Canadian Society of Civil Engineers did go 
so far as to submit briefs on national matters to the 
Dominion Government. By way of contrast, 
mention of public affairs at general Institute meet- 
ings rarely takes place, and the pages of the Institute 
journal are similarly devoid of social significance. 
Study of the social implications of their work by 
Canadian engineers is therefore confined to relatively 
small groups, essentially private in nature, since as 
yet there is no equivalent in the Dominion to the 
Engineers’ Study Group on Economies of England. 

This brief survey of engineering organisations in 
English-speaking countries gives some ground for 
general encouragement, but it shows clearly that 
great advance has still to be made before the expres- 
sions of hope quoted at the outset of this study are 
realised. Engineering societies are associations of 
individual engineers, and the search may therefore be 
pursued to a degree in the study of the engineer as an 
individual. Here may be found a clue to the mysteri- 
ous social inaction of engineers in the past, and 
possibly a key to future developments. By his train- 
ing, an engineer is led to view all problems with an 
air of scientific detachment, making his observations 
as objectively as possible, his instruments being his 
constant servants and main delight. When he finds 
that emotion, sentiment, and prejudice inevitably 
complicate social and political problems, he is likely 
to shrug his shoulders and decide that such affairs 
can be no concern of his. How often does one hear 
the remark: ‘‘ Now if only we could deal with this 
as engineers...” 

It seems probable that this attitude on the part of 
engineers, of impatience with the vagaries and in- 
definiteness of social and political development, is 
the main cause of their lack of interest in these matters. 
It is a situation which must be regarded as unfor- 
tunate if only because engineers, while not different 
from other trained workers, might be expected to take 
at least an average interest in community affairs, 
so that the benefit of their training might be shared 
for the commonwealth. In the administration and 
management of public affairs, engineers would seem 
to be peculiarly well fitted by their technical training 
to give good service. Gradually this view appears to 
be gaining recognition. The development of the city 
manager system is perhaps the most useful illustration 
of this development, but appointments such as that 
of General Markham as Commissioner of Public 
Works for New York City, and of Dr. T. H. Hogg as 
Chairman of the Ontario Hydro-electric Power Com- 
mission, are, it may be suggested, prophetically inter- 
esting. It is a field which borders on the regular 
duties of engineers employed by public bodies, and 
so is one which is generally appreciated by the pro- 
fession and to an increasing extent by the public. 

Administrators are subject to the direction of duly 
elected representatives in democratically organised 
communities, and it is from their ranks that engineers 
are so conspicuously absent. There are exceptions, 
it is true. The experience of the ex-President of the 
United States is not perhaps encouraging, but Mr. 
Hoover’s brilliant engineering career can hardly be 
blamed for economic disorders of world magnitude. 
In Canada, two members of recent federal Cabinets 
have been engineers. The present distinguished holder 
of the Transport portfolio has shown what an engi- 
neer can do in the reorganisation of his Department 
and of the administration of Canada’s national ocean 
ports ; but Mr. Howe is one of the only three engineers 
in the Canadian House of Commons. There are over 
seventy lawyers. The “ Engineering Group” of 
members of the British House of Commons is signi- 
ficant, but small in numbers and so in effect. Few 
though they be, however, such engineers do suggest 
that there is a place for representatives of the people 
who can bring to their task, although as subsidiary 
to the general attributes of those in public life, the 
specialised training of the engineer. If this technical 
training can only be linked with an appreciation 
of what may perhaps be called ‘‘ human engineering,” 
then a synthesis of great potential value will have 
been achieved, and a basis for valuable public service 
well formed. 

How can such a desirable result in the case of those 
engineers who are fitted for public life be achieved ? 
How can the slowly awakening interest of the general 
body of engineers in the social scene be fostered and 
developed ? Inevitably these questions arise, even 
for such a brief study as the foregoing. Inevitably, 
there can be but one satisfactory answer—education. 
When once out of college, the average young engineer 
will find himself swept into the maelstrom of modern 
industrial life, there to have his technical ambitions 
so satiated and his interests so fully occupied that he 
will have little time or inclination to give thought 
to the social implications of his work and to his 
responsibilities to the community by reason of his 
special training. If, however, he acquires his initial 
technical training in an atmosphere which will not 
allow him to forget that after graduation he will be 
a man and a citizen first, and an engineer only after 
that ; if he gains his engineering skill while learning 
at the same time that the efficient application of such 
skill could give far greater opportunity for the promo- 
tion of the common good than has yet been reached 
in practice—then alone may the average graduate in 
engineering be expected to take an interest in the 
community in which he goes to live, and, if he is of a 





suitable calibre, to aspire to take some part in the 
direction of public affairs. 

The call sounded by President Roosevelt may 
therefore well echo through the halls of engineering 
colleges, paying no respect to artificial boundaries 
such as that separating his own country and Canada. 
Mr. Roosevelt stated in his letter that “‘ the design 
and construction of specific civil engineering works or 
of instruments for production represent only one part 
of the responsibility of engineering. It must also 
consider social processes and problems, and modes of 
more perfect adjustment to environment, and roust 
co-operate in designing accommodating mechanisms 
to absorb the shocks of the impact of science.” The 
President went on to suggest that the curricula of 
engineering schools should be so balanced as to give 
young engineers ‘the vision and flexible technical 
capacity necessary to meet the full range of engineer- 
ing responsibility.” An impossible ideal ? Possibly 
it is, if the suggestion were to be considered literally. 
But as a hint towards the liberalising of engineering 
education which ean be seen to be so necessary, 
this message from the White House is indeed refresh- 
ing. The interested reader can easily confirm the 
validity of the need for the broadening of engineering 
curricula by investigating the nature of the engineer- 
ing training at his local university, contrasting it with 
the social implications of all engineering work, and 
so with the social responsibilities of all engineers. 

Without advancing specific proof by reference to 
actual engineering courses, enough has been said to 
show the need for engineering training to have some 
contact with social and civic affairs. This conclusion 
has been reached without mentioning that behind all 
thoughts of community well-being stands like a spectre 
the threat of modern warfare, made possible, inten- 
sified in all its horrors, and determined in its prosecu- 
tion by engineers. Considered on the technical aspect 
alone, the engineering achievements in war prepara- 
tion are probably superb. It is thus that they are 
probably viewed by those engineers whose scale of 
values has been unfortunately and tragically restricted 
to the measure of a technical task well done. How 
much the more vital, then, becomes the need for all 
engineers to be truly educated, and not merely tech- 
nically trained, when thought is given to this appalling 
misuse of the advance of the centuries! Perhaps 
nowhere has this thought been expressed in finer words 
than used in the James Forrest Lecture at the cen- 
tenary celebrations of the Institution of Civil Engi- 
neers held in London in 1928, delivered by that 
veteran scientist Sir James Ewing, in a way never to 
be forgotten by all who heard it. 

“The fact remains,” the white-haired engineer 
concluded to his spell-bound audience, “that ail our 
efforts to apply the sources of power in Nature to the 
use and convenience of man .. . leave him at bottom 
much what he was before. I used to think that the 
splendid march of discovery ... was accomplishing 
some betterment of the character of man.... But 
war came, and I realised,the moral failure of applied 
mechanics.... I saw that the wealth of products 
and ideas with which the engineer had enriched man- 
kind might be prostituted to ignoble use.... Surely 
it is for the engineer as much as any man to pray 
for a spiritual awakening, to strive after such a growth 
of sanity as will prevent the gross misuse of his good 
gifts. For it is the engineer who, in the course of his 
labours to promote the comfort and convenience of 
man, has put into man’s unchecked and careless hand 
a monstrous potentiality of ruin.” 








Hydrogen-Cooled Turbo- 
Generators 


FoLLowine several years’ successful operation of 
hydrogen-cooled synchronous condensers and fre- 
quency converters, the hydrogen coolimg of turbo- 
generators has been adopted by the General Electric 
Company of America. Twenty-three of these gene- 
rators, with an aggregate capacity of over 1,100,000kW, 
are being cooled in this way, nine of which are already 
in service. The sizes of the machines built or under 
construction range from 13,700 kW to 60,000 kW at 
3600 r.p.m., and from 65,000 kW to 150,000 kW at 
1800 r.p.m. Hydrogen cooling presents three main 
advantages, viz., (a) windage losses are reduced to 
approximately one-tenth of their value‘ with air ; 
(6) the machine output per Ib. of active material is 
increased by approximately 20 per cent.; and (c) 
corona damage and fire risk are eliminated. 

In the design of hydrogen-cooled generators, five 
principal requirements must be met :—(1) A gas- 
tight enclosing casing capable of resisting high internal 
pressure in the case of emergency must be provided ; 
(2) the rotating shaft extensions must be sealed against 
the outward leakage of hydrogen ; (3) the hydrogen 
pressure in the casing must be maintained above 
atmospheric pressure to prevent air infiltration ; 
(4) the hydrogen purely in the casing must be main- 
tained at a high value to ensure non-inflammability 
of the hydrogen and low windage losses ; and (5) an 
explosive mixture of air and hydrogen must not be 
present in the generator or the lubricating system. 

The first of these requirements is met by utilising a 
fabricated cylindrical construction for the generator 
stator frame, with the coolers for the hydrogen 
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within this casing. The General Electric arrangement 
for sealing the shaft extensions is shown in Fig. 1. 
It consists of a sealing ring attached to the generator 
side of each bearing, to which vacuum-treated 
lubricating oil is supplied under pressure. This 
system creates a film of oil completely surrounding 
the shaft to prevent the escape of hydrogen from the 
casing and the infiltration of air at this point. Since 
the sealing oil is vacuum treated to remove all 
absorbed gases, it will not give up air to the casing 
and reduce the hydrogen purity or give up hydrogen 
to the lubrication system. 

Oil flowing away from the sealing rings is carried 
to treating tanks, the oil from the hydrogen side of 
the rings passing to a hydrogen-detraining tank, and 
that from the air side passing to an air-detraining 


N 
Om TANK 


wee ewe ag 





Tre ENGINEER 
Swain Sc 


FIG. 1—ARRANGEMENT OF SHAFT SEALING SYSTEM 


tank. In these tanks the larger bubbles of gas 
absorbed by the sealing oil while in contact with the 
hydrogen and the air separate out by gravity and are 
returned to the casing and to the atmosphere respec- 
tively. From these tanks the oil passes into a vacuum 
tank, where practically all the gas remaining in solu- 
tion is removed. The oil pressure at the seals is 
maintained at a few pounds per square inch higher 
than the hydrogen pressure in the casing by the 
operation of the seal oil pump and a pressure regulat- 
ing valve. 

To supply the hydrogen continuously required by 
the generator to compensate for loss by absorption 
in the sealing oil and by leakage, the control system, 
shown in Fig. 2, is employed. This arrangement 
includes a solenoid-operated valve controlled by a 
pressure control switch, which operates to maintain 
the hydrogen pressure in the generator casing within 
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FIG. 2—ARRANGEMENT OF HYDROGEN PIPING 


predetermined limits. The hydrogen pressure is held 
between approximately 8in. and 12in. of water, 
although some generators are designed for emergency 
operation at hydrogen pressures up to 15Ib. per 
square inch. Increasing the hydrogen pressure 
increases the output by reason of the improved cool- 
ing properties of hydrogen at higher pressures and 
the greater weight of hydrogen circulated. 

The hydrogen supply is obtained from several 
commercial batteries connected to a manifold, and 
pressure-regulating valves reduce the bottle pressure 
of approximately 2000 1b. per square inch to about 
20 lb. at the solenoid valve. The gauge for measur- 
ing the reduced pressure has a contact which gives an 
alarm to notify the operator when the bottle in use 





is empty and is ready to be replaced by a full bottle. 
A continuous indication of the hydrogen purity in 
the generator casing is provided by a purity indicator 
operating on the thermal-conductivity principle. The 
instrument measures the difference in resistances 
and therefore the temperatures of two platinum 
coils in a Wheatstone bridge circuit. One coil is 
enclosed in a chamber through which the gas under 
analysis is passed, and the other is surrounded by a 
material of known thermal conductivity. The rela- 
tive temperature of the two coils, when subject to a 
known heating current, is dependent upon the relative 
thermal conductivities of the media surrounding 
them and the indicator can be calibrated to read the 
percentage purity of the gas under analysis. Hydro- 
gen from the generator casing is passed continuously 
through the analysis cell of the purity indicator by 
the generator fans, and a contact on the indicator 
operates an alarm if the purity reading falls below a 
predetermined value. 

An independent indication of the machine hydrogen 
purity is provided by a gauge which indicates the pres- 
sure developed by the generator fans and as this pres- 
sure is proportional to the gas density it serves to 
indicate the hydrogen purity. The solenoid gas 
admission valve, pressure control switch, the hydrogen 
purity indicator, fan pressure gauge, and other indi- 
cating instruments required for the operation of the 
generator in hydrogen are housed in a cabinet near 
the generator, and in this cabinet is an alarm system 
which by the operation of signal lamps and a horn 
notifies the operator of any abnormal condition in the 
shaft, sealing, or hydrogen control system. 

We are indebted for the foregoing particulars to 
an article by Mr. D. S. Snell in the February issue 
of the General Electric Review. 








Economic Foundry Production* 
By the late EUGENE RONCERAY, M.I. Mech. E. 


Or the many authors who have dealt on various 
occasions with the subject of economic foundry pro- 
duction, most have regarded the subject from their 
own particular angle. Thus it is often found that 
favourable or unfavourable opinions about mechani- 
sation, expressed with varying degrees of com- 
petence, mask commercial interests. Discussions 
following papers on the subject often suggested, by 
the stress which is laid upon details, that economic 
production is being lost sight of. 

The author, who has spent forty years of his life 
visiting foundries throughout the world, sometimes 
to install plants, on other occasions to manage them, 
and who, as a finale, created the first technical higher- 
grade school in the world for foundry practice, 
where he has taught for thirteen consecutive years 
manufacturing methods of the most advanced type, 
believes he has now the qualification at the end of 
his career to give his advice, and asks his contem- 
poraries to consider it as being disinterested. Before 
all things, he would point out that during these forty 
years he has frequently changed his opinion—a 
natural phenomenon when it is considered how 
rapidly the requirements have grown during this 
period and the no less rapid progress of the means 
of realising them. 

Foundry work is an industry in a state of constant 
evolution. It has daily to solve new problems of evér 
increasing difficulty. It uses raw materials of an 
expanding variety, and it must produce at a proper 
price and speed the requirements imposed by the 
march of the engineering industries of which it is the 
basis. These last conditions, which the laboratory 
worker often loses sight of, are not the least impor- 
tant. In truth, it is easier to find men who are well 
capable of melting a special metal or producing on 
a small scale and at high price a difficult casting 
than foundry executives combining with adequate 
metallurgical knowledge the qualities of competence, 
organising ability, psychological insight, energy, and 
leadership, who are the real men of which industry 
stands in the greatest need. 

In this review paper the metallurgical aspect of the 
subject will be put on one side and attention given 
solely to ways and means of actual production, with a 
special endeavour to point out to the younger genera- 
tion the difficulties and pitfalls inherent in foundry 
organisation and mechanisation. The subject might 
range from the pattern to the methods of moulding 
and pouring, but this would entail a complete review 
of foundry practice, and the object of the paper is not 
so ambitious. It is to be confined to the present-day 
practical situation of foundry mechanisation, a 
subject dealt with in several other recently published 
papers. 

Historical.—So far as is known, the first attempts 
at mechanisation date from 1875-80, when the 
Familistére de Guise concern—organised on the 
social side, it may be said in passing, in a manner 
even in advance of the present time by its founder, 
Monsieur Godin—constructed a very important 
machine (Fig. 1). This machine included four stations, 
three of which had turntables, serving successively for 
moulding, patching up and closing, pouring, and 
knocking out. A powerful hydraulic moulding press, 
comprising a part of the first moulding station, 
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rammed up large moulds ; the sand was concentrated 
at one definite spot, transported, moistened, milled, 
then riddled on the boxes. 

The object sought was not so much to reduce cost 
as to retain the older employees by making their 
work easier. Moreover, it allowed the firm to give 
quick deliveries of seasonable work, such as stove 
plate work. The plant, which had been duplicated, 
was destroyed during the war. It was not free from 
defects. However, after long hesitation it was 
partially reconstructed about 1926, practically with- 
out modification. Many points of real interest exist 
in this plant, which is a great credit to those who 
created it so long ago. 

Another plant, of an entirely different conception, 
was installed in the Deville Foundry at Charleville, 
Ardennes, about 1882. It relied on the use of a 
machine which rammed the sand by means of sheets 
or bags made of india rubber, at the back or interior 
of which compressed air was introduced. Doubtless 
because of difficulties associated with upkeep, the 
system, interesting as it was, never made real pro- 
gress, though the inventor, Monsieur Deville, 
improved the working of his machine by the installa- 
tion of sand preparing and sand handling plant well in 
advance of contemporary practice. 

In 1893 what is thought to have been the first 
American installation made its appearance. This 
was at the works of the Westinghouse Air Brake 
Company, of Wilmerding, Pa. Bogie wagons running 
on two parallel lines joined by a half circle at each 
end were actuated by a large wheel at one of the 
ends. Machines of the hydraulic type—among the 
few specimens the author has ever seen in the 
United States—were placed alongside and on the 
exterior of one of the lines. The machines were 
mechanically fed with sand from hoppers placed 
above them. Ramming was effected by raising the 
box and drawing the pattern through a stripping 
plate which remained suspended after the ramming. 
Cores were brought to the inside of the loop, where 
the operators set them progressively as the box parts 
were placed on the plates (bogies) by the machine 
moulders. Pouring was carried out along the straight 
line and shaking-out at the end of the far loop. The 
castings were, in the main, for air brakes, well known 
to be heavily cored and of complicated design. This 
plant constitutes practically the same system as is 
often used to-day, except that it is now customary 
to place the moulding machines inside and the 
mould assembly and auxiliary services outside the 
loop. 

It cannot be said that this plant or those at Guise or 
Charleville were failures. In fact, when the author, 
who first visited Wilmerding in 1907, returned there 
again in 1926, he noted but little change. Neither 
was the American plant any more a complete success 
than the other two, a fact easy to understand when 
the dusty, abrasive, and hot conditions under which 
such a plant operates are considered. These diffi- 
culties were great enough to discourage many men, 
however venturesome their spirit. 

The principal trouble was the inevitable presence 
of spilt metal and other material on the rails, which 
wedged the wheels, producing flats and resulting in 
the chaotic working of the plant. There was also the 
question of large-scale sand preparation, its trans- 
port and distribution, whilst experience was still 
required in core control, core assembly, and rapid 
core setting, &c., which are important factors in the 
success of a mechanised plant. The development of 
mechanical installations was slow because of the 
numerous difficulties of detail to be overcome, and 
sometimes took curious directions. One inventor, for 
instance, envisaged putting the moulds on a succes- 
sion of boats floating on a canal, the water being 
put in motion by means of a jet. The notion was soon 
abandoned. 

When the motor vehicle industry made such rapid 
strides in America, the need of mechanisation 
became more urgent, and the opportunities of develop- 
ment more numerous and varied; to-day, though 
perfection has not yet been reached, the regular 
operation of a well-designed mechanised plant can 
reasonably be expected. But the methods to be 
adopted must be rigorously chosen to satisfy the- 
problem to be solved. There is no universal solution, 
and the choice of plant and its success demand wide 
experience of the numerous difficulties to be over- 
come. 

Principle of Reduction of Handling.—The foundry 
is in a large measure an industry of handling. Reliable 
estimates have stated that the production of a ton 
of castings requires the handling of 170 to 200 tons of 
various materials. Thus there are three cardinal 
conditions to take into consideration—(1) to reduce 
the number and importance of the handlings, (2) to 
reduce their cost to the minimum, and (3) to design 
and build the plant so as to avoid frequent stoppages 
and reduce upkeep charges. 

The first factor is probably of more importance than 
the second. Consider, for example, the production of 
railway chairs, a type of casting unknown in the 
United States, and one which is disappearing in France 
where flat Vignoles rails are replacing the bull-head 
variety. The pattern shown in Fig. 2 requires three 
loose pieces A, B, and C. Several green cores are 
required for the spike holes. Thus, it is not a simple 
casting, but its manufacture in quantity has achieved 
a remarkable degree of perfection. 
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In most specialised foundries, metal patterns with 
loose pieces are simply laid down on follow boards 
by ones or twos. Occasionally pattern-drawing 
machines are used, but with no increase in rate of 
output. The moulds are made and laid down along 
the sand heaps on which the empty boxes rest. The 
moulder with his follow board and pattern walks 
along the sand heap. At the end of his work he has 
used up all his boxes and sand, and little by little 
has effected the transport of his pattern and board. 
The ramming being by hand, without excessive 
labour, the sides of the box may be made fairly thin 
and their size reduced to the minimum, leaving little 





space for sand around the patterns. The skill of the 


plant. Generally speaking, the fewer the handlings, 
the lower will be the cost, for handlings often neces- 
sitate either manual intervention, or machinery 
which is subject to wear. Choice should preferably 
be for machinery having a minimum of moving 
parts. Belts of various materials, for instance, would 
be preferable to chains for elevators, and inclined 
belt conveyors should be preferred to bucket elevators 
where space permits. 

Efforts must also be made to make greasing and 
upkeep simple and to avoid the use of inaccessible 
apparatus. Standardisation should be carried out 
to reduce the cost of spare parts. Ball bearings 
and automatic lubricators are an advantage, and so 
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Fic. 1—Mechanised Moulding Plant 


General arrangement of moulding machines. 


moulders and the boy helpers to draw the loose pieces 
is extraordinary. Under these conditions, it is a 
matter of no little difficulty to improve matters by 
mechanisation. 

In France the average production per man, pour- 
ing not included, is of the order of twenty-three cast- 
ings per hour. The author has himself, in England, 
seen a moulder and a boy making for a short period 
an average of one mould per minute. This constitutes 
an admirable example of the reduction of handling to 
&@ minimum by simple means, and well deserves 
the attention of the younger generation which may 
think that mechanical handling is synonymous with 
manufatturing economy. 

A second and quite different example will present 
another aspect of the problem. In advertisements 
in the technical Press sellers of moulding machines 
often show one or two machines in a corner and a 
large area in front covered by moulds, designed to 
show, it is presumed, that the machine is capable of 
large production. Anyone accustomed to studying 
the question of economic foundry production will 
realise that the unfortunate operator would have to 
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Fic. 2—Pattern for Railway Chair 


leave his machine and walk a long distance, carrying 
a heavy load in order to place his moulds so far away. 
Obviously, boxes and boards have to be returned to 
the machine, as should the sand. 

The first step to take to ameliorate such condi- 
tions is to reduce the walking distance. First, the 
machines can be placed centrally in the shop. Then, 
in many cases it is possible to cast more frequently 
and thereby reduce the pouring area. Such has 
been the case at Guise for as long as memory can 
recall. The pouring areas are quite small, and 
only a few boxes are necessary and just one or two 
men, for the moulds are poured practically as soon 
as they are made. The governing condition is, of 
course, always to have liquid metal available. It 
is surprising that such simple considerations have 
not long since attracted the attention of foundry 
owners who continue to make short and hasty 
meltings, whilst modern methods of melting permit 
the rate of output of molten metal to be easily con- 
trolled. 

Handling operations having been reduced in 
‘number and distance by proper foresight, it now 





remains to reduce their cost by the wise choice of 


The letters A, B, C, &c., indicate the sequence of operations 


on. Finally, it must be kept in mind that because 
of the serious cost of stoppages of part or the whole 
of the plant and the fact that foundry plant operates 
in a hot atmosphere containing sand and dust, the 
choice of machines should be based not on calcu- 
lation or low price, but on reliability, robustness, 
and good design and construction. An American 
expert of considerable standing has not been afraid 
to say that when the dimensions of the components 
of a machine have been determined by calculation, 
it is reasonable to multiply them by three to ensure 





first requisite for mechanisation is a sufficient daily 
tonnage of metal of a given composition, and the 
next, that the melting conditions are such that this 
metal can be poured either continuously or at very 
short intervals. 

These considerations exclude steel foundries using 
the open-hearth process or electric furnaces tapped 
at lengthy intervals, malleable foundries using 
either air or rotary furnaces, and ironfoundries 
having similar plant. Foundries using intermittent 
melting plant of small capacity, such as brass and 
aluminium furnaces fired by solid or liquid fuel, 
or electric furnaces, can organise a mechanised system 
by narrowing the pouring intervals. Foundries which 
best lend themselves to the use of conveyors are 
those making grey or malleable castings and using 
the cupola. Next in order are those which pour 
at short intervals, such as foundries working on 
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Fic. 3—Bottom of Cupola Showing Siphon Brick 


the duplex process, as, for instance, the cupola and 
electric furnace; brass and aluminium foundries, 
and steel foundries using converters (or the “ baby ” 
Bessemer converter). Circumstances thus alter cases, 
and there is need to study each case individually in 
order to avoid failure. 

Metal for Grey Ironfoundries.—For an experienced 
foundryman the cupola will meet all the requirements 
of a foundry producing grey iron castings. It is only 
rarely that either electric or rotary furnaces are used, 
and when this is the case, mechanisation is usually out 
of the question. Progress with the ordinary cupola 
is such that it will now easily provide large quantities 
of metal of the qualities required by industry. Quite 
often the speed of the conveyors has to be regulated 
by the cupola output. It is much easier, if a siphon 
brick be used (see Fig. 3) to do the reverse. If cupolas 
capable of a production greater than immediate 
requirements are selected, the siphon brick will enable 
variations in the metal requirements to be accome 





Fic. 4—Stock Hopper and Elevator for Mill with Bentonite Feeder 


satisfactory working of the plant. This obviously 
entails an increase in cost that those who have not 
had previous experience of continuous plant are 
loth to incur. Yet it is essential to remember these 
precepts when considering mechanisation. When 
the groundwork has been surveyed, it is necessary 
to think about pouring conditions and the composi- 
tion of the metal. 

Pouring and Metal Analysis.—The volume of work 
to be made, the composition of the metal, melting 
methods, and the possibility of obtaining metal at 
short intervals may all radically change the lay-out 
or even render mechanisation impracticable. The 





modated. This system has been in satisfactory 
operation for a number of years and has much to 
commend it. 

Metal for Malleable Ironfoundries.—Similar con- 
siderations apply to malleable ironfoundries operating 
with cupola metal. In this case, however, it is neces- 
sary to take into consideration the short freezing 
range of this material, and the melting and pouring 
rates must be as close together as possible. 

The situation is ameliorated when a duplex system 
is employed, the cupola melting large quantities of 
scrap and the electric furnace periodically receiving 
from it a predetermined quantity of metal for 
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compositional adjustment and superheating. The 
malleable foundry of Chevrolet at Saginaw, Michigan, 
has worked on such a system with distinct success 
for a number of years. In 1926 the author saw in 
operation in this foundry a cupola with a capacity of 
20 tons per hour melting steel scrap. About every 
three minutes a ton of metal was tapped and poured 
into a 10-ton -electric furnace. Rapid analysis of 
samples determined the carbon and silicon contents 
of the iron leaving the cupola. This plant has since 
been expanded. It is impossible to envisage the 





time take all the production, which would control 
its speed, and it would act as a mould storage. Pour- 
ing and knocking out would be effected during this 
time on the second conveyor, and on reversal the 
moulding machines would feed alternately the two 
conveyors. A number of plants have already been 
installed on this principle. Others have been able to 
manage with one conveyor, but only under conditions 
where the production is regular and the composition 
standardised. 

Sand Preparation.—One of the greatest difficulties 





culties arise due to the sand sticking to the pattern, 
and the condensation of steam on chills or cores, &c. 
Some firms have deemed it wise to incorporate 
costly and complicated sand cooling plant in the 
mechanised systems. It is better, however, in the 
author’s opinion, to increase the size of the storage 
bins, or, more precisely, the volume of sand in the 
system to such an extent that excessive heating is 
eliminated. In practice, the temperature of the sand 
becomes too high only when it is used too frequently. 
A small additional expenditure is involved, but it 























mechanisation of malleable ironfoundries melting 
with either an air or rotary furnace. 

The conditions at Saginaw can be reproduced on 
a small scale, better fitted to European conditions. 
Few malleable ironfoundries, however, could possibly 
install such plant, for malleable iron is used to a 
much less extent in Europe than in America. There 
are, however, a certain number of specialities for 
which mechanisation can be usefully employed, 
without the interposition of the electric furnace, for 
both blackheart and whiteheart castings, such as, for 
instance, the manufacture of fittings, motor vehicle 
parts, and agricultural implement components. It is 
worth stressing once more that wide experience is 
essential to avoid misfits. 

Casting Arrangements for Steel Foundries.—Steel 
may be produced by the crucible, open-hearth, 
electric, or converter processes. The crucible, either 
coke or oil-fired, has little future where large quan- 
tities are required. The open-hearth process is best 
suited to the slow production of relatively large 
quantities, the minimum period between tappings 
being of the order of six hours, and is thus useless for 
the mechanised foundry. Much the same applies 
to the electric furnace. Thus there remains the 
cupola converter combination, which is well capable 
of giving good hot metal two or three times an hour. 
This gives short-interval production comparable with 
that of bronze foundries. 

In fact, to the best of the author’s knowledge, no 
steel foundry with conveyors exists. It is by no means 
impossible, however, and several projects have been 
devised in the past, based on the use of the con- 
verter. The converter process has been unfavourably 
criticised recently, not wholly justifiably. Some com- 
panies refuse to accept steel produced by the con- 
verter and favour the electric furnace, which they 
consider to be safer; but this is by no means 
axiomatic (for very poor steel can be made in an 
electric furnace) and future developments may easily 
change conditions. There is no reason why the con- 
verter should not be controlled, developed, and 
standardised much as the cupola has been. All that 
a user should demand is a product of given qualities, 
allowing the greatest latitude to the foundry, so long 
as that product is satisfactory. 

There still remains the high-frequency furnace, 
which at the moment, however, has not yet reached 
a stage at which production in quantity is possible. 

Casting Conditions for Non-ferrous and Light Alloys. 
—In this section of the industry, small units, capable 
of yielding liquid metal at reasonably frequent 
intervals, can be considered as normal practice. 
They can be multiplied so as to give a virtually 
continuous supply of metal. There is usually the 


difficulty of varying compositions, and of having to 
pour into green sand moulds. The provision of two 
conveyors serving a line of moulding machines is 
The first of these conveyors would for a 


advisable. 





Fic. 5—Sand Conditioning Plant in Steel Works 


which had to be overcome by the early designers of 
continuous casting plants was the ample supply of 
suitable sand. The early French plants, following 
established national custom, used well-prepared 
facing sand and roughly prepared backing sand, 
This made for quite a complicated installation. In 
America, where it was usual to use one sand only, the 
installations were much simpler to design, and only 
recently has plant involving the use of facing sand 
made its appearance. The machines for preparing 
the system sand in America are fairly crude. They 
are essentially of the mixer screen variety (revivifier 
rotary single-ring disintegrator). Their production is 
large, their working easy and reliable, and they 
readily lend themselves to continuous production. But 
the quality of the sand is rather poor and efforts are 
now being made to develop large-production con- 
tinuous apparatus giving high-grade moulding 
sand. 

This demand has been met for several years in 
France and certain other European countries by a 
rubbing machine which gives a large quantity of 
well-rubbed sand seldom requiring subsequent treat- 
ment by the use of an aerator. Good sand is thus 
provided for the whole mould, and it is highly suit- 
able in the case of fine work, when riddled over the 
pattern. One of these mills is shown in Fig. 4 as 
installed at the Bradford works of the English 
Electric Company, Ltd. It is fed from the centre 
regularly and continuously, with the appropriate 
additions, such as new moist sand, or bentonite, &c., 
which pass beneath wide and heavy mullers, rotating 
on an edgeless circular plate. The difference between 
the circumferential speeds of the mullers and plate 
produces an intense rubbing action. The sand first 
gathers in cakes, is cut twice each revolution, and 
then passes beneath the next muller. After a large 
number of turns it reaches the edge of the plate, 
where a plough transfers it in a fluffy condition on to 
a conveyor. Some of these machines produce 30 tons 
an hour and even more. Fig. 5 shows such a machine 
at the steel works of Messrs. Baume, Marfont. 

The principle of continuous’ working of sand- 
preparing machines is being increasingly appreciated 
and is one of the most striking advances recently 
made, for not only is the sand of the best quality, but 
the proportion of new sand or bentonite to be added 
ean be reduced, as also can the labour required. The 
only remaining difficulty is the control of the moisture 
content in the sand, which demands experience and 
close supervision. 

The technical Press recently brought up the ques- 
tion as to whether it is possible to work with hot 
sand, and even cited the case of the ‘“ Perlit ’’ process 
to justify its use. The article in question, however, 
omitted to mention that this process involves the 
use of dried moulds, whereas continuous production 
plants always use green sand. Sand may be slightly 
warm, but when it becomes too hot practical diffi- 





ensures reliability of output at a lower cost than the 
installation of costly and complicated apparatus for 
sand cooling. 

(To be continued.) 








AMERICAN PETROLEUM INDUSTRY 

Propuction of crude oil in the United States 
in 1938 was 5 per cent. less than in 1937, reaching 
1,214,355,000 barrels, while the stock declined to 
about 300,000,000 barrels, a loss of 7,155,000 barrels. 
On the other hand, stocks of all products increased 
by nearly 11,000,000 to a high total of 575,954,000 
barrels. Discoveries were less than withdrawals, as 
was the case in 1937, and an appreciable reduction in 
discoveries is expected for 1939, on account of reduced 
exploration work. The 27,000 wells drilled in 1938 
numbered 16 per cent. less than in 1937; of these, 
19,199 were oil wells, 5962 were dry, and 1966 were 
gas wells. For 1939 it is expected that the total put 
down will number 25,500, including about 4000 in the 
new oilfields of Illinois. Exports reached a record 
height of more than 195,000,000 barrels, partly due 
to war conditions in the East and the threatening 
conditions in Europe. The total was 13 per cent. 
above that of 1937. A depth record of 15,004ft. was 
reached in California. Two developments in drilling 
machinery during 1938 included higher efficiency and 
lower cost in equipment for ordinary work, and light, 
portable equipment for rapid and cheap sinking of 
shallow wells as well as for deep exploration wells. 
Further study has been given to the design of drill 
bits, and has resulted in greater footage per day and 
per drill bit. There was also progress in the design of 
the turbo-drilling bit, which is actuated by the mud 
flow rather than the drill pipe. Its practical develop- 
ment would decrease the cost of drilling, and also make 
it economical to drill to greater depths than those 
yet reached. Another development is in oil meters for 
individual wells, thus eliminating a large number of 
tanks that are now built for the sole purpose of 
gauging production. In pumping equipment there 
has been wider use of hydraulic sub-surface pumps and 
other methods dispensing with pump rods. Although 
wider spacing of wells is being recognised, there is still 
the problem of reducing the number of unnecessary 
wells. 





MeRrcHANT SHip CONSTRUCTION IN THE UNITED STATES. 
—In addition to the number of new merchant ships under 
construction in the United States, it is anticipated that 
orders will shortly be placed for twelve more vessels of 
the ‘“‘C-1” type, and twelve high-speed tankers. The 
**C.1” class of ships are of about 8000 tons, and have , 
a speed of 14} knots, whilst the proposed tankers will 
have a speed of about 184 knots, 
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Markets, Notes and News 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 
The Continental Steel Trade 


The gradual improvement which has been taking 
place in the position of the Continental steel works has 
become more definite. A feature recently has been the 
increased flow of new business from overseas markets. 
It is probable that export buyers have at last become 
alarmed at the possible interruption to their supplies 
should the international situation further deteriorate. 
As a result there has been a small rush to cover require- 
ments, although most of the business transacted has 
been for fairly near delivery. The possibility that the 
chief steel-producing countries will be obliged to con- 
centrate upon rearmament work, and will thus be unable 
to accept a normal tonnage of export orders, is also a point 
which has evidently aroused some concern. Cosibel, the 
Cartel selling organisation in Belgium, booked orders 
in the period April Ist to April llth, totalling 45,000 
tons, of which 20,000 tons were for home consumption 
and 25,000 tons for export. It is interesting to note 
that the total included 19,500 tons of bars, 1500 tons of 
joists, 11,500 tons of semis, 8500 tons of plates, and 4000 
tons of thin sheets. Lately the Continental steel works 
have shown an inclination to adopt a firmer attitude with 
regard to concessions, and this has also influenced foreign 
buyers. At the same time all the steel works, excepting 
the German makers, appear susceptible to suggestions 
that they have to meet American or Australian competition 
and are very willing to make “ fight’ prices. Quite recently 
the official figures were being cut by 10s. on plates, 15s. 
on bars, 15s. on angles, and 20s. on sheets. This week a 
brisk demand has sprung up for foundry pig iron, the 
price of which in Belgium is 69s. to 70s. In Germany the 
works are operating under conditions of great pressure, and 
much of the export business offered has to be refused. 
This is particularly the case where overseas buyers have 
requested early shipment. The business placed with the 
German works has come largely from South America, but 
there has been a revival in the demand from India and the 
Near East. Recently Japan placed an order with German 
works for 40,000 tons of steel, and it is expected that a 
further 30,000 tons will be given out if the necessary 
finance can be arranged. The scarcity of steel in Germany 
has been met by many restrictions upon its use in building 
and other consuming industries. Suggestions were made 
that a good tonnage of steel should be imported from 
Luxemburg, but so far this has not eventuated. The 
scarcity of steel materials in Germany has been increased 
by the difficulties of transport, owing to the congested 
state of the railways. 


The Pig Iron Market 


Although there has been some improvement in 
the demand for foundry iron, consumers’ requirements are 
still Lmited and the makers can see little prospect of an 
increase in production. The reason is that the require- 
ments of the light castings industry have not expanded in 
accordance with expectations, and this is due to the 
diminished requrements of the Building trade. At the 
same time, for several weeks past there has been an 
increasing demand for low-phosphoric iron from engi- 
neering foundries and machine tool makers. This latter 
business largely accounts for the increase of 13,500 tons 
in the production of foundry iron last month. It is 
interesting to note that the output of hematite iron in 
March was the only description which showed a reduction, 
the figure being 4900 tons below that for February. The 
output of basic iron rose by 69,000 tons and of forge by 
600 tons. In the Cleveland market signs are plainly visible 
that more foundry iron is being required by the consuming 
trades, but so far the restricted production plus the stocks 
in hand have been able to meet all needs. Recently the 
shortage of scrap has forced the foundries to use more pig 
iron. In the Midlands the engineering foundries employed 
upon Government work are taking large supplies of low- 
phosphoric iron, but the request for high-phosphoric 
quality continues to drag. The price of the former is 
uncontrolled and although business has been done at 2s. 
less, the market price may be called £5 5s. to £6d/d. The 
market would not be surprised if the quotation firmed up 
to £5 7s. 6d. or possibly £5 10s. The Scottish light castings 
founders are not well employed, but lately have shown a 
disposition to take more iron, although there are still 
stocks in consumers’ hands to be liquidated, and in some 
eases deliveries to be completed against old contracts. 
The position in the hematite market is steadily improving. 
There is a vigorous home demand and it is anticipated that 
the rather heavy stocks which remain in the hands of the 
producers will be quickly reduced. It is declared that pro- 
duction is now less than consumption, and consumers are 
beginning to safeguard their future requirements by 
placing contracts for forward delivery. A little export 
business has been done in hematite iron at around £5 lis. 
for No. 1 quality, but the overseas trade is really negligible. 
The production of basic iron continues to increase and 
another furnace has been put into blast on this quality on 
the North-East Coast. 


The North-East Coast and Yorkshire 


Activity in the steel industry is increasing and 
consumers, with recollections of the scarcity prevailing 
in 1937, are showing an eagerness to cover their forward 
requirements. Lately the works have booked a number of 
contracts for third quarter delivery, subject to a price 
clause. Some of the makers say that the needs of the 
consuming trades are already in excess of the production 
and that the demand is still growing. Additional plant is 
being brought into operation where possible, and it is 
stated that practically every steel furnace on the North- 
East Coast is now in operation. Fresh Government 
orders for the supply of A.R.P. materials are expected to 
be given out within the next few weeks, and this will add 
to the pressure upon the works. Some uncertainty also 
exists as to the effect of the institution of a Ministry of 
Supply upon the position, although for a long time 
priority has been usually secured by Government Depart- 


ments for their particular supplies. The new orders for 
ships have placed the plate mu/ils in an entirely different 
position than that occupied some weeks ago. Then they 
were probably the worst off for orders of any section of the 
industry; now they are assured of several months’ 
working at capacity. The constructional engineering 
industry has also provided a good outlet for joists and 
sections and a number of forward contracts have come to 
hand from this source. Extensions to works, aerodromes, 
and balloon hangars are absorbing heavy tonnages of 
steel and are likely to do so for some time. The production 
of semis is being strained to the utmost, but even so there 
is now a noticeable shortage, and it is understood that 
increased quantities will be bought on the Continent. The 
sheet works are operating at full capacity principally on 
A.R.P. orders, but lately there has been a slight revival in 
the home trade and some of the export markets appear to 
be waking up. Overseas business, however, is by com- 
parison dull, although it is noticeable that the exports in 
March were practically double those of the previous 
month. In the Yorkshire steel-producing districts the 
works are employed practically at capacity and have 
already a good reserve of orders in hand. The pressure to 
obtain semis is severe and the mills producing this class 
of material are extending their delivery dates, particularly 
in the basic steel section. Business in acid billets is steady, 
but not so active as in other descriptions. In the Sheffield 
district there is an active demand for bright-drawn steel 
and the production of stainless steel is at a high level. 
The armaments section is working at heavy pressure and 
the demand for ordinary steel, such as joists, sections, and 
bars, is growing. 


The Midlands and South Wales 


The rapidity with which the demand for steel of 
all descriptions has developed in the Midland market is 
causing some surprise. For the whole of the year and the 
greater part of 1938 consumers resolutely declined to buy 
or to place forward contracts. Their attitude is now chang- 
ing and a considerable volume of business has been placed 
for third and in some cases fourth quarter delivery. In 
the semi-finished steel department the works have been 
operating at capacity for some time, but they are unable 
to meet the demand, and a scarcity seems to be threatened. 
It is understood that this will be met by the importation 
of foreign billets, but some aspects of the situation are 
uncomfortably similar to those which characterised the 
early stages of the last boom, and this has increased the 
desire on the part of consumers to cover forward wherever 
possible. In the Midlands the demand has been prin- 
cipally for untested steel billets, but recently larger quan- 
tities of tested quality have been sold. Practically all 
departments of the finished steel market are working under 
pressure and there is a tendency for makers to extend their 
delivery dates. The rearmament and A.R.P. programmes 
are, of course, largely responsible, but in addition the 
demand for ordinary commercial purposes has expanded 
and appears to be still developing. The recent orders for 
ships has led to the placing of considerable contracts for 
plates and other shipbuilding steel for delivery over the 
next six months. Many constructional engineers also 
have been in the market of late, and in some cases have 
covered their requirements until the end of the year at 
prices ruling at date of despatch after June 30th. The 
re-rolling industry is well supplied with work, both in 
small bars and strip, and fresh A.R.P. orders are expected 
to be reaching this section shortly. In South Wales also 
the demand for steel is largely in connection with the 
rearmament programme. New shipbuilding orders and 
contracts for ship repairs have increased the demand for 
plates and sections, whilst the constructional engineers are 
taking considerable tonnages of joists and sections. The 
tin-plate works have a good reserve of orders on their 
books now and after the end of this month will be operating 
at 70 per cent. of capacity. Some of the steel furnaces 
have recently had to close down owing to the shortage of 
scrap, and it is anticipated that important supplies will 
soon be available to enable them to resume operations. 


Current Business 


Colvilles, Ltd., Glasgow, have placed a contract 
with Ashmore, Benson, Pease and Co., Ltd., Stockton-on- 
Tees, for the erection of a blast-furnace. The Neath 
(Glamorgan) Rural District Council has passed plans for 
the erection of eighteen buildings in connection with the 
new aluminium factory at Resolven. William Gray and 
Co., Ltd., West Hartlepool, have booked orders for three 
new vessels. Lithgows, Ltd., Port Glasgow, have received 
orders for two cargo steamers for Glasgow owners, one 
for T. and J. Harrison, Liverpool, and for a cargo motor- 
ship of 9000 tons for the Hain Steamship Company, Ltd. 
T. and J Harrison have placed an order for a cargo steamer 
of about 6000 tons gross with Charles Connell and Co., Ltd., 
Scotstoun, who have also received an order from Ben 
Line Steamers, Ltd., for a vessel of over 9000 tons dead- 
weight. Since the beginning of April the Burntisland 
Shipbuilding Company, Ltd., have obtained orders for 
twelve cargo ships, representing about 100,000 tons d.w. 
It is announced by the High Commissioner for New 
Zealand that contracts to the value of more than £31,000 
have been placed with British firms during March, includ- 
ing orders for cable in Lancashire and London, and 
structural steel in Motherwell. A new factory site has 
been acquired by Austin Lifts, Ltd., in Heaton Terrace, 
Newcastle-upon-Tyne. Scottish Oils, Ltd., have decided 
to erect a shale oil works near West Calder, and new 
mines will be opened by the company. Lord MacGowan, 
the chairman of Imperial Chemical Industries, Ltd., 
speaking in Glasgow recently, announced that the Bells- 
hill works of the company are to be extended, and also 
the works at Hillington, where I.C.I. are interested in the 
manufacture of non-ferrous tubes in conjunction with the 
Coltness Iron Company, Ltd. The Manchester Corpéra- 








tion has placed an order for eighty-three omnibuses, valued 
at £200,000, with the Daimler Company, Ltd., Coventry. 


Export quotations are 


James Barwell, Ltd., brassfounders, of Great Hampton 
Street, Birmingham, have received a further order for 
hand bells for air raid wardens under A.R.P. from the 
Home Office. Immediate delivery of 15,000 bells is 
required, and the company has already supplied 50,000 
bells. Production has been commenced at the Reddish 
premises of Crossley Brothers, Ltd., gas and oil 
engine makers, of Openshaw, Manchester. These works 
were acquired from Ruston and Hornsby, Ltd. The 
Department of Overseas Trade announces that the follow- 
ing contract is open for tender :—Egyptian Ministry 
of Finance, Department of Survey and Mines: Supply 
and delivery of quantities of new and/or second-hand 
angle irons, 12}, 25, 50, and 75 cm. (Giza, May 3rd). 


Copper and Tin 


There has been a slight improvement in business 
in the electrolytic copper market, but the expansion in 
demand which was prophesied a few weeks ago has 
not developed. Sentiment seems to have improved, 
but there are several factors which militate against a 
general buying movement. In this country the principal 
buying has been by Government Departments, and 
consumers have displayed only a moderate interest 
in the metal. There is a reluctance to cover require- 
ments far forward, and in some cases users say they are 
unable to gauge their needs with sufficient accuracy to 
justify committing themselves upon an extensive scale. 
Business on the Continent has been restricted, and not 
unnaturally there is a certain amount of hesitation on 
the part of sellers to enter into important transactions 
with Italy and Germany. In the case of the latter country 
the exchange position is difficult, and in many instances 
sellers demand cash against shipment. It is interesting 
to note that a report has been current that Italy has 
bought 5000 tons of copper from Norway. In America 
the market followed the general expectation, and the 
price receded to 10-25c. from 10-50c. This did not, 
however, stimulate buying, and consumers held out for 
a further reduction to 10c. One of the customs smelters 
cut the price to that level, and in the present state of the 
American market it was not surprising that this quickly 
became the market quotation. Trading in the London stan- 
dard market has been dull, and the contango has tightened 
to 6s. 3d. to 7s. 6d. as a result of the dearer money rates. 
The wide margin between standard and electrolytic 
copper has attracted some attention. It is suggested 
that one of the reasons is the absence of any speculation 
in the standard market and a tendency towards tighter 
conditions in the electrolytic section.... Values in the 
tin market have advanced steadily during the past week, 
and the price has risen above the £220 level, which dealers 
believed was the object of the Control a week or two 
ago. The persistent buying by American consumers 
has been largely responsible and the market has been 
further strengthened by reports that the United States 
Government is considering the advisability of laying down 
substantial war stocks. On the London market the prompt 
position is tight although there is no lack of tin in stock. 
The increase in the backwardation has created some adverse 
comment in the market, and the suggestion has been 
made that the Buffer Pool should release tin for the 
market in order to avoid an artificial scarcity of prompt 
metal. It is expected that the statistics for April will 
show a decrease in the visible supply, and it is estimated 
that the American deliveries may reach 6000 tons. The 
market is inclined to take an optimistic view of the 
future, and expects that the price will advance to at 
least £230. 


Lead and Spelter 


There has been rather more active buying on 
the part of consumers in the lead market which is attri- 
buted to the disturbed international outlook. Users, 
at length, appear to have come to the conclusion that 
to carry stocks in the present circumstances is a sound 
policy, although this movement has not yet gone far. 
Inquiry from the Continent also has been on a more 
active scale, and this has promoted a greater feeling of 
confidence in the London market. Prices have not fully 
reflected the increased business, largely because there has 
been plenty of lead available and the producers have shown 
no reluctance to meet the demand. It is noticeable that 
speculation is insignificant, and it is evident that operators 
distrust the international situation too much to involve 
themselves in heavy commitments. The arrival of sub- 
stantial shipments of Mexican lead has also exercised a 
repressive effect upon values. Some of this lead went into 
warehouse, but on the whole the market absorbed these 
arrivals comfortably, and the contango rate has receded 
to 2s. 6d. According to figures issued by the American 
Bureau of Metal Statistics, the stocks of refined lead in 
the United States at the end of March totalled 122,000 
short tons, against 122,100 tons at the end of February. 
Production during March rose to 40,800 tons, against 
39,300 tons in the previous month, whilst shipments 
were 40,900 tons, against 34,400 tons in February... . 
Neither consumers nor speculators have displayed much 
interest in the spelter market, which remains in what can 
only be described as a lethargic condition. The uncertainty 
of the international outlook has probably done much to 
check speculation, and the approach of the Budget 
was also a contributing factor. This year the Budget 
was of more than ordinary interest to the market, since 
it was considered possible that some reference would be 
made to a scheme for giving the home industry increased 
protection. This possibility had for many weeks exercised 
@ restrictive influence upon business in spelter. The 
demand from the consuming industries has been well 
maintained at recent levels, which, however, have been 
rather disappointing. The brass trades, which are 
understood to hold some good Government contracts, 
have been amongst the largest buyers, and there is a 
sustained demand from the galvanisers who are engaged 








upon A.R.P. contracts. 
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Current Prices for Metals and Fuels 


Makers’ official home trade price, per ton, delivered buyers’ stations. * Joists, Sections, Bars and Plates are subject to a rebate of 15s. to home users purchasing only 
from Associated British Steelmakers. Export prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 


NON-FERROUS METALS. 


PIG IRON. 
Home. 
Foundry home prices, except for Scotland, less rebate of 5/-. 
(Dld Teesside Area.) 
s. d. 


N.E. Coast— 
Hematite Mixed Nos. ... 
ss No. 1 
Cleveland-— 
No. 1 poh 
No. 3 G.M.B. 
No. 4 Foundry 
Basic 
MIDLANDS— 
Staffs— 
North Staffs Foundry ... 
» » Forge 
Basic Sak 9 ae 
Northampton— 
Foundry No. 3 
Forge 
Derbyshire— 
No. 3 Foundry 
Forge 
ScoTtLanp—- 
Hematite, f.o.t. furnaces 
No. 1 Foundry, ditto ... 
No. 3 Foundry, ditto 
Basic, d/d 
N.W. Coast— 
Hematite Mixed Nos. ... 


£ 
6 
6 


~~ 


5 
4 
4 


0 


1 
18 
12 


18 
15 


ae 
ee 


O25: 
0 
6 


(Delivered to Black Country Station.) 
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Lancs AND YORKs— 
Crown Bars 
Best Bars 
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Crown Bars : 
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Best... 

CoasT— 

Crown Bars 

Best Bars 

Double Best Bars . 


N.E. 


Oe 
. 15 
| 
aso 
. 12 


Rea 
oe 
. 13 


ooaoc So 


—} 


ee 
@ uc 
O23 


NORTHERN IRELAND AND FREE StTaTE— 





Crown Bars, f.o.q.... ge | > ae Sea 
STEEL. 
*Home. 
LONDON AND THE SouTH— £ s. d. 
Angles - 16:30 6. « 
Tees... ~ 2) 10-6 .. 
Joists 1010 6.. 
Channels... 1015 6.. 
Rounds, 3in. and up 1110 6... 
io) under 3in. S317. =. 87... 
Flats, under 5in. 11 17 6f.. 
Plates, jin. (basis) 1015 6.. 
Pa Hee 2353: at OS. 
: hin. ... |e a a 
maui <a 1110 6.. 
Un. fin. to “a ‘jad. 
6 lb. per sq. ft. (8-G.)... 11 12 6 .. 
Boiler Plates, Zin. 33-33. 6-2 
Nortu-East Coast— £ 8. d. 
Angles So ee Oe, 
: Tees... a oe aS 
Joists oe. 3.9 :: 
Channels... . 1013 0.. 
Rounds, 3in. and up Soy: ie Sa ea 
mn under 3in. 11 15 Of.. 
Plates, in. (basis) 1010 6.. 
bi frin. ... 1015 6... 
” fin. ... BR O°@ 
a fin. .. 3 ee oe 
Un. fin. to oad joel. 
6 lb. per sq. ft. (8-G.)... 11 12 6... 
Boiler Plates, fin. 7 et a ee 
MIDLANDS, AND LEEDS anD DistTRIcT— 
£ s. d. 
Angles 10°76 8": 
Tees... ee ee 
Joists 18: 2% ., 
Channels.. S > ae eee 
Rounds, Sin. ontn up - (he anes 
under 3in. Ei AG 08;:. 
Flats, 5in. and under 11 15 0Of.. 
Plates, in. (basis) 1013 0.. 
2 zs fin. ... 10 18 0O.. 
: jin. ... So Se. 
a frin. ... eee SE i GAR 
Un. jin. to and incl. 
6 Ib. per sq. ft. (8-G.)... 11 12 6.. 
Boiler Plates, din. 1110 6.. 





Export. 
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n or 


or 
ow 
oe 


Export. 
£ s. d. 
12 5 0 
1215 0 
12 5 0 
1215 0 
13 5 0 
TExport. 
£ s. d. 
10 0 0 
11 0 0 
10 0 0 
10 5 0 
11 0 0 
11 0 0 
ll 0 0 
10 2 6 
10 7 6 
10 12 6 
1017 6 
1112 6 
1112 6 
£ 8s. d. 
10 0 0 
A, 
10 0 0 
10 5 0 
11 0 0 
11 0 0 
10 2 6 
10 7 6 
10 12 6 
10 17 6 
1112 6 
11 12 6 
£ s. d. 
10 0 0 
11 0 0 
10 0 0 
10 5 0 
ll 0 0 
ll 0 90 
11 0 0 
10 2 6 
10 7 6 
10 12 6 
10 17 6 
1112 6 
11 12 6 

















STEEL (continued). 
*Home. +Export. (Official Prices, April 26th.) 
GLascow AnD Districtr— £ s. d. £ s. d. | Coppzrr— 
anges ose ret ay 8 OES Nc £41 15 Oto £41 16 3 
Tees... ay 88... 1 0 0 : : é 
Joints ; 1080. 10 0 0 Three Months ... £42 1 3to£42 2 6 
Channels... areas a} a ee 10 5 0 Electrolytic £48 0 Oto f48 10 0 
Rounds, 3in. and up 8. 6 .. 11 0 0 Best Selected _— ” Bir- . 
» under 3in. 11 16 Of.. il 0 0 mingham wes ¥ £48 5 O 
Flats, Sin. and under ... Il 15 Of.. BB: 38:8 Sheets, Hot Rolled £78 0 0 
Plates, fin. (basis) 10 10 6 10 2 6 
frin. ... 1015 6. 10 7 6 Home. = Export. 
f fin, nm 6S 10 12 6 Tubes, Solid Drawn (basis) 123d. 12}d. 
» ee eet! Vek tak, Sox 10 17 6 ” Brazed (basis) 12}d. 123d. 
fein. to oni incl. Brass— 
oi "Stig tag ee 3 ee ; 2s si 5 Ingots, 70/30, d/d Birmingham £37 0 0 
Sour WaLes AREA— £ 8s. d. £ s. da. ‘ Home. Export. 
Angles 10 8 0.. 10 0 0 Tubes, Solid Drawn 2/1 Alloy 114d. 11}d. 
Tees... | ae ae ee ll 0 0 - Brazed 134d. 134d. 
Joists... ie “6-0: 0 0 0] Try— 
eer... ante sme teal Manes . £223 10 Oto £224 0 0 
Rounds, 3in. and up i: We Se ee ll 0 0 g 
A under Sin. 11 15 Ob. 11 0 0 Three Months ... . £221 0 Oto £221 5 0 
Flats, 5in. and under ... 11 15 Of.. 1l 0 0| SpELTER— 
Plates, jin. (basis) 10 13 0 10 2 6 Cash ... £13 13 9to£13 16 3 
3 a a “i . : ms = Three Months ... £13 15 Oto£l3 16 3 
af 1 Selec hs eee Se Se 10 17 6 | Leap— 
Un. in. to pa “tel. | RNS Nae be £14 8 9tofl4 10 0 
of. perag. 8. (6-0)... 112 6... 11 12 6 Three Months ... £14 11 3tofl4 12 6 
A Rhee Betvast. Rest oF IRELAND. | ajuminium Ingots (British) ... £94 (net) 
4: ey, -a, £ s. d. 
Angles ie ee aD 1015 6; ~~ i tue Rat 
Tees... Vee Bee ES 1115 6 FUELS. 
Joists ac Re Re @:. 1015 6 
Channels... .. 1018 0.. 11 0 6 SCOTLAND 
Rounds, 3in. and up ... 11 13 0 ... 1115 6 | LANARKSHIRE— 
a under 3in. ag “Ooh 12 2 6 (f.0.b. Grangemouth)— Export. 
Plates, 2in. (basis) 16.16 6... 10 18 0 Navigation Unscreened 18/— to 18/6 
i= lansoe is eB ll 3 0 Hamilton Ell V6 
‘e jin. om Te ae tes ll 8 0 Splints 18/6 to 19/6 
” fin. . ae | te ae ee 12 10 0| Ayrsurre— 
Un. #in. to }in. ry SER 8D S-. 11 12 6 (f.0.b. Ports)— 
t Rounds and Flats tested quality ; sonaied, 3s. less. Steam 15/6 
OTHER STEEL MATERIALS FirEsHIRE— 
Home. Export, f.o.b. (f.0.b. Methil or Burntisland)— 
Sheets. £ 3. d. £ s. d. Prime Steam . ' 16/6 to 17/- 
11-G.and 12-G.,d/d 1315 0 11-G.te14-G. 11 5 0 Unscreened Niecigntion, 18/6 
13-G.,d/d... ... ... 14 2 6 15-G.to16-G. 1115 0 vente ate 
14-G. to 20-G.,d/d... 1410 0 17-G.to18-G. 12 9 O/ (604 Leithy— bs 
21-G. to 24-G.,d/d... 14 15 0 19-G.to20-G. 12 5 0 Hartley Prime 16/6 to 17/ 
25-G. and 26-G.,d/d 1510 0 21-G.to22-G. 12 17 6 Secondary Steam ... 15/9 to 16/- 
South Africa, Rhodesia, Nyasaland, £14; Canada, £14 12s. 6d., 
f.o.b. basis. Irish Free State, £14 15s., f.0.q., 4-ton lots. ENGLAND 
The above home trade sheet prices are for 4-ton lots and over; | SourH YorksHrREe, DoncastER— 
2-ton to 4-ton lots, 7s. 6d. per ton extra; and under 2-ton Steam Hards ... 19/— to 20/— 
lots to 10-cwt., £2 per ton extra. Washed Smalls 16/- to 17/- 
Galvanised Corrugated sheets, basis 24-G.— NORTHUMBERLAND, NEWCASTLE— 
Home. Sead, Blyth Best 18/6 to 19/- 
4-ton lots and up ... a SO Second... ... 17/6 
2-ton to 4-ton lots 17 12 6 Best Small ... 15/6 
Under 2 tons 1817 6 Unscreened 17/~ to 18/— 
Export; India, £15 158. ¢.i. 5 Irish ‘Tree State, £17 58.,| nurwam — 
f.0.q.; General, £15 15s., f.0.b., 24-G. basis. Boskitine. 18/9 
TIN-PLATES— Foundry Coke 27/— to 28/— 
20 by 14 basis, f.o.b., Bristol Channel Ports, 20s. 3d. 
Tin-plate Bars, d/d Welsh Works, £7 5s. Carpirr— SOUTH WALES 
Bittets—100-ton lots and over, 35 to 100 tons, 5s. extra; less| Steam Coals: 
than 35 tons, 10s. extra. £ s. d. Best Admiralty Large ... 23/6 
Soft (up to 0-25% C.), untested : Soa Se Best Seconds... ase 23/- to 23/6 
o ” tested 712 6 Best Dry Large 23/— to 23/6 
Basic (0- 33% 4 to 0-41% C.) ae 717 6 Ordinaries... 23/- 
ss Medium (0-42% to 0-60% C).. 810 0 Bunker Smalls 16/— to 17/6 
,». Hard (0-61% to 0-85% C.) 900 Cargo Smalls ... 15/— to 15/6 
‘3 » (0-88% to 0-99% C.) 910 0 Dry Nuts 27/6 to 28/- 
» (over 0-99% C.) 10 0 0 Foundry Coke 31/- to 42/6 
Rails, Heavy, 500-ton loth; f.o.t. 910 0 Furnace Coke 29/- 
» Light, f.o.t.. Be, 810 0 Patent Fuel 25/6 
REGS ieee ERE SHAM ———-— ——_-——_ | SwansEa— 
FERRO ALLOYS. ereade Ge dacs oes 
Tungsten Metal Powder 4/9} per lb. (nominal) Machine made Cobbl eR 41/- to 45/6 
Ferro-Tungsten ... 4/8 per Ib. (nominal) Nute ae tse 40/- to 46/- 
Per Ton. Per Unit. Beans 33/- to 38/6 
Ferro Chrome, 4p.c.to6p.c.carbon £23 10 0 7/6 Meee 26/- to 30/- 
o» ” 6 p-c. to 8 p-c. .-- £23 6 O 7/6 Rubbly Culm... 15/- to 16/- 
” ” 8 p.c. to 10 p.c. ... £23 5 0 7/6 
Ki » Max. 2p.c. carbon ... £36 0 0 II1/- Steam Coals : 
% - » Lp..carbon ... £388 5 0  11/- Large Ordinary 22/6 to 24/6 
” ” » 9-5p.c.carbon £41 0 0 12/- SIPS RETRO SIE OLS TE PE : 
+ ¢arbon-free 10d. per Ib. 
Metallic Chromium EL 2/5 per |b. FUEL OIL. 
Ferro Manganese (loose), 76. pe oi £16 15 0 home Inland consumption: contracts in bulk. 
» Silicon, 45 p.c. to 50 p.c. £12 10 Oscale 5/~ p.u. : 
7 £° bpe. st £17 0 O scale 6/- p.u. Exclusive of Government tax of ld. per gallon ; and 9d. per 
» Vanadium... 14/- per Ib. gallon on oil for road vehicles. 
” Molybdeatien : 4/10 per Ib. 5/— forward x: Ocean Enstaliation— Per Galion, 
@ Titanium (carbon- free) 9d. per Ib. » 10:0ae “e sid 
Nickel (per ton) ... a £185 to £190 per ton Furnace Oil (0:950 gravity) 2 
Gibb: 35 ack 8/6 to 8/9 per Ib. Diesel Oil 43d. 








Aprin 28, 1939 


THE ENGINEER 


547 








French Engineering Notes 
(From our own Correspondent in Paris) 
Burning of the ‘‘ Paris ” 

Tue burning of the liner “‘ Paris ’’ while berthed 
alongside the wharf at Havre on Tuesday night of last 
week has stirred the French nation more than any other 
similar disaster. There are circumstances that cause 
uneasiness and suspicion. It is acknowledged that the 
police received an anonymous warning three days pre- 
viously that an attempt would be made to destroy the 
““ Normandie” or “ Paris.” On both ships the police 
supervision was reinforced in view, it was said, of the 
present disturbed state of international affairs. This 
was sufficient to stimulate the public imagination into 
accepting suppositions as facts. The only well-established 
fact is that the fire originated in the bakery, which was 
locked up with the oven furnace alight; but no one 
can conceive how, with nothing of a combustible nature 
in the structure and fittings, a fire could have broken 
out. There is testimony of fires being discovered in the 
dressing saloon and the tea saloon, but it is doubtful 
whether proof of separate fires occurring simultaneously 
can be established. Because of the mystery that surrounds 
the disaster criminal proceedings have been taken against 
a person unknown. During the past nine years five 
French ships have been destroyed by fire. In 1930, the 
* Asia,” of the Compagnie Frangaise de Navigation & 
Vapeur, was burnt out in the Red Sea while carrying 
pilgrims to Mecca, a large number of whom lost their 
lives. Two years later the fine new motorship ‘‘ Georges- 
Philippar,’’ belonging to the Messageries Maritimes, 
was destroyed by fire off the Italian Somaliland coast 
when returning from her maiden voyage to Saigon, and 
here again there was a heavy toll of lives. At the beginning 
of 1933 the ‘‘ Atlantique’ was burned in the Channel. 
All these disasters were attributed to short circuiting. 
In May last year the “ La Fayette,”’ of the Compagnie 
Générale Transatlantique, met with the same fate while 
in dry dock at Havre, although the cause of the fire has 
never been cleared up. Last week the “ Paris” was 
destroyed when nearly ready to start on the Wednesday 
with a valuable cargo of works of art for the New York 
Exhibition, which were, fortunately, mostly saved. Fire 
broke out soon after ten o’clock on the Tuesday evening, 
and a few hours later it seemed to have been got under 
control ; but hope of saving the liner had to be abandoned 
when the flames appeared to be extending over the greater 
part of the ship. At nine o’clock on Wednesday morning, 
the “ Paris” began to take a list and then turned oVer 
on her side. The huge volume of water that had been 
poured into the upper structure to extinguish the fire 
was displaced to one side by the rising tide. The “ Paris” 
was built at a time when less was known of fire prevention 
methods than nowadays, but she was brought up to date, 
as far as possible, in this respect, and the fire-fighting 
equipment would doubtless have been efficient if full 
use could have been made of it at the outset. After the 
‘** Normandie ” and “ Ile de France,” the “ Paris” was 
the largest and most ular unit of the Compagnie 
Générale Transatlantique t. She was put into service 
in 1921. She had a length between perpendiculars of 
224-15 m., and a width of 26m., and her displacement 
with normal load was 37,170 tons. The four turbines 
developed 44,000 H.P. There was accommodation for 
3230 passengers, including emigrants. 


Bridge Building 


A novel method of preparatory work has had 
to be adopted for the construction of a bridge over the 
River Artuby, which rises in the Maritime Alps and flows 
into the River Verdon, a tributary of the River Durance. 
The course of the Artuby is through the Verdon gorge, 
in a picturesque and mountainous region that is difficult 
of access and offers no convenient means of viewing natural 
attractions that are regarded as unique. The bridge will 
carry a new road to connect up the national roads to 
Draguignon. The gorge has a depth of 590ft. The length 
of the reinforced concrete single span will be 360ft., 
and with the approach viaducts the bridge will have a 
total length of 656ft. On account of the restricted space, 
the novelty lies in constructing the halves of the timber 
falsework parallel to the river, and then pivoting them 
round before lowering them to join at the centre. The 
operation had to be carried out with great care and 
precision in perfectly calm weather. It was done success- 
fully in about six hours. Another interesting work is the 
widening of the Saint-Cloud bridge to provide for traffic 
over the motor road now under construction, the approach 
to which is by a tunnel under Saint-Cloud. The motor 
road branches off beyond Versailles to join the national 
roads on the north-west and south-west. The old bridge 
is at right angles to the river, and the new one, starting 
from the same axis on the Paris side, inclines towards 
the tunnel, thereby complicating the construction and 
the arrangements for keeping the road open to traffic. 


Working Hours 


The new decrees that impose further effort and 
sacrifice on the part of the nation reinforce legal obligations 
to work as offering the only means of saving the vital 
interests of the country. The Minister of Finance, 
Monsieur Paul Reynaud, has made an urgent appeal to 
the nation to work ungrudgingly for the national security. 
More work is necessary not only for armaments, but 
for all production, and the need applies to the whole 
community, as well as to State administrations where 
the increased normal hours of work are to be the same 
as in industry. Production for the nation’s subsistence 
and for foreign trade, as a means of maintaining the 
national economy, is of no less importance than the output 
of armaments. Consequently, the forty-five hours’ week 
has become legal in all industries, trades, and occupations, 
without the payment of overtime beyond forty hours. 
There is no change in the facilities offered to employers 
to require men to work as many hours as may be necessary 
to deal with pressure of work, subject to the approval 
of the Minister of Labour. Monsieur Reynaud makes 
the plea for more work because of the peril that may 
arise from the heavier production of some other States, 
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INTERNAL COMBUSTION ENGINES 


502,074. September 5th, 1938.—Ligcrp Cootine SysTeMs For 
Encines, Daimler-Benz Aktiengesellschaft, Stuttgart- 
Untertiirkheim, Germany. 

According to this invention a closed-circuit cooling system 
comprises a relatively large circulating pump in a main circuit 
which includes the engine cooling spaces, and a by-pass circuit 
including a radiator, branched from the suction of the 
pump and reunited to the main circuit, whereby a quantity 
of liquid can be circulated through the engine cooling 
whilst a part only of the liquid passes through the iator 
which is of small or normal dimensions. The particular advan- 
tage obtained, therefore, is that one circuit takes care of adequate 
circulation of cooling liquid in the engine, whilst the other 
circuit, branched from the first, conducts a part of the cooling 
liquid through a normally dimensioned radiator. A separate 
pump may be provided for each circuit. Or, if only one pump 
is arranged in the one circuit, a part of the main flow may be 
diverted into the second circuit and controlled by suitably 
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dimensioned nozzles or passages, which are situated in the 
by-pass circuit branched from the main circuit. The accom- 
panying drawing illustrates an engine and cooling system 
comprising two circulating pumps. An engine A has a radiator 
B. The cooling liquid is circulated by pumps C and D, which 
are driven from the main shaft of the engine. The large pump 
C circulates the cooling liquid through the passage E to the 
cooling spaces of the engine and then through the return 
passage G. From this there is branched a H 
through which a part of the cooling liquid is diverted and is 
returned to the main pressure E by the —_ D after 
passing through the radiator and the passages I and J. The 
suction © G may be provided, for example, with a 
throttling or closure valve F. The hot cooling liquid of the 
main circuit C, E, A, G, is constantly remixed with the diverted 
flow which is cooled in the radiator B and thus reaches a cooling 
temperature which varies within the allowable limits.— 
March 10th, 1939. 


02,371. October 7th, 1937.—VaARIABLE-SPEED GrEaR, The 
Fairey Aviation Company, Ltd., North Hyde Road, Hayes, 
Middlesex, and Archibald Graham Forsyth, “ Venlaw,” 
Burdon Lane, Cheam, Surrey. 

This variable-speed gear is designed for use in driving super- 
chargers from internal combustion engines, particularly those 
of aireraft. One form of the invention is shown in the accom- 
panying diagrammatic drawing, which illustrates a super- 
ebarger driven through variable-speed gearing. A driving shaft 
A drives a pinion B, fast upon a shaft C, through intermediate 
gears. The pinion drives the impeller of a supercharger D. 
The carrier or spider E is freely mounted upon the driving shaft 
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A and driven shaft C, and is formed peripherally with gear 
teeth F, which mesh with the teeth of a pinion G fast upon the 
spindle of an hydraulic pump H. The pump, when in operation, 
forces oil into a pipe I. In this Dipe is a valve J, controlled by 
a barometric capsule K, which, through a pipe L, is acted upon 
by the pressure exerted by the supercharger. Increase in the 
pressure exerted by the superc —— opens, through 
the action of the barometric -_ ie, the valve J, thus allowing 
oil to flow more freely through the pipe I, and reducing the 
effort required to rotate the pump spindle. The carrier or spider 
E is thus enabled to rotate more rapidly about the A 





and C, and, consequently, the gear ratio between the sha{ts 
is lowered. Similarly, a drop in pressure in the casing of the 
supercharger will increase the resistance to rotation of the 
spindle of the pump and the ratio between the shafts will 
be increased. The braking force exerted upon the carrier or 
spider, which determines the gear ratio, can be regulated 
without imposing sudden stresses on the intermediate gears.— 
March 16th, 1939. 


FURNACES 


501,938. October llth, 1937.—Liqeuip Fvuex~ Burners, 
Avinoam Hourwitz, 178, Avenue Nahas Pasha, Alexandria, 
Egypt. 

This invention relates to liquid fuel burners of the type 
having a rotating atomiser of conical or like cup form, from 
which the fuel is flung into a current of air. The burner comprises 
a conical cup A fixed to a vertica] shaft B, which also constitutes 
the rotor shaft of an electric motor C. The motor housing is 
secured in a cylindrical frame D provided at its upper end with 
a flange by which it can be secured to any apparatus for use 
with which the burner may be required. The lower end of 
the shaft dips into a fuel container E. On the shaft, above the 
motor, is keyed a fan. Within the frame is a central support 
or base for the cup itself, in the support of which are radial 
openings for the passage of air from the fan. In the support 
is a central opening for the shaft and its periphery is formed with 
@ groove connected by a return pipe to the cover of E. A 
cylindrical extension G supports the burner cup H. The cup 
is provided with holes having upturned edges so that any excess 
liquid that collects therein will return to the container. The 
space separating the burner cup from the inner wall of the casing 
may be varied or may be eliminated entirely according to 
the length and type of flame required. On the support is an 
insulating piece I over which is wound a resistance filament 
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by which the burner is ignited. The operation of the unit is 
as follows :—On starting the motor both the fan and the shaft 
will rotate. The fuel will rotate in the shaft and, due te centri- 
fugal force, an annular column of liquid, having an inner parabolic 
surface, is formed in the inner part of the tube. The fuel 
will thus be caused to rise, whilst resting on the shoulder formed 
by the stopper at the bottom of the tube. On entering the 
cup it will be flung outwardly in the form of a fine spray, the 
particles of which will strike against the inner wall of the cup 
in the zone above the holes. Since it cannot pass through the 
holes, the edges of which are upturned, any unconsumed fuel 
will flow back into receiver. This takes place as long as the 
motor is running and the combustion not established. Air 
necessary for combustion is supplied by a fan as soon as the 
motor is started up. To ignite the spray, it is sufficient to 
cause the current to pass through the resistance I, which heats 
up the throat. The fuel which runs down its inner surface 
is evaporated and then ignited by the resistance. This flame 
spreads to the fuel spray which is thrown out of the cup. The 
cup then heats up and continues to form the combustible 
vapours which are necessary for maintaining the flame. There- 
after, all the fuel coming out of the cup is completely burnt 
and the return flow to the container stops. Regulation 
of the flame can be obtained either by varying the speed of 
the motor or the fuel supply.— March 8th, 1939. 


AERONAUTICS 


502,322. July 14th, 1938.—ImprRovEMENTS IN AIRCRAFT 
Construction, George Stephen Kammer, 50, Quai Gustave 
Ador, Geneva, Switzerland. 

The invention relates to a constructional ferm of hollow 
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Fig.3 


Fig. 4 


aerofoils, particularly aeroplane wings. The wing is shown 
with the support members in place from the one marked A 
to the wing tip. The support member A runs from the leading 
edge of the wing to the trailing edge in a zig-zag with right- 
angle bends. The alternate sections, 1, 3, 5, 7, &c., are in the 
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rib direction of the reinforcing structure, while the sections 
2, 4, 6, 8, &c., between the former lie in the spar direction. 
The next support member B is of the same form and adjoins 
the first along the vertical bends C as shown in Fig. 2. In this 
figure the two support members are drawn with a space between 
them for the sake of clarity. The cross sections of the even 
sections in Fig. 1 are made suitable for the stresses in the spar 
direction, which are usually the greater, and the odd sections 
are lightened to a suitable extent by removing the centre F 
of each where appropriate, the metal remaining being still 
capable of meeting the stresses in the rib direction. The edges 
of the member are bent over to form fixing flanges E as shown 
in Fig. 2 for attachment to the wing covering D. The latter, 
when riveted to the flanges, constitutes a diagonal bracing for 
the structure. Fig. 3 shows the connection of two support 
members together along the adjacent bends by means of angle 
irons G, G. An alternative form of joint is shown in Fig. 4.— 
March 15th, 1939. 


MOTOR CARS AND ROAD TRAFFIC 


502,313. June 2ist, 1938—ELEcTRIcALLY PROPELLED Roap 
VEHICLES, Bleichert Transportanlagen G.m.b.H., of 15, 
Bleichertrasse, Leipzig, Germany. 

The invention relates to electrically propelled road vehicles 
having independently suspended and separately driven wheels, 
each carried by a pivoted arm formed by the casing of the 
motor and transmission gear driving the wheel, with a spring 
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interposed between the pivoted arm and the frame. The 
motor A is suspended at B from a transverse member C of 
the frame. Its casing has a rearward extension D in which 
is mounted a worm shaft E engaging a worm wheel F keyed to 
the wheel axle G. A helical spring H, which supports a trans- 
verse member K of the frame, rests on a flange J of the extension 
D.—March 15th, 1939. 


LIGHTING AND HEATING 


502,259. September 21st, 1937.—ADVERTISING SIGNS AND 
THE LIKE Comprising Exectric DiscHarce Lamps, 
The General Electric Company, Ltd., of Magnet House, 
Kingsway, London, W.C.2. 

This specification describes an advertising sign or similar 
device comprising an electric discharge lamp filled with rare 
gas and containing material in contact with the gas adapted 
to be excited to a luminescence by the discharge through it. 
Means are provided for varying automatically the current 
carried by the discharge in the lamp, whereby the colour of the 
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light emitted is varied in a cycle. The discharge tube A, filled 
with neon to a pressure between 1-5 mm. and 15 mm., preferably 
about 6 mm., has a sheet-iron electrode B at each end and carries 
on its interior surface a layer C of willemite. The secondary 
D of a step-up transformer is connected to the electrodes. 
The primary of the transformer in series with a stabilising 
impedance E is connected across the A.C. supply. The arm F 
of the device, which regulates the current density, is driven 
to and fro over the contacts by clockwork (not shown).— 
March 15th, 1939. 


MISCELLANEOUS 


501,770. September 14th, 1937.—Grit ArrestTERs, George 
Taylor Marriner, 46, Southampton Row, London, W.C.1. 

An object of this invention is to provide efficient, yet 

inexpensive, means for arresting the grit from ships’ furnaces, 

which only increases the resistance to the flow of the exhaust 
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ases to a small extent. Ships’ funnels ordinarily comprise a 


unnel or chimney proper which is disposed within a much 
larger funnel, and according to the invention the height of a 
funnel proper which is surrounded by an outer funnel of greater 
cross section is arranged to bear such relation to the height 
of the outer funnel that the velocity of the gases emerging 





from the inner funnel is reduced to such extent that the solids 

in the stream of gases are deposited within the outer funnel. 

A deflecting member — be at the mouth of the 

inner funnel so that it is adjustable to and from this funnel. In 

Fig. 1, A represents the outer funnel and B the inner funnel, 

The height of the inner funnel is less than that of the outer 

funnel, so that solids are deposited from the stream of gases 

emerging from B into the space between the funnels. Fig. 2 

illustrates the provision of a deflecting member C with curved 

sides. In Fig. 3 the deflecting member is provided with a 

helical rib which imparts a whirling motion to the gases, thus 

aiding the action of the deflecting member in throwing grit to 

the sides of the outer funnel.—March 6th, 1939. 

502,112. January 22nd, 1938.—Gas or Orm-Frrep HEATING 
ELEMENTS OR Raprants, Gibbons Brothers, Ltd., Dibdale 
Works, Dudley, Worcester, and Arthur William Ogilvy- 
Webb, of the company’s address. 

‘his specification describes heating elements or radiants suit- 
able for use in annealing or other purposes and also applicable 
as immersion heaters for liquids. In the construction illus- 
trated the apparatus includes three tubes, A, B, and C, mounted 
concentrically and in spaced relationship one within another 
to form three co tric |] ges D, EK, and F. The tube 
C is open at each end and is adapted to be fed with gas or 
vaporised fuel through a pipe and control valve G. At each 
end the intermediate tube B is contracted and connected to 
the exterior of the inner tube C so as to define round the exterior 
of this tube the ge D which is closed except as described 
later. Air is supplied to the passage D through a control valve 
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and pipe H, which extends through a hole in the wall of the 
outer tube. Holes or openings are formed around the wall 
of the intermediate tube B to establish communication between 
the air passage E and the outer passage F. The outer tube A 
is closed at each end, and leading from the outer end of the 
tube is an outlet pipe I. In operation the supply of gas or 
vaporised oil is fed along the passage D through the control 
valve, whilst air is fed along the passage E, the gas or oil 
mixes with the air issuing from the openings in B, and after the 
mixture has been ignited by suitable means, combustion of the 
air and the gas or oil takes place adjacent to the openings and in 
the passage F between the intermediate and outer tubes B 
and A respectively. The arrangement may be such that to 
complete the combustion, air is supplied to the flame for a 
considerable distance along the length of the radiant, so that, 
in effect, a controlled combustion is distributed along the length 
of the radiant. After combustion is completed, the products 
of combustion are exhausted or conducted along the passage 
F to the outlet tube I leading to a suitable flue or exhaust.— 
March 13th, 1939. 








PERSONAL AND BUSINESS ANNOUNCEMENTS 


Tue ImMpRovVED EMuULSIFICATION Company, Ltd., of Greenford, 
Middlesex, has become a subsidiary of the Brush Electrical 
Engineering Company, Ltd., and the entire manufacturing and 
selling organisation has been removed to Loughborough, 
Leicestershire. 

Mono Pumps, Ltd., associated with John North (Founders 
and Engineers), Ltd., have recently completed the acquisition 
as a going concern of J. and E. Arnfield, Ltd., general and 
textile engineers, of Audenshaw, near Manchester. 

Mr. J. M. E. Srerra, chief engineer of J. Lyons and Co., Ltd., 
has been appointed an employee director of the company. Mr. 
Sierra joined the engineering department in 1905. He was 
appointed chief draughtsman in 1907, assistant chief engineer 
in 1924, and chief engineer in 1937. 

THe Broapway EnNGrIneeriInc Company, Carlisle Road, 
Hendon, London, N.W.9, has taken over the sole agency for 
Machine Tools and Manufacturers, Ltd., of Zuerich-Oerlikon, 
makers of high-speed lathes, radial drilling machines, small 
milling machines, and bevel gear generators. 

Scutess-DerRIES AKTIENGESELLSCHAFT, of Diisseldorf, 
announces that on April Ist the firm of Louis Soest und 
Co. m.b.H., of Diisseldorf-Reisholz, was taken over and incor- 
porated in the company. At the same time, it was decided to 
change the name of the firm from the Schiess-Defries Aktien- 
gesellschaft to Schiess Aktiengesellschaft. For the time being 
it has been decided not to change the name of the British branch 
of the firm, Schiess-Defries (Great Britain), Ltd., of 25, Victoria 
Street, London, 8.W.1. 














CONTRACTS AND ORDERS 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 








THe Brusn E.ectrricat ENGINEERING Company, Ltd., 
has received an order from the Sunderland Corporation for 
one 20,000-kW Brush-Ljungstr6m turbo-generator to the value 
of approximately £68,000. 

Tue B.B.C. announces that a contract has been placed with 
Marconi’s Wireless Telegraph Company, Ltd., for the supply of 
two transmitters to replace the present 70-kW Regional trans- 
mitters at Brookmans Park (London Regional) and Moorside 
Edge (North Regional) stations. The new transmitters will 
each be capable of supplying an aerial power of 120 kW, the 
maximum allowed by the provisions of the European Broad- 
casting Convention recently concluded at Montreux. It is 
expected that the new equipment will be ready for service by 
the spring of 1940. 








LAUNCHES AND TRIAL TRIPS 


Nicotaos D.L., steamship; built by William Gray and 
Co., Ltd., to the order of Lykiardopulo and Co., Ltd.; dimen- 
sions, length 457ft. 6in., breadth 57ft. 8in., depth 37ft. 10in., 
deadweight 10,000 tons. Engines, triple expansion, cylinders 
24in., 40in., and 68in. diameter by 48in. stroke; pressure 
225 Ib. per square inch ; trial trip, April 12th. 

Asertay, lightship; built by the Caledon Shipbuilding 
and Engineering Company, Ltd., to the order of the Dundee 
Harbour Trust; dimensions, length 106ft. 10in., breadth 
22ft., depth 14ft.; launch, April 18th. 

Wetuneton Star, motorship; built by Harland and 
Wolff, Ltd., for the Blue Star Line, Ltd.; dimensions, length 
555ft., breadth 70ft., depth 43ft. 4in., gross tonnage 11,400. 
Engines, two, six cylinder, two stroke, double acting ; launch, 
April 20th. 





Forthcoming Engagements 





Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this » are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the tings. In all cases the TIME and 


PLACE at which the meeting is to be held should be clearly stated. 





L 











Institute of Fuel 

Thursday, May 4th.—Geological Soc.’s Rooms, Burlington 
House, Piccadilly, W.1. ‘* The Cleaning of Coal by Heavy 
Liquids, with special reference to the Staatsmijnen-Loes 
Process,” M. G. Driessen. 6 p.m. 

Thursday, May 11th.—Geological Soc.’s Rooms, Burlington 
House, Piccadilly, W.1. ‘The Blending of High Volatile 
Bituminous Coals in Gas Manufacture,” J. G. King. 
6 p.m. 

Institute of Metals 

Wednesday, May 10th.—-Inst. of Mechanical Engineers, Storey’s 
Gate, Westminster, 8.W.1. May Lecture, “The Photo- 
graphic Emulsion and its Contribution to Science and 
Industry,” Dr. Olaf Bloch. 8 p.m. 

Institution of Civil Engineers 

Tuesday, May 2nd.—Great George Street, Westminster, 5.W.1. 
James Forrest Lecture, “‘ Soil Mechanics: New Chapter 
in Engineering Science,” Professor Karl von Terzaghi. 
6 p.m. 

Thursday, May 4th.—SovuTHEern Assoc.: 
Southampton. ‘The Conditions of Engineering 
tracts,” E. J. Rimmer. 7.15 p.m. 

Tuesday, May 9th.—Great George Street, Westminster, S.W.1. 
Annual general meeting. 6 p.m. 

Wednesday, May 10th.—Great George Street, Westminster, 


University College, 
Con- 


8.W.1. Joint meeting with Soc. des Ingenieurs Civils de 
France (British Section). ‘* Photo-Elasticimetry and its 
Application to the Measurement of Deformations on the 


Bridge of St. Thibault-sur-Loire, Constructed in Hopper 
and Pervibrated Ciment Fondu Concrete,” R. Flament 
Hennebique. 6 p.m. 
Institution of Electrical Engineers 
Friday, May 6th.—MeETER AND INSTRUMENT SECTION: Savoy 
lace, Victoria Embankment, W.C.2. * Permanent 
Magnets for Integrating and Deflectional Instruments,” 
D, A. Oliver. 7 p.m. 

Saturday, May 6th.—MretTerR AND INSTRUMENT SECTION : 
Summer visit to Dollis Hill G.P.O. Research Station, and 
Windsor. 9 a.m. 

Wednesday, May 10th.—TRANSMISSION 
Place, Victoria Embankment, W.C.2. 
Control Applications, with special reference to 
and Load-Levelling,” D. J. Bolton. 6 p.m. 

Thursday, May 11th.—Savoy Place, Victoria Embankment, 
W.C.2. Faraday Lecture, “‘ The Long-Distance Telephone 
Call: A Triumph of Engineering and Co-operation,” 
Captain B.S. Cohen. 6.30 p.m. 

Institution of Mechanical Engineers 

To-day, April 28th.—Epvcation Group: Storey’s Gate, West- 
minster, 8.W.1. ‘‘ Engineering Education from the 
University Point of View,” G. T. R. Hill. 6 p.m. East 
Miptanps Brancx: University College, Shakespeare 
Street, Nottingham. “ Television,’’ Sir Noel Ashbridge. 
7.15 p.m. 

Friday, May 5th.—Storey’s Gate, Westminster, S.W.1. Informal 
meeting. Films, “The Story of the Toothed Wheel ” ; 
“And Now they Rest,” and ‘‘A Hypocyclic Motion,” 
introduced by R. Wailes. 6.30 p.m. 

Institution of Sanitary Engineers 

Friday, May 5th.—Caxton Hall, Westminster, 8.W.1. “‘ The 
Preservation of Domestic Wastes for Use on the Land,” 
Sir Albert Howard. 6.30 p.m. 

Iron and Steel Institute 

Thursday and Friday, May 4th and 5th.— Inst. of Civil Engineers, 
Great George Street, Westminster, S.W.1. Annual meetings. 
For programme see page 482. 

Junior Institution of Engineers 

To-day, April 28th.—39, Victoria Street, Westminster, 5.W.1. 
** Modern Road Making Machinery,” T. H. Cross. 7.30 p.m. 

North of England Institute of Mining and Mechanical Engineers 

Saturday, April 29th.—Mining Inst., te a 
“ Casualties: Occurrence and Prevention,” C. H. Leeds, 
and “First Report of the North of England Safety in 
Mines Research Committee of an Investigation into the 
Causes of Accidents Due to Haulage.” 2.30 p.m. 

Railway Club 

Thursday, May 4th.—Royal Scottish Corporation Hall, Fetter 
Lane, E.C.4. ‘‘ A Recent Visit to Germany,” W. A. Willox. 
7.30 p.m. 


Section: Savoy 
& ye pg ee 
arifis 


Royal Aeronautical Society 

Thursday, May 4th.—Inst. of Mechanical Engineers, Storey's 
Gate, Westminster, S.W.1. “Stress Analysis of Thin 
Metal Construction,’”’ H. L. Cox. 6.30 p.m. 

Sunday, May 14th.—Great West Aerodrome, Hayes, Middlesex 
Annual garden party. 

Royal Institution of Great Britain 

To-day, April 28th.—21, Albemarle Street, W.1. “‘ Tone Colour 
and Electrical Music,”’ Sir James Jeans. 9 p.m. 

Monday, May 1st.—21, Albemarle Street, W.1. Annual meeting. 
5 p.m. 

Friday, May 5th.—21, Albemarle Street, W.1. 
W. L. Bragg. 9 p.m. 

Royal Society of Arts 

Wednesday, May 3rd.—John Street, Adelphi, W.C.2. “* Govern- 
ment-Sponsored Trading Estates,”’ Colonel K. C. Appleyard. 
8.15 p.m. 


** Magnets,” 








; 
CATALOGUES 


Aurrep Hersert, Ltd., Coventry.—Booklet on how to 
sharpen “ Ardoloy ”’ tools. 

Coorzr Rotter Brearines Company, Ltd., King’s Lynn.—~ 
Descriptive list of split roller bearings. 

‘J. anv E. Hatt, Ltd., Dartford, Kent.—Particulars of the 

construction and equipment of ice skating ri 

Hy-Rrs Saxes, Horseferry House, 8.W.1.—Brochure describ- 
ing the applications of “ Hy-Rib ” reinforcement in building. 

Neorertt anp ZamsBra, Ltd., 38, Holborn Viaduct, E.C.1.— 
Bulletin describing a wide range of engineering and industrial 
instruments, including thermometers, automati trollers, 
gauges, recorders, pyrometers, &c. 
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New Shipbuilding Orders 


DurRinG the past month, following the announce- 
ment of the Government’s subsidy to shipping, no 
less than 190 ships, comprising 150 tramp ships and 
40 cargo liners, aggregating over 850,000 gross tons, 
have been ordered in the shipyards of the United 
Kingdom. Among these orders the following may be 
enumerated :—At Belfast, Harland and Wolff, Ltd., 
have received an order from the Lamport and Holt 
Line for two cargo motor ships of 6000 gross tons, 
which will be engined with two-stroke, double-acting 
engines. The Court Line has also placed an order for 
a 10,000-ton deadweight motorship, which will be 
built at the firm’s Govan yard, and will be engined 
by Kincaid’s. The Hain Steamship Company, Ltd., 
has placed three orders, one each with Barclay, Curle 
and Co., Ltd., Lithgows, Ltd., and Alexander Stephen 
and Sons, Ltd., for cargo motorships, all of which 
will be fitted with Doxford opposed-piston engines. 
Charles Connell and Co., Ltd., have received a further 
order for two cargo steamers. On the East Coast of 
Scotland the Caledon Shipbuilding and Engineering 
Company, of Dundee, is to build for the Gotaverken, 
of Gothenburg, a _ 12,000-ton oil tanker, while 
orders for a motor vessel of 10,000 tons for Alfred 
Holt and Co., Ltd., and a motorship for the Adelaide 
Steamship Company, Ltd., of Adelaide, have also 
been received. The Burntisland Shipbuilding Com- 
pany, Ltd., of Burntisland, has now in hand no 
less than eleven orders for ships which will aggregate 
over 90,000 tons deadweight carrying capacity. 
Firms on the North-East Coast which have received 
orders recently include Short Brothers, Ltd., Sunder- 
land, two ships ; William Pickersgill and Sons, Ltd., 
Sunderland, three ships ; 8. P. Austin and Sons, two 
colliers ; and John Crown and Sons, one self-trimming 
collier. Several of these steamers, like the two 
ordered from Bertram and Sons, by J. and C. Harri- 
son, Ltd., of London, will be equipped with steam 
machinery by the North-Eastern Marine Engineering 
Company (1938), Ltd., and the boilers will have 
dual firing. Sir James Laing and Sons, Ltd., have 
received orders for two steamers for the Lancashire 
Shipping Company, Ltd., which will be a repeat of 
the ‘‘ Lancaster Castle” and ‘‘ Lowther Castle,’’ 
with North-Eastern machinery. The same firm is 
to build two ships for John I. Jacobs and Co., Ltd., 
with similar machinery. On the Tyne, Swan, Hunter 
and Wigham Richardson, Ltd., has received an order 
from Newcastle owners for a 9700-ton cargo motor- 
ship, which is to be built at the Neptune yard, and 
will be fitted with Swan-Hunter-Doxford engines. 
At Birkenhead, Cammell, Laird and Co., Ltd., have 
received an order from Ellerman Lines, Ltd., for a 
large cargo steamer similar to the ‘‘ City of Pretoria.” 


A Traffic Roundabout for the Strand 


At its meeting on Tuesday, May 2nd, the London 
County Council approved a scheme for the con- 
struction of a traffic roundabout at the Strand 
approach to Waterloo Bridge. This scheme has been 
evolved in preparation for the opening of the new 
Waterloo Bridge some time next year. The central 
position of the bridge will attract a large amount of 
traffic, and at present there is no possibility of the 
traffic dispersing before reaching the Strand. It is 
expected that the laying down of the roundabout 
would induce a good flow of traffic in all directions 
with a minimum diversion and loss of time. As 
described in a report of the Highways Committee, the 
central island of the roundabout will be situated on 
parts of the site of the Lyceum Theatre and Inveresk 
House and on the intersection of the Strand and 
Wellington Street. This involves a slight diversion 
of the Strand towards the south. From the Strand 
(west) a new street will be provided in -a northerly 
direction, crossing the Lyceum Theatre site towards 
the intersection of Wellington Street and Exeter 
Street, and from there a connection will be provided 
across the site of Inveresk House to Aldwych. At 
present the maximum capacity, providing for six 
lines of traffic in Wellington Street, is 4500 vehicles 
an hour. The proposed roundabout would increase 
this capacity to 8000 vehicles per hour. The cost of 
the scheme is estimated at £1,929,000, towards which 
the Ministry of Transport has agreed to make an 
exceptional rate of grant so that the balance of the 
cost will be £541,000. 


The James Alfred Ewing Medal 


AN interesting ceremony took place at the meeting 
of the Institution of Civil Engineers on Tuesday, 
May 2nd, when the President of the Institution, Mr. 
W. J. E. Binnie, presented the J. A. Ewing Medal 
to Professor Arnold Hartley Gibson, D.Sc., LL.D., 
M. Inst. C.E., for his research work in connection 
with hydraulic engineering. This is the second award 
of the Medal, which, we may recall, was founded in 
memory of Sir Alfred Ewing, honorary member of 
the Institution, who was so well known for his work 
in scientific research, and is presented for specially 





4 meritorious contributions to the science of engineer- 


ing. The first award of this Medal was made in 1938 
to Mr. C. 8. Franklin, who had been closely associated 
with wireless development in England, and had many 
outstanding inventions and developments to his 
credit. Awards are made by the Council of the 
Institution of Civil Engineers on the recommendation 
of the Presidents of the Institution of Civil Engi- 
neers and of the Royal Society.. Professor Gibson was 
educated at Rishworth Grammar School and at 
Manchester University. In 1909 he was appointed 
Professor of Engineering at the University of St. 
Andrews, where he stayed until 1920, except that 
during the Great War he served as an officer in the 
Royal Field Artillery, and was seconded in 1916 to 
the Royal Aircraft Factory, where he subsequently 
had charge of the investigation and research work on 
aero-engines. He was President, Section G (Engi- 
neering), of the British Association in 1921, and was 
a member of the Board of Trade Committee on Water 
Power of the British Isles, of the Air Ministry Engine 
Research Committee, and of the Severn Barrage 
Committee. He has written a number of papers on 
hydraulic engineering, including such subjects as 
experiments with tidal models, the resistance to 
rotation of dises in water at high speeds, formation of 
standing waves in an open stream, wave impact on 
engineering structures, &c., and, amongst other 
awards, has received a Crampton Prize and a Telford 
Premium for papers published by the Institution of 
Civil Engineers. Professor Gibson is at present Pro- 
fessor of Engineering at the University of Manchester. 


Coal and Oil Fuel at Sea 


In the course of a speech made at the annual 
general meeting of the Court Line, Ltd., held in 
London on Monday, May Ist, Mr. Philip Haldin, the 
deputy chairman of the company, referred to the 
relative merits of the motor vessels and steamers in 
the company’s service. Two new ships, the motor 
vessel “‘Hannington Court” and the steamer 
“‘ Dorington,”” had just been delivered to the com- 
pany. The steamer had been built to help a great 
national asset, coal; but, Mr. Haldin continued, the 
good intentions of the owners were of no avail, 
because the coal industry failed to see that the chief 
appeal to shipowners must be the attraction of the 
low cost of coal fuel to compete with oil. Diesel oil 
had been reduced about 4s. per ton from the peak 
prices of last year, but coal had only been reduced a 
shilling per ton. If steam was to regain its popu- 
larity, then bunker prices should be made attractive 
both at home.and at coaling stations overseas. Oil 
now at 50s. a ton had been reduced to the 1937 price, 
but coal now at 20s. per ton was about 3s. in excess of 
the price of that year. As asteamer consumed about 
3 tons of coal, compared with 1 ton of oil consumed 
by the motorship, the extra cost for the privilege of 
using coal was very considerable. Moreover, Mr. 
Haldin stated, bunker coal was at present difficult to 
obtain, and recently several ships on the North-East 
Coast were faced with a delay of seven to ten days 
before supplies could be obtained. There were also 
delays at coaling stations overseas. It would appear 
that certain interests had brought pressure on the 
Board of Trade and had suggested that Government 
assistance for shipbuilding should favour the use of 
coal as a fuel. British shipowners, as long as they 
controlled their own industry, would not, he said, 
brook any interference with the type of ship they 
built for their own trade. The motorship, he held, 
had great advantages both in peace and war, in its 
immense radius of action and smaller personnel, 
which the steamship did not possess. It was there- 
fore necessary for the coal interests themselves to 
combat those advantages; otherwise he felt sure 
that we should see in the future the gradual dis- 
appearance of the coal-burning steamship from our 
mercantile marine. 


London’s Water Supply 


AT a meeting of the Metropolitan Water Board, 
which took place on Friday, April 28th, the chairman, 
Sir William Prescot, said that the water supply of 
London was now assured in the event of hostile air 
raids. The measures taken to achieve that end had, 
he said, cost close upon a quarter of a million pounds, 
all of which had been provided by the Board without 
Government help. In a further statement made at 
the same meeting by Mr. H. Berry, the chairman of 
the General Purposes Committee, the advanced 
state of the safety measures was referred to. Although 
everything had not yet been done, few water under- 
takings in the country, Mr. Berry stated, were in the 
same state of preparedness. It was desirable that 
there should be a closer Liaison between the Board 
and the local authorities ; but so far as the machinery 
and the supplementation of piping in the case of 
breaks and arrangements for the decontamination of 
the supply were concerned, the Board was in a 
position to deal effectively with the situation. Every 
penny involved had been spent without statutory 





authority, for the promised Act of Parliament had 
not been passed. He thought that it was regrettable 
that the responsible Minister had not seen fit to treat 
the Board in the same way as the local authorities. 
The grant to the Board was to be less than that to the 
local authorities, although the Board was the com- 
bined municipal authority for water for Greater 
London. The Board has had under consideration 
the dispersal of the head office staff at New River 
Head, Rosebery Avenue. In order to ensure that the 
work of water examination shall continue, alternative 
laboratories are to be provided, one in the south- 
western and the other in the northern area of the 
Board’s district. For the dispersed staff of the chief 
engineer’s department £1000 is to be spent on huts 
and furniture, and for the surveyor’s department 
£1400 on huts, an air raid shelter, and the duplication 
of plans and records. For part of the approved 
scheme for the protection of the undertaking £36,740 
is to be spent on ten oil engine driven electric 
generators. Since urgent chlorination of water may 
be necessary, three additional temporary chlorination 
supervisors are being appointed. 


The World’s Fair Opened 


On Sunday, April 30th, the New York World’s 
Fair was formally declared open by President 
Roosevelt. The Fair, which has been built on a 
marsh, covers an area about four times that of Hyde 
Park. The opening ceremony took place before the 
Federal Building, which looks down on the Court of 
Peace. In the course of his address Mr. Roosevelt 
spoke of the spontaneous participation of other 
nations in the Fair and expressed his thanks for that 
gesture of goodwill and friendship to the United 
States. All Americans, he said, remembered that 
their population came from many races and kindreds 
and tongues. He expressed the hope that on the 
Continent of Europe, from which the American 
hemisphere was principally colonised, the years to 
come would break down many barriers of intercourse 
between the nations, barriers which might be 
historical, but which through the centuries had led 
to strife and hindered friendship and normal inter- 
course. Among other speakers, Sir Louis Beale, the 
British Commissioner-General, replied, and said, on 
behalf of the other countries, that each nation had 
tried to make a fitting contribution to the pageant 
which was now spread out before them. The British 
Pavilion is the largest of the non-American exhibits 
and has been designed to lay special emphasis on the 
common origins of British and American democracy. 
A copy of the Magna Carta is there, and a genealogy 
is given showing that George Washington was 
descended from King John and from nine of the 
twenty-five barons who guaranteed the execution of 
Magna Carta. The other exhibits are all those which 
are customarily to be seen at international exhibitions. 
Among others we may mention the Maritime Hall, 
in which there are more than 9000 small model ships, 
which illustrate the extent of the services of the 
British mercantile marine. There is also a fine 
display of items representing the development of the 
British iron and steel industry. 


The Launch of the Battleship 
“Prince of Wales” 


THE launch of the second of the new British battle- 
ships for the Royal Navy took place at the Birkenhead 
yard of Cammell Laird and Co., Ltd., at 11 a.m. on 
Wednesday morning, May 3rd. The naming cere- 
mony was performed by her Royal Highness the 
Princess Royal, and the launch was in every way 


successful, the hull being quickly taken in hand by . 


the waiting tugs and berthed in the fitting-out basin. 
Like the “ King George ” and the other three capital 
ships of the same class to be built by John Brown’s 
and Fairfield’s on the Clyde and Swan, Hunter’s on 
the Tyne, the ‘“‘ Prince of Wales ” has a designed dis- 
placement of 35,000 tons, and a probable speed of 
about 30 knots. The propelling machinery comprises 
a quadruple-screw arrangement of Parsons geared 
turbines, which take their steam from Admiralty 
type three-drum water-tube boilers. No official 


figures have been given for the power, but with the ~ 


speed above named a total output of about 130,000 
S.H.P. seems not unlikely. According to official 
figures, the main armament will consist of ten 14in. 
guns, arranged in three turrets, with sixteen 5}in. 
guns arranged in dual turrets, along with the usual 
anti-aircraft guns and other defensive weapons. 
Special hangars are to be provided for aircraft, which 
will be flown off by means of catapults. The design 
includes enhanced defence against air attack, greater 
sub-division, and improvements in the distribution of 
the armour for the sides and deck. The full comple- 
ment of officers and men will be about 1500, and the 
accommodation provided is of a high order. The 
** King George” and the “ Prince of Wales” are to 
be delivered to the Admiralty next year, and the 
three other battleships, the “‘ Anson,” “Jellicoe,” 
and “ Beatty,” are to be completed in 1941. 
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A History of Rotary 


Engines and Pumps 


No. XVII 


(Continued from page 522, April 28th) 


Roots MAcHINES 


OME of the characteristics of Roots machines 

have already been mentioned in the general dis- 
cussion of bi-rotor designs in article No. XV. 
Since in effect a Roots machine is merely a gear 
machine of which the pinions have only two teeth 
each, the characteristic delivery curve can be 
derived by a method similar to that used to obtain 
the curves plotted in Fig. 100 (ante). But as the 
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Fic. 110—RooTS BLOWER EXHIBITED AT _PARIS EXHIBITION, 


rotors are rtot very likely to be given an involute 
form the shape of the delivery curve is rather 
more difficult to derive. Whatever their shape, 
however, the delivery due to each rotor will 
vary twice in each revolution from zero to a 
maximum and back to zero so that in the combined 
curve giving the total delivery a cyclic variation 
occurring four times per revolution is found. It 
is this cyclic variation which causes Roots machines 
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FiG. 111—JONES EXHAUSTER, 1848 


with ordinary dumb-bell rotors to emit a charac- 
teristic “‘ beating’ sound. When H rotors are 
used, as was mentioned in article No. XV, the 
‘beat’ is absent, and there is little variation 
in the delivery throughout a revolution, each 
rotor in turn becoming responsible for the whole 
of it. 

From the practical point of view, Roots machines 
have the advantages that they are simple to manu- 
facture, and, since they can be so made that 
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the rotors neither come into actual contact with 
one another, nor with the casing, they are 
reliable in use and gifted with a more considerable 
life than is usual among rotaries. The shafts 
and bearings require to be sufficiently stiff to stand 
up to the variation in weight and direction of 
the forces that fall upon them during each revolu- 
tion, and it is also necessary to pay some attention 
to the gearing that connects the shafts together. 
For since the delivery due to each rotor rises 


1867 


cyclically the load on the gearing also varies. 
Presuming one shaft to be the driver, twice in 
each revolution the gears will be running idle 
and twice in each revolution again the whole 
power will be transmitted 
through them. Wear 
tends to be  concen- 
trated on a comparatively 
small number of teeth 
on each wheel and may 
result in the gear becom- 
ing noisy. In one of the 
machines described below 
(Fig. 113) an attempt 
was made to avoid this 
trouble by providing a 
separate engine to drive 
each rotor, gearing being, 
of course, provided to 
keep the rotors “in step.” 
We do not think the 
measures can have been 
successful, however, as 
a little consideration 
shows that even with this 
arrangement the power 
transmitted through the 
gears must havealternated 
though over a_ rather 
smaller range, whilst the 
governing of the engines 
to divide the power properly between them must 
have constituted a difficulty. 

Roots machines are, nowadays, we believe, 
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DOWLAIS IRONWORKS, 1871 





Fic. 113—BLOWER FOR 5S.S. 





exclusively used as blowers and exhausters. But 
during the nineteenth century a number of 
machines of the Roots type were suggested as 
engines, and at the beginning of the present century 
some very large machines of the kind were supplied 
by the Connersville concern in America for -use 


.|as water pumps in the rice irrigation districts of 


Louisiana and Texas.' Their characteristics, 
however, are best fitted for dealing with air and 
gases at low pressures. 

The machine which has given its name to the 
class was invented in America by P. H. and F. M. 
Roots, of Connersville, and by 1866 was coming 
into extensive use in that country for providing 
the blast to cupolas. These machines, according 
to an account in Engineering, were belt driven 
to run at 150 up to 400 r.p.m., and had cast 
iron pistons covered with wood. An example 
was exhibited at the Paris Exhibition of 1867, 
and the manufacture of similar machines under 
British patents dated 1867 was undertaken by 
Messrs. Thwaites and Carbutt, of Bradford, on the 
recommendat:on of Zerah Colburn, one time editor 
of Tue ENGINEER and at that time editor of Engi- 
neering. That firm soon developed the machine to 
such an extent that its practicability and reliability 
became universally recognised. The drawing, 
Fig. 110, is reproduced from THE ENGINEER and 
represents the machine shown at the Paris Exhibi- 
tion. The arms of the machine, we are informed, 
were solid blocks of wood, and they were so shaped 
and geared together that they never actually 
came into contact with each other. 

But the blower exhibited at Paris, though it 
gave its name to the species, was by no means 
the first of its kind to achieve practical success. 
Twenty years before the Roots machine was 
shown at Paris very similar machines with the 
true dumb-bell shape rotors were being manu- 
factured by a Mr. G. Jones, of the Lionel Street 
Foundry in Birmingham. A sketch reproduced 
herewith in Fig. 111 comes from the Practical 
Mechanics’ Journal of 1848, in which, in an 
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account dealing with ‘“ Birmingham and _ Its 
Manufactures,” it is said that the machine had 
been “improved and practically introduced by 
Mr. Davies.” It is probable that the Davies 
referred to is that Isaiah Davies, “a thoroughly 
practical mechanic of Birmingham,” who, at about 
the same date, invented and built a rotary piston 
engine which has already been described in 
article No. VI. The rotors of the Jones machine 
seem to have been cast in iron, hollow and as light 
as possible, and, like the Roots machine, to have 
been so geared together as never to come in contact 
with each other. In the fifth edition of his 
“* Manufacture of Coal Gas,’ published in 1868, 
Clegg mentions that Jones was manufacturing 
machines in capacities from 1000 to 100,000 cubic 
feet per minute, and that his products were used 
by numerous gasworks. Subsequently, we have 
been able to find only one further reference to 
Jones’ machines, though there are frequent 
descriptions in contemporary journals of the 
machines manufactured by Thwaites and Carbutt, 
Ltd. That reference occurs in a paper read before 
the Institution of Mechanical Engineers in 1877 
and will be dealt with later. 

The rapidity with which the machines made by 





1 Butler, “‘ Modern Pumping and Hydraulic Machinery,” 
page 333. 
* Practical Mechanics’ Journal, 1848-49, Vol. I, page 266. 














May 5, 1939 


THE ENGINEER 


551 








Thwaites and Carbutt, Ltd., achieved success is 
rather remarkable. According to an account in 
Engineering (Vol. XI, page 171), there were in 
1871 forty blowers of their manufacture at different 
works in Glasgow, and about 300 in use in different 
parts of the kingdom. The firm had erected plant 
capable of producing them at the rate of three or 
four hundred annually. A typical example of the 
arrangement of the machines adopted in 1871 is 





also athwartships, just below deck, smaller 
branches distributing the air to every sleeping 
berth. This blower had pistons made of wood 
saturated with petroleum [paraffin wax ?], and 
one wheel of each of the two pairs of spur wheels 
connecting the pistons had its teeth made of 
hornbeam held between two discs of cast iron, the 
arrangement being such that new teeth could be 
fitted when required. Each rotor of the blower was 
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FiG. 114—-GAS EXHAUSTER, 


provided by some blowers supplied to the Dowlais 
Iron and Steel Works, an illustration of which, 
reproduced from Engineering, appears in Fig. 112. 
The two blowers which were used for supplying 
blast to cupolas melting pig iron for the Bessemer 
process were supported on a cast iron case, which 
served as the blast reservoir, and were driven 
from overhead shafting. The rotors were, it 
appears from the picture, geared together, but 
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separately driven by a small Brotherhood and 
Hardingham three-cylinder radial engine. The 
whole design is interesting, and the trouble taken 
to relieve the load on the gears and to make the 
teeth renewable is particularly revealing of the 
point at which weakness chiefly lay. 

By 1877, as is revealed by a paper read before 
the Institution of Mechanical Engineers in that 
year by Mr. E. H. Carbutt, the advantages for 











ty y YY 
aaa 


J Co Peet 
1 niall 





THe Encinecr 
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each was separately driven as is shown by the 
presence of the crossed belts. 

In 1875 the firm supplied the machine shown in 
Fig. 113, reproduced from Engineering (Vol. XIX, 
page 341), for ventilating the “ Germanic ” of the 
White Star Line. The blower was capable of 
delivering 5000 cubic feet per minute at a pressure 
of 10in. of water. The air was led down a vertical 
pipe, from which branches led fore and aft, and 





Longitudinal Section of Ventiletor. 
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certain purposes of H-shaped rotors had become 
realised. The rotors were not only easier to manu- 
facture, requiring only to be turned at their outer 
extremities instead of shaped all over, but also 
had the advantage that the maintenance of the 
precise angular relative position was less import- 
ant. In addition, when used as gas exhausters, 
machines with H rotors were less likely to suffer 
damage by the deposition and jamming of tar 


My 
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between the rotors. A typical gas exhauster of the 
period is illustrated in Fig. 114, reproduced from 
the 1877 paper mentioned above. Note the 
presence of packing strips bearing against the outer 
extremities of each rotor and effecting a rather 
better seal than can be obtained with dumb-bell 
rotors. Machines of this kind were invariably 
made with metal rotors. But apparently trouble 
was experienced with the balancing and machining 
of dumb-bell rotors, for they were only cast in 
iron when the speed was to be below 250 r.p.m., 
and for higher speeds, as illustrated in Fig. 115, 
wooden “ lags ” were held upon “ malleable-cast ” 
crossheads with bolts, which, for security, had the 
bolt ends riveted over the nuts. These wood- 
covered pistons were correctly shaped to tem- 
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plates by wood planing machines, and were so 
placed in the casing that the clearance amounted 
to about the thickness of a sheet of paper. In 
order to reduce the clearance still further, a 
“frictionless composition’ was applied with a 
brush evenly over the hollows of the pistons until 
every portion was shown to be in contact. The 
composition had the consistency of ordinary paint, 
and also answered the purpose of preserving the 
wood. But the arrangement does not appear to 
have been entirely satisfactory. One critic, in 
the discussion which followed the reading of Mr. 
Carbutt’s paper instanced a case of the composition 
being as thick as }in., and said that in cold weather 
it was liable to flake off and jam in the machine, 
sometimes with serious results. Moreover, the 








wooden pistons wére liable to warp, swell up, and 
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FIG. 116—ROOTS MINE VENTILATOR AT CHILTON COLLIERY 
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even rot if the gas being dealt with was at all damp. 

At this time the Jones’ exhauster seems to have 
been still under manufacture, for Mr. Carbutt went 
out of his way to illustrate such a machine and to 
point out the advantages possessed by the Roots 
form in comparison with it. The Jones machine 
appears to have had rather heavier and larger 
pistons than the Roots and to have been manu- 
factured only in the dumb-bell form. 

One of Mr. Carbutt’s objects in reading his paper 
was that of introducing the Roots machine as a 
mine ventilator. A Roots ventilator had been 
erected at the Chilton Colliery, near Ferryhill, 
belonging to the South Durham Coal Company. 
It had H blades—Fig. 116—25ft. diameter by 
13ft. wide and was driven through bevel gearing 
from a pair of 28in. by 4ft. stroke steam engines. 
The clearance between the pistons and the sides 
of the pit in which they worked was only }in., and 
adjustable timber blocks fixed upon movable iron 
frames were so placed as to reduce this clearance 
still further. Clearance between the rotors was 
also tin. By running the ventilator at 15 r.p.m., 
giving a displacement calculated to be 87,000 cubic 
feet per minute, all the requirements of the mine 
at that, time were met. But the machine was 
actually designed with a capacity of 200,000 cubic 
feet per minute to meet the needs of the mine when 
extended. Trials were carried out with this venti- 
lator in such a way as to get figures comparable 
with those presented by Mr. Daniel at a previous 
meeting, when dealing with the Cooke ventilator 
(see article No. VIII of this series in the March 3rd 
issue), and the following figures were obtained : — 








| Air per | | Useful 

Diameter,) Width, | minute, W.G. | R.p.m effect, 
feet. feet. | c.f.m. per cent. 

25 13 74,928 | 4-00 | 13 | 76-85 

101,696 | 5-00 | 18 64-19 

|} 67,312 | 2-75 | 12 56-30 

} 118,272 4-12 21 | 51-40 


aw 
The best and worse results are given in this table 
and the figures of useful effect were higher than 
those obtained for the Cooke machine, which itself 
had shown figures higher than those obtainable 
with various types of fan. 
After 1877 little change took place in the design 
of Roots blowers. The use of metallic pistons 











became more common, but even in 1886 some 


machines with wooden rotors were still being made 
by Thwaites Bros., descendants of the original 
firm of Thwaites and Carbutt. This firm had 
developed and installed special machinery for 
manufacturing the rotors which at that time had 
the shape shown in Fig. 117,° in which the centres 
from which the various curves were set out are 
shown. In 1888 a new shape of rotor was being 
made by Samuelson and Co., Ltd., of Banbury. 
Machines with these new style rotors were claimed 
to have a greater capacity and it was said that the 
rotors were easier to machine and had a greater 
strength by reason of the shorter waist between the 
ends. The setting out is shown in Fig. 118, all 
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FIG. 118—SAMUELSON ROTORS, 1888 


the important curves being struck from the four 
centres k. The surface at the waist was now no 
longer depended upon to maintain a seal at that 
point, and its shape was therefore unimportant, 
whilst the shape of the working flanks approxi- 
mated to an involute form. A small amount of gas 
was returned to the suction side four times per 
revolution. 

A machine with rotors of this form was intro- 
duced as a pump at the Engineering and Metal 
Trades Exhibition of 1883 by Lewis, Olrick and 
Co., of Leadenhall Street, its actual manufacture 
being undertaken by Mather and Platt. It was 
claimed that an efficiency of 60 per cent. could be 
attained and that water could be drawn from a 
depth of 28ft. 


(To be continued) 








American High-Powered Freight 
Locomotive Performance Data 


By HOWARD COBLE 


be the following article it is the writer’s intention 
to offer some descriptive notes covering three 
interesting high-power American freight locomo- 
tives of the 2-104 type, a wheel arrangement find- 
ing increasing favour for the heaviest duties, 
supported by photographs and diagrams, together 
with examples of performance in road service with 














vided. The very large tube heating surface in 
proportion to the cylinder volume, together with 
ample fire-box and grate area, now in evidence, 
are undoubtedly the main factors responsible for 
the greatly increased horse-power developed for a 





given rated tractive force figure at speed, and, as 
will be seen later, it is now possible in some recent 


as a power unit in the United States of America 
since the Great War is very striking. In 1920 an 
average of 172 lb. of coal was required to move 
892-8 gross tons of freight and equipment 1 mile. 
In the year 1936 this figure had been reduced to 


Taste (A).—Ezamples of High-power American Freight Loco- 
motives of the 2-10-4 Type 


General Dimensions 














Sele Jw tT 4 K.CS. C. & O. 

pe. «| 2-10-4 2-10-4 | 2-10-4 
pS sf 8 I-I-C ” sé J ” “ee PJ} ” 
Cylinders, diameter and stroke, 

inches ... .. 28x 32 |* 27x 34 29 x 34 
Driving ° wheels, "diameter, 

inches ...... wap eae 63 70 69 
Working pressure, Ib. per * ‘ 

square inch ... 255 310} 265 
Rated tractive power, Ib., main “ ~ 

cylinders ..| 84,600 93,300 93,350 
Rated tractive pow er, Ib., 

booster ... -| 13,300 - | 15,275 
Heating surfaces, square “feet : 

Tube and flues ..| 4,640 | 4,654 5,978 

Fire-box and combustion | 

chamber ... obs / ath 375 446 | 477 

Arch tubes... — 54 = 

Siphons... .. 98 . 168-5 

Total evaporative... 5,113 5,154 | 6,623°5 

Superheater, ty pee “EB” *in all | | 

engines “ ate 2,100 | 2,075 3,030 

Combined ais cout beet eae 7,329 | 96,535 
Grate area, square feet... 100 107, —|~—s ‘121 
Weight in working order, tons : 

Leading truck 5 19-1 | 22-5 27-2 

Drivers... . 135-2 | 156-2 | 166-5 

Trailing truck 47-4 48-3 | 58-9 

Engine, total.. 201-7 i 227-0 252-6 

Tender ... ... 124-1 155-3 185-2 

Locomotive ... 325-8 | 382-3 437-8 





119 lb. On the basis of freight traffic in 1936 the 
increase in fuel efficiency means a saving of approxi- 
mately 64 million dollars to the railways. 

Before turning to the three locomotives to be 
reviewed, it should be pointed out that all weights 
given are in English tons (22401b.), but when 
referring to water capacities, these figures are 
stated in U.S. gallons. 


TEXAS AND Pactric RAILway 


The first locomotive (Figs. 1 and 2) represents the 
largest and most powerful type at present in ser- 
vice on the Texas and Pacific Railway (T. & P.). 
These locomotives, known as the “ Texas type,” 
class ‘‘ I-I-C,” were built by the Lima Locomotive 
Works, Inc., at Lima, Ohio. 

From the particulars given in the table, it will 
be gathered that these engines are of considerable 
size and power, weighing in full working order 
325-8 tons, the engine alone amounting to 201-7 
tons, the weight available for adhesion being 135-2 
tons, distributed equally over the five driving 
axles, 13-5 tons per wheel. The total wheel base 
is 86ft. 8in., the length over couplers being 
99ft. 44in. The maximum width over the cylinders 
is 10ft. 94in. The cylinders are 29in. in diameter 
by 32in. in stroke, steam distribution is effected 
by 14in. diameter piston valves set to give a full 
gear cut-off of 60 per cent., and operated by 
“ Bakers ” gear motion which is controlled by an 
“ Alco” power reverse. The maximum valve 
travel is 8?in., the lap being 2in., and lead }in., 
extra lap jin. The tractive power of the main 
cylinders is 84,600 1lb., augmented to 97,700 lb. 
by a booster of the F ranklin type C-2, with cut-off 
limited to 50 per cent. An interesting feature of 











FIG. 1—-TEXAS AND PACIFIC RAILWAY “I-I-C’**. CLass 2-10-4 


dynamometer car. 
the three engines selected will be readily appre- 
ciated after a glance at the table of dimensions, 
Table A, reproduced on this page. 

The chief feature which characterises the 
present-day American steam locomotive, passenger 
and freight alike, is the immense boiler power pro- 


The great size and power of | two-cylinder superheated freight designs to generate 


well over 1000 I.H.P. per coupled axle. The 
improvement in efficiency of the steam locomotive 





3 Reproduced from Engineering, Vol. XLI, page 373, and 
Vol. XLV, page 641. 

4 Engineering, Vol. XLV, page 641. 

5 THe Encineer, Vol. LVI, page 25. 
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LOCOMOTIVE 


the “ I-I-C’s ” is the locomotive valve pilot, which 
enables the engineer to obtain the maximum 
horse-power out of the locomotive when desired, 
and at the same time operate the engine for 
maximum efficiency when the greatest horse-power 
output is not required. The boiler is of the usual 





radial stay, round-top type, having a working pres- 
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sure of 255 lb. per square inch. The length between 
tube sheets is 21ft. 6in.; there are 82 2}in. dia- 
meter tubes and 184 34in. flues. The heating 
surfaces are as follows :—Flues and tubes, 4640 
square feet; fire-box and combustion chamber, 
375 square feet; syphons, 98. The locomotive 


illustrated, “‘ No. 651,” is, however, equipped with 
the fire-box 


“Martin water circulating table,” 
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In order to improve the quality of the steam 
delivered to the superheater, the ‘‘ Texas type ” 
are equipped with a centrifugal steam dryer on the 
dry pipe. This makes for higher superheat, as 
the superheater does not have to evaporate so 
much water. The superheater itself is of the “ E ” 
type, with a heating surface of 2100 square feet. 
An automatic signal foam meter is fitted, which 





Feed Water 
Heater 





9-8" 
14d. Valves 
29% 32” 





135 Tons 19°1 Tons 


FiG. 2—DIAGRAM OF TEXAS AND PACIFIC 2-10-4 LOCOMOTIVE 


and combustion chamber heating surface being 
increased to 423 square feet and the total to 5161 
square feet. The grate area is 100 square feet, the 


Improvement in Dynamic Augment Due to Light-weight Nickel 
Steel Rods and Cross Balanced Main and Back Intermediate 








Driving Wheels.—Texas and Pacific Railway, ‘ I-I-C 
2-10-4 Locomotive 
Kind of main and 
side rods. 
Original | 
carbon |New nickel 
vanadium | __ steel. 
steel. 
Per cent. reciproc: cating balance... 0 40 
Dynamic augment under main wheel at 
40 m.p.h., lb 21,000 500 
Maximum ‘dynamic augment “under 
engine at 40 m. b.: 
Under main ws telant rods . 21,000 _— 
Under other than main rricpe nickel 
steel rods .. : ~- 5,100 
Dynamic augment under main wheel at 
60 m.p.h., Ib... 48,000 6,000 
Maximum ‘dynamic augment “under 
engine at 60 m.p.h., Ib.: 
Under main wheels of original rods ...| 48,000 _— 
Under other than main wheels, nickel 
ateal rods 2.6. ice ce5 ale.) one | -- 13,500 








Comparison of Weight of Original Carbon-vanadium Steel and 
Nickel Steel Main and Side Rods 
Weight of rods without bushings, Ib. 








Original New nickel 
. rods. steel rods. 
Rods : 

Front . ee dy saa 231-5 180-0 
Front intermediate ae 624-0 457-5 
Back intermediate ... 658-0 505-5 
Back ... ov "abe 317-0 233-5 
Main ... 1412-0 908-5 
Total ... 3241-5 2285-0 


Saving in weight, 956 Ib., or 29-5 per cent. 


ratio of grate area to heating surface being 1 to 
51-13. It should be mentioned here that the 


engines are oil fired. 





results in fuel economy as the boiler is blown auto- 
matically only when necessary. Other equipment 
includes a feed-water heater of the “ Elesco ” 
K-50-A type, cut-off control gauge, “ Nathan ” 
injector, graphite lubricator, “‘ National Pendu- 
lum ” type, and a “‘ Boyer ” speed recorder work- 
ing off the leading wheels of the trailer truck. 
The tender runs on two six-wheel trucks, and has 
a capacity of 14,000 gallons of water and fuel space 
for 5000 gallons of oil. The tank measures 34ft. 8in. 
in length by 10ft. 24in. in width inside, the total 
wheel base being 28ft. 5in. The loaded weight is 
124-1 tons. The tabulated statement above 
shows the improvement in dynamic augment at 
high speed, due to the use of lightweight nickel 
steel main and side rods, and cross-balanced main 
and back intermediate driving wheels, which 
enables these engines to operate at speeds up to 
60 m.p.h. The rod weights given are without 
bushings. 


PERFORMANCE FIGURES 


Some interesting test runs were made during 
May, 1938, with engine ‘ No. 630 ” of the “‘ Texas 
type.” The first trial run, May 18th, was made 
between Lancaster Yards and Big Spring, a distance 
of 262 miles. This section of the T. & P. system 
has some formidable gradients, many miles being 
rated at 1 in 57 to 1 in 90, with numerous severe 
curves. The short tabulation below shows the 
composition of the test train, together with arrival 
and departure times for the five scheduled stops 
en route. It will be seen that the maximum load 
hauled was 2859 tons ; 96 cars on the concluding 
section of the run from Colorado to Big Spring. 
The locomotive was on the road for 16 h. 9 min., 
the total delays amounting to 6 h. 26 min.; the 
actual running time therefore was only 9 h. 43 min., 





equivalent to an average speed of 27 m.p.h. The 
maximum speed was restricted to 45 m.p.h. to 
comply with local freight conditions. 

During the trial 5998 gallons of oil was burned ; 
22-98 gallons per mile. Gallons of oil per 1000 
(U.S.) ton miles was 7-93. A further test run was 
made with the same locomotive on May 23rd, 
1938, for indicator data. Between Lancaster 


Texas and Pacific Railway 


Test run, Lancaster Yards-Big Spring. Engine “ No. 630” 
2-10-4 Type, May 18th, 1938. 



































Time 

——-—_—--——| Station. | Mile | Tons. | No. of | Cars 
Arrive Leave post. loads. jempt’s 

9.01 a.m.| Lancaster | 251 | 2483 91 

Yards 

2.25 p.m.| 4.55 p.m.| Baird ---| 386 | 2351 0 85 

5.52 p.m.| 6.02 p.m.| Abilene ...| 407 | 2532 1 90 

8.12 p.m.| 8.54 p.m.| Sweetwater| 448 | 2824 7 89 

9.28 p.m.| 9.58 p.m.| Roscoe ...| 456 | 2844 8 89 

10.41 p.m./11.01 p.m.} Colorado ...| 476 | 2859 9 87 

1.10 a.m.| Big Spring] 513 | 2859| 9 | 87 

| | | | ! 





Yards and El Paso and return the maximum 
indicated horse-power developed at speeds between 
5 and 60 m.p.h. were as follows :— 


Speed in Horse- Speed in Horse- 
m.p-h. power. m.p-h. power. 
WP cece 0 35 4300 
B igisce 220s SORE 40 4380 
10 2150 45 4370 
Bt aay SS 50 4330 
ba <nh\) nea; eee 55 4280 
25 ae 60 4230 
30 4150 


It will be | seen n that the greatest indicated horse- 
power figure obtained was 4380 at 40 m.p.h., 
equivalent to 876 I.H.P. per coupled axle. 


Kansas City SouTHERN RaILway 


The engravings Figs. 3 and 4, illustrate one of the 
ten magnificent high-speed freight locomotives on 
the Kansas City Southern Railway (K.C.S.). These 
engines, classed “J” by the company, were 
built by the Lima Locomotive Works. Five of 
the “J” class were built for oil firing—Nos. 900 
to 904—the first of which was delivered during 
July, 1937, followed by a further five burning coal 
—Nos. 905 to 909. The value of the order amounted 
to 1,400,000 dollars. 

The “J ”’ class are among the largest and most 
powerful freight type at work in the south-west, 
weighing in working order 387-5 tons, the engine 
alone representing 227 tons, no less than 156-2 tons 
being carried by the coupled wheels, an average of 
31-2 tons per driving axle. The total wheel base 
is 98ft. 5in., the length overall being 112ft. 5}in.; 
the greatest width is 11ft. 4in. over running boards. 
The driving wheels have a diameter of 5ft. 10in., 
and are of the ‘ Boxpok” or semi-dise pattern. 
This type of wheel will retain its trueness for a 
longer period than the conventional spoke type. 
The cylinders are 27in. by 34in. stroke with 14in. 
diameter piston valves, actuated by Walschaerts 
gear, controlled by a Franklin type “ B” power 
reverse. The tractive power of the main cylinders 
is 93,300lb. At present no booster is fitted, 
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though provision is made for one should it be 
necessary in the future. These locomotives are of 
particular interest, being the first by the Lima 
Works with boilers of the radial stay type, having a 
designed working pressure of 310 lb. per square 
inch. The boiler barrel, which has a maximum 
diameter of 8ft. 6in., has a water space of 46,000 Ib. 
There are 73 2}in. diameter tubes and 183 33in. 
diameter flues, with a length of 21ft. The fire-box 
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28,500 lb. at 50 m.p.h. A remarkable perform- 
ance. Further, at a speed of 35 m.p.h. the draw- 
bar horse-power or actual net power available at 
the tender drawbar, was 4480.- Thus the engine, 
on the basis of a power unit, was developing 
1 D.B.H.P. for every 112-2 lb. of its own weight, 
excluding the tender. At a speed of 50 m.p.h. 
it should be noted that only 425 H.P. was required 
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in propelling the locomotive. The tonnage of the 
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FIG. 4—DIAGRAM OF KANSAS CITY SOUTHERN 2-10-4 LOCOMOTIVE 


inside measurements are :—Length, 12ft. 6in. by 
3ft. 6lin.; the grate area is 107 square feet. The 
five coal burners are fired by a mechanical stoker 
of the standard type “ B K.” 

The total evaporating surface amounts to 5154 
square feet. The “ E” type superheater, supplied 
by the Superheater Company, has a heating surface 
of 2075 square feet. A feed-water heater is fitted ; 
it is of the Worthington 6-S A type, supple- 
mented by a “‘ Hancock ” injector. The tender is 
mounted on two six-wheel buckeye trucks, with 
3ft. 6in. diameter wheels. The fuel capacity is 
4500 gallons of oil, and 21,000 gallons of water. 
The tenders for the five coal-fired engines have 
the following capacity :—coal, 22-3 tons; and 
water, 20,700 gallons. This is sufficient fuel and 
water for an average operating district. The tender 
has a total wheel base of 36ft., the tank length 
inside being 43ft. 3in. The loaded weights are 
155-3 and 160-5 tons respectively. 

As can be seen from the diagram, the cab is of 
the vestibule type, which assures winter comfort 
for the engine crew. 


DYNAMOMETER TESTS 


Dynamometer trials with the “J” class were 
made in November, 1937, over the company’s 
Fourth District, between Heavener, Oklahoma and 
De Queen, Arkansas, a distance of 95 miles, with 
maximum gradient of 1-50 per cent. The train 
was composed of twenty-four loaded and forty-four 
empty cars, and weighed 1891 English tons. The 
average running time over this district was 
3 h. 30 min., working out at precisely 27 m.p.h. 
Fuel consumption was approximately 1-7 lb. of 
oil per drawbar horse-power, the heat contents of 
the fuel averaging 18,700 B.Th.U. per lb. During 
these trials ““ No. 904” (one of the oi] burners) 
developed a boiler efficiency of from 80 to 85 per 
cent., and an overall efficiency at the drawbar of 
exactly 8-0 per cent., when using the feed-water 
heater. The drawbar pull and horse-power figures 
obtained at speeds between 8 and 50 m.p.h., 
together with the actual mechanical efficiency of 
the locomotive over the same range of speed, are 
given in the table below. It will be seen that 
the highest indicated horse-power figure recorded 
was 4825 at 35 m.p.h., equivalent to 21-5 H.P. 
per ton of engine weight, and that at 8 m.p.h. the 
drawbar pull was 92,500lb., falling only to 


trains handled during these trials are not available, 
but in ordinary service conditions the ‘‘ J” class 
are rated to haul on a gradient of 0-50 per cent. 
trains made up of 97 cars averaging 44-6 tons 


Kansas City Southern Railway Company 
Dynamometer Test No. 20. Locomotive “* No. 904 ”’ (2-10—4), 
4th District, November, 1937, over level track. 











| | | Actual 
M.p.h.| Cylinder Draw-bar Draw-bar mechanical 
| H.P. pull. | efficiency. 
| Lb. Per cent. 
8 1,900 1,900 92,000 99-0 
10 2,425 2,375 } 89,000 98-0 
15 3,325 3,200 | 78,500 97-0 
20 4,000 3,850 | 72,500 96-0 
25 4,475 4,225 | 64.250 94-8 
30 4,725 4,425 56,000 93-7 
35 4,825 4,475 48,000 92-5 
40 4,775 4,400 41,000 91-5 
45 4,600 4,200 34,500 90-4 
50 4,300 3,850 28,500 89-2 











apiece, or 165 cars with an average tonnage of 
22-3 tons per car. 


THE CHESAPEAKE AND OHIO RAILWway 


The Chesapeake and Ohio Railway (C. & 0.) 
locomotive, illustrated in Figs. 5 and 6, represents 
one of forty engines built by the Lima Locomotive 











speeds in the region of 35 to 40 m.p.h. As already 
pointed out, these locomotives are amongst the 
largest so far built for freight service, weighing in 
full working order 437-8 tons, the engine alone 
totalling 252-6 tons, the weight available for 
adhesion amounting to the enormous figure of 
166-5 tons, the main driving axle supporting no 
less than 33-4 tons. The wheel base total is 
99ft. 5zin., and the length over pulling faces of 
couplers 111ft. 5}in. The two cylinders are 29in. 
by 34in. stroke. The piston valves, which are 
actuated by Bakers valve gear, are 14in. diameter, 
and have a maximum travel in full gear of 9in.; 
the lead and lap are jin. and 1 4fin. 

A precision type “ F” power reverse is fitted. 
The driving wheels have a diameter of 5ft. 9in., 
spaced uniformly 6ft. lin. between centres. The 
tractive power of the main cylinders is 93,350 lb., 
increased to 108,625 lb. by a very powerful booster 
of the C-2 long cut-off type. The boiler has a 
working pressure of 265 lb. per square inch, the 
barrel itself being made up of three courses. The 
first is 8ft. 3}in. outside diameter, and is **/,,in. 
thick ; the second is }fin. thick and 8ft. 10in. 
diameter; whilst the third, extending to the throat, 
is 9ft. outside diameter, and lin. thick. The fire- 
box, which has 121 square feet of grate area, con- 
tains three thermic s'phons. Coal is fed by a 
standard modified type “ B”’ mechanical stoker. 

The boiler contains 58 tubes 2}in. diameter, 
and 275 flues 3}in. diameter, the length between 
tube plates being 21ft. 

The total heating surface, including tubes and 
flues, fire-box, combustion chamber, and s phons, 
amounts to 6623-5 square feet. The “E” type 
superheater adds a further 3030 square feet, or 
31-4 per cent., of the combined heating surface 
total of 9653-5 square feet. 

The huge tenders of the “ T-1’s’’ have a cast 
steel underframe, and run on two six-wheel bogies 
having 3ft. diameter wheels, with a wheel base of 
10ft., spaced 26ft. in between centres. The tank 
has a length of 43ft. inside, the maximum height 
above the rails is L5ft. 2;;in. The water capacity 
is 23,500 gallons, and there is fuel space for 27 
tons of coal. The loaded weight of the tender is 
185-2 tons. 


REMARKABLE DYNAMOMETER TEST 


The phenomenal capacity of the Chesapeake 
and Ohio Railway’s ‘‘ T-1”’ class locomotives in 
road service is strikingly illustrated in a typical 
dynamometer test made a few years ago. 

The experimental run to be detailed was made 
over the C. & O.’s Cincinnati and Northern sub- 
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FIG. 5—DIAGRAM OF CHESAPEAKE AND OHIO -2-10-4 LOCOMOTIVE 


Works, and completed during 1930. These massive 
locomotives, classed “‘ T-1”’ by the C. & O., have 
the most liberal boiler proportions of any machine 
of the ‘“‘ 2-10-4”’ type so far built, and are note- 
worthy as the largest and most powerful two- 
cylinder non-articulated design in service anywhere 
in the world. It is calculated that the “ T-1’s ” 





will produce and sustain well over 5000 I.H.P. at 





division, between Russell and Parsons, a distance 
of 109-99 miles, on June 6th, 1934. The ruling 
gradient on this section of the C. & O. line is 
1 in 500, save for a short stretch of 2-7 miles rated 
at 1 in 143; a banking locomotive was employed 
on this gradient, in view of the great weight of 
the train. The huge test train was made up of 
162 cars, marshalled as follows :—Dynamometer 








FIG. 6—-CHESAPEAKE AND OHIO RAILWAY “T-1°' 
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coach ; 160 loaded cars and caboose, representing 
a gross weight of 11,736-6 tons. The locomotive 
employed throughout the test was “No. 3039,” 
the latest engine of the ‘‘ T-1 ” class. 

The weather during the run was fine, with 
excellent visibility, and the condition of the rails 
good. The departure from Russell was at 9.19 a.m., 
the first dynamometer and cab gauge readings 
being taken 11 min. later, when speed had risen 
to 144 m.p.h.; at this point a draw-bar pull of 
81,750 lb. was recorded. 

Limeville, 17 miles from the start, was reached 
at 10.0 a.m., where a stop of 5 min. was made to 
pick up a pusher, necessary on the 1 in 143 gradient 
already referred to. The start from Limeville 
(10.5 a.m.) produced the maximum draw-bar 
pull recorded—100,000 lb. at 2 m.p.h. with 
booster in operation; 30 miles out of Russell 
commenced the 6-mile climb; between mile 
posts 12 and 18 rated at 1 in 500 (the ruling gradient 
of the division), ‘ No. 3039 ” began the ascent at 
23 m.p.h., with full regulator and 50 per cent. 
cut-off, falling to an absolute minimum of 15} 
m.p.h. at mile post 18}. The reading taken at 
mile post 17 was as follows :-— 


Draw-bar pull ... $80,000 Ib. 
Boiler pressure - 255 Ib. 
Steam chest pressure --- 248 Ib. 
Regulator abe . Fully opened 
Cut-off ... . 66 per cent. 
Superheat 670 deg. 


Robbins, 43 liek was eed at 11.13 a.m. 
after taking in fuel and water. 

The final stage of the run was commenced at 
11.42 am. The remaining 71 miles to Parsons 
took till 2.17 p.m.; the last dynamometer and 
gauge readings were recorded at 2.10 p.m. The 
total time for the 109-99 miles was 4h. 58 min.; 
road delays amounted to 34 min., so the net time 
was only 4h. 24min., an average speed of pre- 
cisely 25 m.p.h. The booster was in operation 
for 10 min., or 0-91 of a mile. The coal* fired 
amounted to 17-05 tons—347 lb. per mile—while 
34,700 gallons of water was evaporated, weighing 
146 tons. The pounds of coal and water per horse- 
power-hour was 2-66 Ib. and 22-73 lb. respectively. 
The firing rate was 74-16lb. The following 
dynamometer data were recorded during the test. 


Average draw-bar puli 50,704 Ib 

Average horse-power__.... . 3377 

Average fire-box temperature. 2276-28 deg. 
Average boiler pressure ... ... ... 265 lb. per sq. in. 
Average steam chest pressure . . 247-33 lb. per sq. in. 
Average cut-off... .. ... 44-08 per cent. 
Average steam pipe temperature -.. 652-05 deg. 


In spite of the fact that the train weighed 
11,736 tons, no difficulty was experienced at any 
time in starting or hauling it, the locomotive only 
slipping on two occasions during the run. In the 
writer’s opinion, the most astonishing feature of 
the test was that at no stage on the trial did the 
steam pressure fall below the designed working 
figure of 265 lb. per square inch, in spite of the 
very strenuous work being performed—a wonderful 
tribute to the boiler’s immense capacity. It is 
interesting to note that the regulator was full 
open for 4h. 12 min. out of the total net time of 
4h. 24min. Indicator cards were not taken on 
this particular occasion, but during tests made 
some years back with one of the “ T-1’s ” carrying 
270 lb. boiler pressure, and with 29}in. diameter 
cylinders, an average indicated horse-power of 
5350 was sustained for a period of 1}h. at an 
average speed of approximately 33} m.p.h. The 
maximum indicated horse-power recorded at any 
interval on this test was 5681 at 32} m.p.h., or 
just over 1136 I.H.P. per coupled axle. 

From these figures it can be assumed that 
the standard “T-1” locomotive with 29in. 
cylinders and 265 1b. pressure, will produce and 
sustain well over 5000 I.H.P. under similar 
operating conditions. In regular service these 
locomotives are rated to handle trains made up 
of 159 loaded cars and caboose totalling 11,380 
tons over easily graded divisions. It is apparent 
from the performances detailed above that the 
modern high-powered two-cylinder superheated 
freight locomotive can develop between 21-17 
to 22-48 I.H.P. per ton of engine weight, and 
over moderately graded sections of line haul loads 
upwards of 11,736 tons. Such spectacular achieve- 
ments show what can be accomplished by modern 
steam power in the United States. 

In conclusion, the writer wishes to thank 
Mr. J. J. Prendergast, mechanical superintendent 
of the Texas and Pacific; Mr. Wm. Nelson, 
superintendent of machinery, Kansas City 
Southern, and Mr. C. B. Hitch, superintendent of 
motive power, of the Chesapeake and Ohio, for the 
data which forms the basis of these notes. 


33 The coal used is of very ‘poor quality, running very high in 
slack. 








Soil Mechanics: A New Chapter in 
Engineering Science’ 


By KARL von TERZAGHI, Dr.-Ing., M. Inst. C.E 


PRESSURE OF EARTH ON LATERAL SUPPORTS 


[eae the last century and up to the present 

day the pressure of earth on lateral supports, 
such as retaining walls or the timbering of cuts, 
has been computed by means of one of two theories, 
known as Coulomb’s theory and Rankine’s theory. 
From experience and from experiment, we know 
that the conditions for the validity of Coulomb’s 
theory are more often satisfied under practical 
conditions than are those for the validity of 
Rankine’s theory. Coulomb’s computation of 
the earth pressure was based on the following 
assumptions :— 

(1) That the shearing resistance s per unit of 
area, along any section through the earth, is 
equal to 

s==p tan ¢, 
where p denotes the normal pressure per unit of 
area of the section and ¢ the angle of repose of the 
earth. 

(2) That the surface of sliding is perfectly plane. 

(3) That along the surface of sliding the shearing 
resistance of the earth is fully mobilised. 

These three assumptions make it possible to 
compute the total intensity of the lateral pressure, 
but they do not suffice to determine the location 
of the centre of pressure. In order to obtain 
information on this vital point, Coulomb was 
obliged to supplement his set of assumptions by a 
fourth : 

(4) That in every point of the sliding wedge 
the state of stress in the soil corresponds to what 
is known as a “ limiting state of equilibrium.” 
This assumption leads automatically to the 
following conclusion. If both the back of the 
lateral support and the surface of the backfill 
are plane, the state of homogeneous failure in the 
sliding wedge involves a hydrostatic distribution 
of the lateral pressure over the back of the support. 
The corresponding centre of pressure is located 
at one-third of the height of the wall. 

But practising engineers discovered very soon 
that Coulomb’s theory was very insufficient in 
giving a satisfactory solution to all the manifold 
problems involved. It fails to account for the 
effect of the compactness of the sand or the 
intensity of the lateral pressure ; it fails to account 
for the conspicuous absence of the hydrostatic 
distribution of pressure over the timbered sides 
of cuts; it fails to account for the influence of 
rainstorms on the lateral pressure of fine sand 
on retaining walls with well-drained backs, and 
for many other important phenomena familiar 
to the man who works in the field. Nevertheless, 
for more than a century progress has been limited 
to the replacement of the numerical evaluation 
of Coulomb’s formula by more expedient graphical 
methods. The causes of the frequent contra- 
dictions between theory and reality remained as 
obscure as they were at the outset, and the text- 
books left it to the practising engineer to decide 
in which cases and to what degree a forecast 
of the theoretical pressure could be relied upon. 
That means that for more than a century the 
practical application of the theory retained all 
the characteristics of a gamble. 

This unsatisfactory condition did not change 
until some twenty years ago, when the patience 
of the progressive members of the engineering 
profession seemed to be exhausted with the classical 
conceptions. The reasoning which initiated the 
reformation was very simple; it consisted of 
tracing the known inconsistencies back to their 
sources. The theory, as such, was found to be 
flawless, because it is exclusively based on the 
laws of mechanics and there is no exception to 
the validity of these laws. Hence the source 
of existing contradictions between theory and 
reality could only reside in the basic assumptions, 
and these were attacked anew. 

The inquiry removed some of the known contra- 
dictions between theory and reality. It demon- 
strated the non-existence of the “lubricati 
influence ’’ of water on sandy backfills, and helped 
to establish a conception which is compatible 
with both the laws of hydraulics and the physical 





* From the forty-fifth James Forrest Lecture.—The Institu- 
tion of Civil Engineers, May 2nd. 





properties of the materials involved. Thus it 
opened the way for understanding and controlling 
the influence of water on earth-pressure pheno- 
mena. This must be considered to be an accom- 
plishment of outstanding importance, because in 
engineering practice difficulties with soils are 
almost exclusively due not to the soils themselves, 
but to the water contained in their voids. On a 
planet without any water there would be no need 
for soil mechanics. 

With an increasing knowledge of the mechanical 
properties of soils it was gradually realised that 
the type of failure specified by the fourth assump- 
tion of Coulomb’s theory represents only one of 
many possibilities which exist in engineering 
practice. For mechanical reasons simultaneous 
breakdown in the entire wedge does not occur, 
unless the lateral support yields by tilting around 
its lower edge. In every other case the failure 
starts with a disintegration of the lower part of 
the wedge and is associated with a slip along the 
upper part of the surface of sliding. As a con- 
sequence, the condition for the hydrostatic pressure 
distribution ceases to exist. Instead of trans- 
mitting its weight on to the lower part of the wedge, 
the earth contained in the upper part “ arches ” 
between the surface of sliding and the back of 
the support, and as a result the lateral pressure 
on the upper part of the support increases at the 
expense of the pressure on the lower part. The 
arching effect also influences the shape of the 
surface of sliding. Instead of being almost plane, 
the surface exhibits very marked curvature. 
An understanding of this action leads to the 
conclusion that the pressure distribution should 
be approximately parabolic, the centre of pressure 
being located in the vicinity of one-half of the 
depth of the cut. In engineering practice the 
closest approximation to this condition should be 
expected in timbered cuts in sands. 

The methods available twenty years ago for 
dealing with earth-pressure problems were based 
on assumptions which are seldom satisfied under 
field conditions. The limits of applicability were 
almost unknown, and as a consequence any prac- 
tical application bore the characteristics of a 
gamble. To-day these methods are superseded 
by a general procedure which covers a great 
variety of practical cases, with the exception of 
those involving the pressure exerted by typical 
clays. The rules for adapting this procedure to 
existing conditions are well established. The 
contradiction between theory and practice have 
ceased to exist. In the case of clays we know that 
under practical conditions the fundamental require- 
ment of an almost complete mobilisation of shearing 
resistance is not complied with. As a consequence, 
problems dealing with pressure exerted by clays 
under field conditions are for ever beyond the 
scope of earth pressure theories in general. In our 
future treatment of these problems we must choose 
between maintaining our present state of ignorance 
and acquiring a stock of reliable experience by 
systematic measurements and identification tests 
in the field. 

All of these vital improvements have been 
realised as a result of the discovery that the 
intensity and the distribution of earth pressure 
depends on many more factors than the authors of 
the older theories anticipated. Once the existence 
of these factors was recognised, it was an easy 
matter to modify the theories accordingly. In a 
similar manner all other fields of earthwork and 
foundation engineering have been critically studied 
for the purpose of weighing the importance of 
ignored or neglected factors. The results of these 
investigations have been by no means less revolu- 
tionary than those in the realm of the classical 
earth pressure theories. 


STABILITY OF SLOPES 


Closely related to the problems of earth pressure 
are those relating to the stability of slopes. In 
older text-books on civil engineering this subject is 
not treated, it being considered too simple. It was 
sufficient to prescribe that the slopes of fills and 
cuts should be established at an angle somewhat 
smaller than the angle of repose. The values of 
the angle of repose for different types of soils were 
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assembled in tables, regardless of the fact that 
every cohesive soil—-most of the soils in 
nature are cohesive—can stand in vertical banks 
at a height depending on the nature of the soil. 

Considering the arbitrary character of the data 
used as a basis for selecting a slope, it is not sur- 
prising that nature occasionally protested against 
this violation of its laws. Such was, for instance, 
the case some twenty years ago in Southern Sweden. 
Within a relatively short period, several serious 
slides occurred along the railways of that part of 
the country, one of which caused the loss of forty- 
one lives. In order to avoid any further accidents 
of this type the railway administration appointed 
a committee, including amongst others Messrs. 
W. Fellenius and J. Olsson, to investigate the 
degree of safety of the existing slopes and to pro- 
pose measures for eliminating the danger. The 
report of that committee was published in 1922. 
It contained the most complete analysis of land- 
slide phenomena and of soils subject to slides which 
had been published to that time. It disclosed the 
fact that it is economically impossible to establish 
slopes in difficult country so as to comply with the 
usual requirements for safety of structures, and 
that we must be content with precautions against 
danger of slides wrecking trains. In their investi- 
gations the members of the committee also made 
extensive use for the first time of what is known as 
the Swedish method for determining the degree of 
stability of a slope. The method is based on the 
empirical fact that the profile of the surface of 
sliding always approaches the shape of a circular 
are. 

In the case of earth structures or natural banks 
consisting of fine-grained soils having very little 
cohesion, the most dangerous conditions exist 
during rain storms. In the case of embankments 
provided for the storage of water, the most critical 
conditions exist on the downstream side, when the 
reservoir is full. 

The determination of the shearing resistance of 
typical clays is very difficult. The relation between 
the normal pressure and the shearing resistance is 
much more complicated than could have been 
anticipated ten years ago, and even to-day our 
knowledge of this subject is still in a somewhat 
controversial state. 

If a submerged body of soil having little or no 
cohesion is in a loose state, an insignificant external 
or internal disturbance, such as might be produced 
by a mild earthquake or by a spontaneous sub- 
sidence within the earth, is likely to transfer the 
soil temporarily into a liquid state, causing it to 
flow on a horizontal surface. This phenomenon is 
known as a “ flow-slide.” Judgment alone does 
not make possible a decision regarding whether or 
not the danger of a flow-failure exists. This was 
demonstrated a short time ago, at the expense of 
the taxpayers, by the failure of a dam under con- 
struction in the United States of America. Without 
warning, 10,000,000 cubic yards of earth were lost 
within a few minutes. In order to avoid the recur- 
rence of such accidents, the specifications for future 
structures of this type will provide that the 
porosity of the embankments is to be well below 
the critical value. 

When a modern concrete-surfaced highway is 
constructed on a fill no appreciable settlements 
can be tolerated, as otherwise the cost of main- 
tenance of the road surface becomes forbidding. 
The settlements of embankments of the same 
dimensions and made of the same materials decrease 
with increasing compactness due to their own 
weight. Mr. R. R. Proctor demonstrated by tests 
that the degree of compaction produced by a 
given method of compacting depends to a large 
extent on the moisture content of the soil. As a 
rule, the compacting effect is greatest for a certain 
medium water content, which can be determined 
by experiment. These observations led to fill- 
construction methods employing ‘ moisture- 
content control.” This method has become 
the universal practice in the United States in 
recent years. 

In Germany methods for compacting sandy 
soils by vibration have been brought to a high 
degree of perfection under the leadership of 
Mr. A. Hertwig. It was found that vibration has 
by far the greatest compacting effect if the 
frequency of vibration is equal to the specific 
frequency of the soil. This specific frequency 
ranges from 20 to 30 hertz. A few years ago a 
vibrator appeared on the market having a service 
weight of 24 tons. The vibration method is also 
successfully used for determining the relative 


degree of compaction of fills during and after 
construction. 

In connection with the stability of slopes it 
was mentioned that the danger of sliding is greatest 


when the earth located behind the slope is sub- 
jected to seepage forces. The mechanics of this 
influence are closely related to those of a dreaded 
phenomenon, the failure of dams due to piping. 
[The lecturer then discussed in detail the failure 
of dams due to piping, the settlement of footings 
and of raft foundations, the settlement of pile 
foundations, and sampling and testing.] 


Lecat ASPECTS OF THE RECENT DEVELOPMENTS 


At the beginning of the century the engineer 
was entitled to consider the misbehaviour of 
his structure as a deplorable “ act of God,” and 
he was able to justify his claim by producing text- 
books containing the essence of the knowledge 
of contemporary authorities. Since these autho- 
rities hardly mentioned the existence of settle- 
ments or the possibility of “piping,” no one 
could blame the average engineer for ignoring 
or misinterpreting these phenomena. The engineer 
made load tests and he conscientiously followed 
the accepted practice of keeping the soil pressure 
below the tabulated and time-honoured “ allowable 
bearing pressures.” If a detrimental settlement 
occurred in spite of all these precautions, he was 
entitled to consider his case an abnormal one and 
to decline the responsibility. 

However, as soon as some members of the pro- 
fession acquire the capacity for predicting a 
phenomenon with a degree of precision the 
phenomenon ceases to deserve the title of an 
“act of God.” The same holds true for the effect 
of pumping on structures adjoining a well, for 
the failure of underpinning operations to accom- 
plish their purpose, for the failure of earth dams, 
and for many other phases of practical earthwork 
engineering. To-day there is still some justifica- 
tion for the excuse that the methods for dealing 
with these problems are new and therefore only 
familiar to a small group of specialists. One 
cannot blame a physician in New Orleans for 
having failed to save the life of a patient by means 
of a method which had recently been developed 
in the Rockfeller Institute in New York. This 
excuse, however, will certainly not hold for ever, 
and the time is approaching when the Courts will 
decide against the designer who refuses to take 
notice of the existence of soil mechanics. Hence 
it is in the vital interest of all members of the 
profession to become familiar with the subject by 
active participation in the efforts to broaden 





our knowledge in the backward domain of civil 
engineering. 
CONCLUSION 

One of the most important results of these 
efforts consists in establishing a theoretical insight 
into the mechanics of earth pressure, settlement, 
and piping. This goes far beyond the boundaries 
of the primitive conceptions embodied in the 
text-books published at the beginning of the 
century. Considering these scientific achievements 
we are entitled to ask: To what extent can this 
theoretical insight replace practical experience ? 

Instead of answering this question myself, I 
quote Dr. William Anderson: “Since 1848 the 
supremacy of theory over rule of thumb has 
gradually, but surely, asserted itself, though, at 
times, the want of common sense and experience 
in the application of abstract principles . . . has 
led to disasters quite as serious as those which 
arose from want of theoretical knowledge, and 
in this respect the competent and successful engi- 
neer will still show himself as the man who in 
his work is careful to make theory and practice 
walk side by side, the one ever aiding and guiding 
the other, neither asserting undue supremacy.” 

There is no doubt in my mind that the mastering 
of our youngest science will greatly increase the 
capacities of the experienced engineer. My opinion 
has repeatedly been confirmed by the statements 
of seasoned practitioners who were open minded 
enough to appreciate and to digest the fruits of 
our labours. At the same time, I cannot help 
feeling deeply concerned about the self-confidence 
inspired in many members of the incoming genera- 
tion of engineers by our knowledge, because 
(again quoting Dr. Anderson), “there is a 
tendency among the young and inexperienced to 
put blind faith in formulas, forgetting that most 
of them are based upon premises which are not 
accurately reproduced in practice, and which, in 


any case, are frequently unable to take into 
account collateral disturbances, which only 
observation and experience can foresee, and 


common sense provide against.” 

In 1893 this remark was aimed at the incoming 
tide of theoretically trained structural engineers. 
To-day, in 1939, these golden words should be 
framed to adorn the wall of every room in which 
research in soil mechanics is carried on. To 
accomplish its mission in engineering, science 
must be assigned the réle of a partner and not that 
of a master. 
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NE of the most difficult problems presented 

to the electrical engineer in the whole equipment 
is undoubtedly that of driving the cold tandem 
mills. Of these the five-stand mill presents the 
greater difficulty on account of the very thin 
gauge of the product, the close accuracy of gauge 
required and the high speed of operation. The 
drive of this mill was carried out entirely by 
the B.T.H. Company, Ltd. The problem pre- 
sented is roughly as follows :—The speed relation 
of the various stands has to be set in accordance 
with the rolling programme, depending on the 
draught to be taken in each stand. Metal has to 
be threaded through the stands in succession 
and then on to the reel at a sufficiently low speed 
to permit of its being handled. The mill as a 
whole must then be accelerated up to the maximum 
speed with the least possible delay and without 
change in relative speed between the stands or 
variation of tension between the stands, or between 
the last stand and the reel. As the diameter of 
the coil on the reel increases the speed of the 
reel must be automatically adjusted so as to 
maintain tension between it and the last stand 
constant. As the end of the strip approaches, the 
mill must be rapidly decelerated again without 
change of relative speed or of tension between 
stands or between last stand and reel until the 
threading speed is once more reached. Provision 
must be made for controlling the relative speeds 
of each stand, the acceleration and deceleration 
of the mill as a whole, for very rapid stopping in 
the case of emergency without tearing the strip, and 
for inching each stand when setting up. All 
these controls must be ready to the hand of the- 





operator who, at the same time, has to keep careful 





watch on the behaviour of the strip passing 
through the mill and on the continuously reading 
flying micrometers. 

These requirements are met by a scheme based 
primarily on Ward-Leonard control. The arma- 
tures of all motors, including that driving the reel, 
are supplied from common variable-voltage bus- 
bars, fed by two variable-voltage generators. 
The fields of both motors and generators are 
supplied from a constant-voltage exciter. Adjust- 
ment of the relative speeds of the stand motors 
is obtained by means of coarse motor-operated 
rheostats and fine hand-operated rheostats. 
Adjustment of the speed of the mill as a whole, 
from threading speed to running speed, is obtained 
by adjusting the generator voltage. Control of 
the reel motor speed, in order to maintain constant 
tension between the last stand and the reel with 
increasing coil diameter, is obtained by means 
of an automatic current regulator which maintains 
the input to the reel motor constant by adjusting 
its field strength. A booster connected in series 
with the reel motor armature serves to compensate 
for errors in tension which would otherwise be 
introduced by the inherent regulation of the reel 
motor. The motors driving this mill, which are 
situated in the cold mill motor house, are rated 
as follows :—No. | stand, 400 H.P., 400/800 r.p.m., 
500 volts; Nos. 2, 3, 4, and 5 stands, each, 
1000 H.P., 400/800 r.p.m., 500 volts; and the reel 
motor, 200 H.P., 300/1200 r.p.m., 500 volts. 

All motors are compensated machines and are 
arranged for down-draught ventilation. The reel 
motor is a special characteristic machine, designed 
to have a very low inertia in order to obviate 
tension errors during rapid acceleration and 
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deceleration. They are supplied from a motor 
generator set, consisting of two generators each 
rated 1750 kW, 500 volts, one special booster, 
and one 250-volt exciter driven by a synchronous 
motor rated 3900 kVA, 11,000 volts. This set, 
which runs at 750 r.p.m., is also situated in the 
cold mill motor house, and arranged for down- 
draught ventilation. In Fig. 7 are shown the four 
1000 H.P. motors. 

The control for the main armature circuit 
consists of contactors for the mill motors and 
solenoid-operated circuit breakers for the gene- 
rators, situated in the motor house base- 
ment, as shown in Fig. 8. All auxiliary control 
equipment is mounted on a contactor board in 





of current in an electric circuit. These currents 
are passed through two instruments mounted 
on the control cabinet, one arranged to read the 
sum and the other the difference. 

One instrument therefore gives the measure of 
the total tension of the strip and the other measures 
the difference in tension between the two sides in 
case they should not be equal. Provision is also 


made so that if required this apparatus can auto- 
matically control the speed of the motor, so as to 
maintain the tension constant under varying con- 
ditions, but actually the characteristics of the 
motors are so good that this automatic control is 
found to be unnecessary. The indication of ten- 
sion is, however, proving of very great service to 














Fic. 7—Four 1000 H.P. MoToRS DRIVING COLD TANDEM 


the motor house and the master control equip- 
ment is mounted in special cabinets which are 
fixed in convenient positions to the mill housings, 
as shown in Fig. 10. Mounted on the cabinet 
are special indicators showing pressure on the 
roll bearings ; serew-down indicators ; control for 
motor-operated, field rheostat ; “* thread,” 
“run,” and “ stop” push-buttons for controlling 
the speed of the mill as a whole ; “emergency ”’ 
stop push-button; stand inching switch, and 
screw-down control switches. A fine speed-adjust- 
ing rheostat is operated by the hand wheel. 
At the far side of the stand is an instrument cabinet 
in which is mounted an ammeter and speed indicator 








pattern, where it is gripped bya pair of motor-driven 
pinch rolls. The trimming shears trim off the edges, 
the waste material being cut up by a pair of motor- 
driven scrap cutters. The trimmed strip then 
passes a flying micrometer and enters a roller 
leveller, after which comes the flying shear which 
cuts it into the required lengths. The leveller and 
flying shears are driven by a common motor, the 
shear being driven through a special multi-speed 
gear-box, which permits the cut-off length to be 
adjusted over a wide range. From this point the 
sheets are carried by belt conveyor to a piler, pro- 
vided with a motor-driven falling table. The 
flying micrometer, which as mentioned above pre- 





cedes the leveller, is preset for the particular gauge 














MILL Fic. 
the operators. This tensiometer equipment is 
covered by a patent held by the B.T.H. Company, 
Ltd., which built and supplied the apparatus for 
the five-stand mill and also similar equipment for 
use on the three-stand cold tandem mill used for 
rolling sheet gauges. 

The five tin shear lines are a particularly inter- 
esting example of the various processing lines by 
which the strip is treated in the course of manu- 
facture. Each line consists of a number of machines 
arranged in tandem, through which the strip 
passes in sequence. Needless to say, very close 
co-ordination is required between the controls of 
the various units constituting this line and the 





FiG. 9—SLITTING AND TRIMMING LINE 


relating to the motor driving the particular stand. 

There is also a device for measuring and, if 
necessary, automatically controlling, the tension 
between each pair of stands. The strip as it passes 
from one stand to the next is taken over a roller, 
and arranged so that its height can be adjusted 
by means of a hand wheel. The roller is raised 
to a position in which it makes a slight bight 
in the material, and it is subjected to a 
downward pressure proportionate to the tension 
in the strip. This pressure is measured by carrying 
each bearing on a separate spring, which is con- 
sequently deflected by a slight amount depending 
on the pressure. By electro-magnetic means the 
deflection of each spring is converted into terms 





control gear for the five lines, which was supplied 
by the B.T.H. Company, Ltd., including a continu- 
ous line of contactor panels 90ft. long. The opera- 
tion of each line is briefly as follows :—The coiled 
strip is first placed in the uncoiler, which consists 
of two cones, each of which can be traversed 
axially by a separate motor. The coil is gripped 
between the cones by causing the latter to approach 
each other and then centred by traversing the cones 
together. The end of the strip is then unwound by 
rotating the cones by means of a third motor. 
These operations are controlled from a conveniently 
placed desk, equipped with the appropriate maste1 
switches and push buttons. The strip is then fed 
through the trimming shears, which are of the disc 





8—TANDEM MILL LINE PANELS 


being handled. Should the gauge of the strip 
passing through depart from the correct value 
by more than a predetermined tolerance, the micro- 
meter causes a. solenoid operated flap to operate, 
diverting the sheet from the belt conveyor on to a 
roller conveyor running at right angles to and 
below it. At the same time the motor driving the 
roller conveyor starts up, running the conveyor 
in one direction if the sheets are over gauge and in 
the other direction if under gauge. It will be noted 
that an appreciable time must elapse between the 
incorrect gauge strip passing the micrometer and 
the sheets into which it is cut reaching the flap. 





FIG. 10—CONTROL CABINET 


This is compensated for by introducing a time delay 
between the indication of the micrometer and the 
operation of the flap, and this time is automatically 
adjusted to suit the speed of the strip. 

In order to give the necessary co-ordination 
between the speeds of the different sections of the 
line, the motors driving the side trimmers and 
leveller are supplied under voltage control from a 
motor generator set, also made by the B.T.H. 
Company, Ltd. The loop between the two sections 
is controlled by rheostats in the motor fields. This 
part of thé equipment is controlled from a second 
desk situated near the flying shear. A somewhat 
similar line, the control of which was also 
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engineered by the B.T.H. Company, Ltd., takes care 
of trimming the edges and slitting the strip on the 
sheet side of the plant. In this case, however, the 
strip is not cut into lengths, but is recoiled by a 
constant tension coiler. In Fig. 9 is given a general 
view of this line. On the right may be seen the 
cone type uncoiler, with the desk controlling it in 
the foreground. The desk on the extreme left con- 
trols the remainder of the equipment. The con- 
tactor control gear is housed in a cubicle seen in the 
background. 

Reference has been made to the use of down- 
draught ventilation in the hot and cold mill motor 
houses. It is believed to be the first installa- 
tion in this country of a system which was 
pioneered in U.S.A. by the G.E. Company. 
The cold mill motor house may be taken as an 
example of the complete ventilating scheme, 
this motor house having been engineered and 
carried out by the B.T.H. Company, Ltd. In this 
building there is_ installed approximately 
30,000 kW of plant, divided amongst twenty major 
machines. The estimated full-load losses are 
approximately 1700 kW—sufficient to cause an 
intolerable rise in motor house temperature if no 
ventilation were provided. In such cases it has 
been common practice in the past to draw fresh air 
from outside through filters, by means of motor- 
driven fans and supply it to the pits underneath the 
machines, where it is either led into the machines 
through enclosing covers or is allowed to escape 

















FIG. 11—-—MOTOR ROOM iN SKIN PASS MILL 


freely around them. In either case the air, having 
become heated by the losses from the machines, is 
discharged into the motor house and ultimately 
escapes from ventilators in the roof.- Such a scheme 
suffers from two disadvantages: no large-scale 
commercial filter can completely remove the 
particles of dust from the air and the cumulative 
result of the passage of only a very small percentage 
of dust results in an objectionable deposit in the 
machines and motor house over a period of years. 
The second disadvantage is that the hot air from 
the machines is discharged directly into the motor 
house, resulting in an air temperature which may 
still be uncomfortably high in the summer. 

The arrangement adopted at Ebbw Vale is 
briefly as follows :—A basement which serves to 
house E.H.T. switchgear and main D.C. circuit 
control gear is provided under the motor house, 
and both it and the motor house are rendered 
reasonably air-tight, double doors being provided 
where necessary. The motors draw air from the 
motor house and discharge heated air into their 
foundation blocks. From the foundation blocks 
the air is discharged through B.T.H. coolers—ten 
in all in the case of the motor house for the cold 
mill—into the basement. It is then returned to 
the motor house by five re-circulating fans, each 
capable of dealing with 40,000 cubic feet per 
minute against 3in. W.G. These fans provide the 
difference in pressure between motor house and 
basement necessary to force the air through the 
machines and coolers. In order to maintain the 


pressure of the motor house slightly above atmos- 
pheric pressure, so that any leakage may be of 
clean air outwards, rather than dirty air inwards, 
a small make-up fan capable of dealing with 
20,000 cubic feet per minute against ?in. W.G. is 
arranged to draw outside air through a filter and 
discharge it into the motor house. It will be seen 











that the great bulk of the air needed for ventilation 
is re-circulated round and round and the only 
addition made to the dust it may originally contain 
is the very small quantity which may be carried 
in by the make-up air. Moreover, the heated air 
is confined to the inside of the foundation blocks, 
the air in both basement and motor house being 
comparatively cool. 

The size of The General Electric Company’s con- 
tract, which is one of the largest ever placed 
for this class of gear in this country, may 
be gauged from the fact that over 2000 
tons of mechanical equipment, with electric 
motors totalling over 16,000 H.P. in capa- 
city, control gear, switchboards, and transformers, 
are of the company’s manufacture. The mecha- 
nical gear was manufactured to the designs of the 
United Engineering and Foundry Company, of 
America, at the Fraser and Chalmers Engineering 
Works, of the G.E.C., while the electrical equip- 
ment was designed and manufactured at the 
Witton engineering works. Space limitations 
preclude the possibility of dealing with this work 
in its entirety, but attention may be drawn to 
some of the more important items. The mecha- 
nical plant supplied by the Fraser and Chalmers 
Engineering Works includes two hydraulic accumu- 
lators for the supply of pressure for the roll balance 
on the roughing and finishing mills; two roller 
levellers, complete with geared drive and approach 
table, have also been supplied, one for use with the 


slitting, trimming, and shearing line which deals 
with hot rolled stock up to jin. thick, and the 
other for one of the two skin pass mills for sheets 
requiring no further cold rolling. The other skin 
pass mill is employed for finishing material in 
strip form. For this mill a 30in. by 68in. constant 
tension reel was supplied, together with push-off 
gear and a 100 H.P. double-reduction gear drive, 
which recoils the strip after rolling. In order that 
this mill may be used for sheets as well as strip, 
there is a separate roller leveller and drive pro- 
vided with an approach table, which can be 
quickly placed in position, so that the sheets pass 
over the top of the reel and are fed directly to the 
leveller. Coils of strip which have been finish- 
rolled on the two-high skin press mill are passed 
on to the side-trimming and shearing line, where the 
strip is cut to the required sizes. For use in con- 
junction with this plant a 5}in. by 56in. gear- 
driven roller leveller has been supplied ; also the 
conveyors for feeding the sheared strip to the 
leveller and for collecting and piling the levelled 
sheets. 

One of the most important G.E.C. contracts 
obtained in connection with the electrification 
of the hot mill was the provision of all the D.C. 
motors up to 25 H.P. There are over 120 of these 
motors, which are used to operate the approach 
and tilting tables, screw-down gear, and other 
auxiliary drives. To obtain complete inter- 
changeability the principal dimensions, such as 
centre height, shaft extensions, and fixing centres, 
are all in accordance with the standards laid down 
by the Association of Iron and Steel Electrical 
Engineers in America. Another important part of 
the hot mill contract was the complete electrical 
equipment for the two skin pass mills, one a sheet 
mill driven by a 200 H.P., 400/950 r.p.m., 230-volt 
D.C. motor, and the other, which may be adapted 








to deal with sheets or coils, by a 300 H.P., 400/800 
r.p.m. D.C. motor (Fig. 11), and 100 H.P., 300/1200 
r.p.m. D.C. reel motor, with a booster, the supply 
for the 300 H.P. and 100 H.P. motors being 
obtained from a 325-kW motor generator set (also 
shown in the illustration), driven by a 500 H.P., 
400-volt induction motor at 980 r.p.m. The three 
D.C. motors are compensated machines, and the 
speed variation is obtained by shunt control. The 
motor generator set-and the 300 H.P. mill driving 
motor, together with the contactor control gear, are 
installed in a motor room adjacent to the skin pass 
mill. Control of these motors is identical with that 
of the skin pass mills in the cold mill. After 
pickling the strip to remove scale formed by 
oxidation, the coils pass on to the five stand tin- 
plate mill or the three-stand sheet mill, illus- 
trated in the previous article, the two mills repre- 
senting tin-plate and sheet steel. The former 
product is used for food-canning purposes, &c., 
while among the important uses of the sheet steel 
product is for the, bodies of motor cars. 

Work in connection with the three-stand tandem 
sheet mill, illustrated on page 532 of our last issue, 
forms the most important section of the G.E.C. 
contract. Supplied by the United Engineering 
and Foundry Company, this four-high, three- 
stand mill has on each stand two small 
work rolls with two large back-up rolls. The 
stands are arranged so that the strip is 
first uncoiled and then passed through each 





FIG. 12—MoOTOR ROOM IN TANDEM COLD MILL 


set of rolls in series, and finally re-coiled, the 
speed of each unit being governed to maintain a 
tension on the strip passing through. The mill 
reduces the thickness of the sheet to any required 
gauge between the limits of 0-0l5in. and 0-78in. 
Each of the three stands is driven by a 1500 H.P. 
D.C. motor controlled on the Ward-Leonard 
system and situated in the motor room. The 
reel to be seen on the front of the mill, on page 532 in 
our last issue, is driven by a 400 D.C..motor, . 
situated in the motor room, shown in Fig. 12. On 
the left of this illustration is the Ward-Leonard 
set, which consists of a 5000 H.P., 11,000-volt 
synchronous motor, with a direct-coupled exciter 
and two 1750 D.C. generators. The driving motor 
is started by a metal-clad starting breaker, which 
switches on the supply through a series reactance 
coil which is cut out of circuit when the set is 
up to speed. On approaching synchronism a speed 
relay causes the excitation to be applied, irrespec- 
tive of the voltage generated by the exciter. A 
few seconds later the exciter voltage attains its 
full value and a second relay causes the running 
metal-clad breaker to close, and, in turn, trips the 
starting breaker. The D.C. generators are con- 
nected in parallel to supply the 1500 H.P. motors 
driving the tandem mill and the 400 H.P. reel 
motor. Special equalising connections ensure 
correct sharing of the load and a booster is installed 
to provide current for stalled tension and for 
inching the reel. The three 1500 H.P. mill motors, 
which have a speed variation of 350/700 r.p.m., 
obtained by shunt control, are fully compensated, 
and are designed for close inherent speed regula- 
tion over the entire speed range, and are capable 
of exerting twice full-load torque. The 400 H.P. 
reel motor, to be seen in the foreground of the 
illustration, is also compensated, and has a speed 
range of 250/1050 r.p.m., part of which being 




















May 5, 1939 


THE ENGINEER 


559 








obtained by Ward-Leonard control and the 
remainder by shunt control, as in the case of the 
main motors. For excitation of the main gene- 
rators and the four motors described, a separate 
motor generator is provided. 

In connection with the three-stand tandem 
sheet mill, a considerable amount of mechanical 
gear was manufactured at the Fraser and Chalmers 
engineering works. This gear includes the un- 
coiling box, all guides for entry to and delivery 
from the mill rolls, a deflector roll unit over which 
the strip passes to the roll, the 30in. by 68in. 
collapsible reel for re-coiling the strip, the three 








FIG. 13—ELECTROLYTIC CLEANING 


sets of 1500 H.P. single-reduction gear drives 
and universal spindles for driving the mill rolls 
and the 400 H.P. double-reduction drive for the 
reel. To the control of th's mill we must return 
in another article. 

As already explained, after rolling in the three- 
stand tandem mill, a certain proportion of the 
output is passed to the Fraser and Chalmers 
flying shear (Fig. 15), before being annealed for 
further processing. Alternatively, the strip may be 
annealed in coil form. The flying shear is capable 
of dealing with strips 0-05in. to 0-1875in. thick, 
and widths from 18in. to 50in. It deals with strips 
travelling at a speed from 100ft. to” 300ft. per 
minute, and cuts these sheets into any desired 











FIG. 15—FLYING SHEAR 


length. Conveyors to and from the flying shear, a 
roller leveller, and gear drive, together with the 
collecting conveyor and piler, were also supplied 
by the above firm for the shearing line. 

A four-high cross roll mill, which deals with 
sheets 80in. wide, next receives the sheet, and 
reduces it to various thicknesses. The mill is 
driven by an 800 H.P., 400/800 r.p.m., G.E.C., 
D.C. motor, supplied from the 220-volt D.C. mill 
line. This continually running mill is adapted to 
roll sheets fed to it by means of continuously 
running conveyors. Controls mounted on the mill 
are housed in steel cabinets similar to those 
on the three-stand mill and enable the main motor 
to be started, stopped, shunt-controlled, inched, 
and braked. The control panel, mounted on a 
separate enclosure with the motor, provides for 
light starting from the 230-volt line, and gives 
eleven starting steps, arranged in parallel paths 
to deal with the heavy starting current of 2750 
amperes. The first three steps are closed under 





shunt lock-out control with a short time delay, 


the purpose of which is to supply just sufficient 
starting torque to cause the machine to move. 
Subsequent steps are controlled by a constant time 
accelerating relay, with a final shunt lock-out con- 
trol for the running circuit breaker. To ensure 
that starting takes place with full field, the usual 
shunt interlocks and accelerating relays are pro- 
vided, together with the necessary counter E.M.F. 
relays and contactors, so that the machine can 
neither be reversed nor restarted until its counter- 
E.M.F. has fallen to a safe value. Operation of an 





emergency stop button on the control panel 
applies dynamic braking to the mill, and is suffi- 


taken to the automatic sorter and piler which 
assorts them according to gauge thickness and 
piles them ready for transport to the tinning 
department. 

The sheet tinning equipments are of two types, 
known respectively as the Melingriffith and the 
Poole-Davis. Eight six-way Melingriffith tinning 
machines are provided of the most modern British 
type. In each of the units the plate is automatic- 
ally fed and continuously pickled, scrubbed, tinned, 
cleaned, and piled. Each equipment is provided 
with four D.C. motors, two of 5/7} H.P. and two 
of 15 H.P. These motors are controlled from a 





LINES 


ciently powerful to bring the mill rapidly to rest. 
In the mechanical equipment of the mill a 4}in. 
by 84in. roller leveller is provided, complete with 
gear drive. 

Following the cross roll mill are the two skin 
pass mills, one of which is driven by a 200 H.P., 
400/950 r.p.m., D.C. motor. This machine and 
the control gear, which is similar in all respects 
to the cross roll mill just described, is of G.E.C. 
manufacture. The mechanical equipment supplied 
for both skin pass mills includes the following :— 
First skin pass mill: 200 H.P. reduction gear 
drives, universal spindles coupling mill pinions to 
rolls, entry and delivery conveyors. For the second 
skin pass mill: drag generator uncoiler, which 
maintains a drag on the strip entering the mill, 
entry and delivery guides, deflector roll units, and 
a collapsible reel with push-off gear. 

In the section of the mill whichdeals with tin-plate, 
the pickled coils are first passed through the five- 
stand four-high tandem mill. The Fraser and Chal- 
mers equipment supplied for use with this mill com- 
prises the five main gear drives, consisting of one 
400 H.P. double-reduction gear, together with 
four 1000 H.P. single-reduction gear sets, with 
mill pinions and five sets of universal spindles 
coupling the mill pinions to the rolls, the uncoiling 
box, guides for entry to and delivery from each 
set of rolls, a deflector roll unit, a collapsing roll 
with its push-off gear, and a 200 H.P. single-reduc- 
tion drive for re-coiling the rolled strip. 

From the skin pass mills the coils are 
passed through electrolytic cleaning lines, shown 
in Fig. 13, and thence to annealing fur- 
naces, where the requisite heat is given 
prior to the strips being surface conditioned 
by passing them through the three single-stand 
four-high skin pass mill. These three stands, of 
19in. and 45in. by 42in. skin pass mills—shown 
in Fig. 14—together with the mechanical equip- 
ment, are of Fraser and Chalmers construction 
and constitute one of the most important parts of 
the contract. The mills are arranged so that a 
constant tension is maintained on the strip enter- 
ing and leaving the rolls, the rolling speeds being 
from 450ft. to 900ft. per minute. Each set of the 
equipment comprises the mill bed plates, housings, 
and screw-down gear, roller bearing fitted chocks, 
drag generator, uncoiler tension rolls collapsing 
reel, complete with its push gear and 100 H.P. 
single-reduction gear drive, 150 H.P. single-reduc- 
tion gear drive, combined with a pair of pinions 
for driving the mill rolls, together with universal 
spindles for coupling the pinions to the rolls. Two 
hydraulic accumulators have been supplied for the 
roll balance of the tandem and skin pass mills. 
After skin passing, the strip is re-coiled and trans- 
ported to the shearing lines, and are afterwards 








FIG. 14—SKIN PASS MILLS FOR TINPLATE 


common automatic control panel, the push-button 
switches being distributed between the control 
station on the mechanical equipment and the panels 
themselves, so that starting and stopping the equip- 
ment are effected from the main desk while speed 
regulation is carried out at the contactor panels. 
From the control desk the motors for the blower 
and pump machines are also controlled. 

Plate to be coated with tin in the Poole-Davis 
tinning equipment is pickled in a batch type 
white pickling plant, and loaded into water boshes 
for transporting by special mobile crane to the 
tinning machines. Nine 64in. two-way and one 
75in. two-way Poolé-Davis tinning machines of 
the latest American type are provided. In each 
of these units the plate is automatically fed, 
classified, tinned, cleaned, and piled. Each unit 
is operated by a 15 H.P. A.C. motor and a 5 H.P. 
D.C. motor, both remote controlled from a control 
cabinet fitted with start and stop push buttons 
and a shunt regulator for speed control of the 
D.C. motor. The tinned plate is taken by 
mobile cranes to the assorting room for inspecting 
and grading. From the assorting room the plate 
is transported by mobile crane to a warehouse 
which is provided with automatic temperature 
control. Squaring shears, slitting shears, leveller 
and packaging equipment are provided for final 
sizing and processing prior to shipment. 

(To be continued) 








INsTITUTION OF MrntnG AND METALLURGY.—More 
than 200 members and guests were present at the annual 
dinner of the Institution of Mining and Metallurgy, 
which was held at Grosvenor House, London, W.1, on 
Thursday, April 27th. The toast of “The Institution ” 
was proposed by the Hon. Vincent Massey, the High 
Commissioner for Canada, who pointed out that mining 
was now one of Canada’s largest industries, and that during 
the past decade mineral production in that country had 
more than doubled. Aerial surveying and prospecting 
now played a large part in mining, and last year the 
Canadian Government had fifty-eight surveying parties 
in the field. In his concluding remarks, he referred to 
the international good will of the mining industry, and 
wished that such a spirit was present in all other branches 
of international workings. In acknowledging the toast, 
the President, Dr. C. B. Kingston, referred to the associa- 
tion of the Institution with the other leading institutions 
of the engineering profession. He said that they were 
still taking a considerable interest in the question of 
dust and dust control, and the information being accumu- 
lated was steadily filling in the gaps in the knowledge 
of the subject. He spoke at some length on the subject 
of training men for the industry, and pointed out that the 
engineering departments of the universities and mining 
schools were constantly reviewing and improving their 
methods. The toast of “The Guests” was proposed by 
Mr. E. D. McDermott and acknowledged by Mr. F. A. 
MacQuisten. The last speaker of the evening was the 
Right Hon. R. B. Bennett, who spoke of the richness of 
Canada in minerals and the necessity for co-ordination 
in order to develop the full potentialities of the country. 
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Time Study for Cost Control. By Pat CarRoun, 
Jr. London: McGraw-Hill Publishing Com- 
pany, Ltd. 1938. Price 18s. net. 


Ar the outset it might be well to state that this book 
is written primarily from the standpoint of an 
American to meet the needs of the American 
organiser, and the author rightly states that 
Americans generally desire recognition for their 
individual efforts. It must be admitted that in 
Great Britain far too little attention has been 
paid to the important subject of time study, and 
for this very reason many British industrialists 
will be glad to be put in a position to consider the 
way in which the problem has been approached 
and to a large extent solved in another land. The 
co-operation of labour may be more readily 
secured in the United States, but that does not 
in any way detract from the value of systematic 
time study to enterprise in this country, with the 
object of providing a greater incentive to production, 
and at the same time securing a closer link between 
the works and the cost office. 

After carefully going through this book we find 
ourselves generally in agreement not only with 
the author’s conclusions, but also with the common 
sense of his arguments and the sympathetic 
manner in which he handles the very important 
human side of his investigation. 

In considering the laying of the foundation of 
a satisfactory wage incentive plan, Mr. Carroll 
affirms that “capable executives would never 
think of ... buying a new machine until it had 
been thoroughly tested,” and that ‘‘ investigation 
is just as necessary prior to the adoption ” of the 
plans which he proceeds to describe. We agree 
that many schemes have been frustrated because 
those who are installing them have not been 
prepared to secure and pay for the best professional 
assistance that can be obtained from matured 
engineers, with the specialised knowledge that is 
required. Others have failed because of the false 
assumption that once the general scheme has been 
initiated it will be self-operating, whereas it must 
ultimately fail unless it receives skilled attention 
all the time. 

Having determined the general principles upon 
which the work is to be performed it is essential 
to select the right type of man, and we are informed 
that “time study is a profession similar to the 
general practice of medicine, in that one is expected 
to be expert in all its phases irrespective of how 
distantly related they may be to the chief occu- 
pation.” While, on the one hand, we fully approve 
of the general qualifications required, on the other 
it is essential that the individual selected should 
have a definite standing in the organisation, which 
will afford him the necessary prestige among other 
executives. 

The methods of determining the base time allow- 
ance for a certain amount of work are usefully 
discussed, and it is interesting to note that among 
those things which it is suggested should be 
specially remembered, we find “that the great 
majority of people are basically honest, and that 
all they expect is a fair reward for their efforts,” 
and also “that a good observer can take a prac- 
tically perfect time study when using only an 
ordinary pad, and only one watch.” A useful 
warning against all the expensive and relatively 
unnecessary paraphernalia too often advocated ! 

After carefully studying methods we are trans- 
ferred to considerations governing the training 
of the observer, and the necessity for tactfully 
obtaining not only the consent of the operator to, 
but also his co-operation in, the time study. The 
most difficult cases will be those of operators who 
have had an unpleasant experience of rates being 
cut as a result of the study. Confidence in the 
fairness of the standards set is essential to all 
concerned, and this can largely be secured by 
ensuring that all the data built up can be satis- 
factorily proved. Hence the great importance 
of careful planning and recording. 

The best means of taking the time study 
and suggestions as to the forms that may be 
employed, are put before the reader in a systematic 
way, the author again stressing the value of 
intelligent co-operation by those responsible for 
the work, although the idea of rewards for sugges- 
tions is deprecated. 

The value of comparisons is demonstrated, and 

“much useful information can be obtained by 
carefully comparing one standard with another. 





and by consulting time studies that have already 
been made when new work is about to be under- 
taken ; but perhaps most important of all is the 
careful analysis of all variables and irregularities. 
They are too often ignored or slurred over, 
although it should be realised that they have a 
profound effect on the ultimate result. 

We are in complete agreement with Mr. Carroll 
when he advocates the separation of all prepara- 
tions for production, including the set-up of the 
machine tools, from the time allowance for the 
actual work. No clear conception of the position 
can be made unless each ancillary item is definitely 
and distinctly shown. Again, we are glad that he 
draws attention to the importance of the time- 
study man writing a comprehensive report of the | 
work he has done. Too often this is ignored, and 
much valuable information is eventually mislaid 
and lost. If a good report is made and the time 
study itself is clearly set out in a permanent 
fashion, the basis of an excellent process specifica- 
tion is already at hand, and of incalculable value 
in connection with orders that come along years 
later when the order for which the time study 
was originally made has been completely forgotten. 
Good work warrants good records. 

We cannot discuss the many issues raised in 
this interesting book, but allusion should be made 
to the fact that the subjects of variables, of building 
up reliable working data, of arranging for the 
standardisation of specificaticas, and of setting 
and recording the standards are closely investi- 
gated, and much useful information will be found 
in the chapters devoted to them. 

The author touches one of the chief difficulties 
in connection with the inauguration of a wage 
incentive plan when he says “ it is human nature 
to oppose a change,” and perhaps this is even more 
true in this country than in that from which this 
book comes ; but we are shown how it is possible 
to enlist the approval of the worker. 

While we are informed that “several of the 
principles set forth in this book will be at variance 
with the writings of others on the subject,” we 
cannot find much at which to cavil, for the whole 
approach is logical and consistent, and should 
be of great help to those who are prepared to 
follow Mr. Carroll from beginning to end with a 
view to applying his principles to their respective 
problems. 

This work is replete with a large number of 
explanatory charts and diagrams, and concludes 
with thirty-five pages of tables that will prove of 
much assistance in time study work, as well as 
a short bibliography for those who are inclined 





to pursue this interesting research from different 
angles. 

It is rather surprising that no allusion has been 
made to the great assistance that can be rendered 
by slow-motion films in detecting some of those 
waste efforts and movements that are frequently 
lost sight of by the use of more normal methods. 


A History of British Railways down to the Year 
1830. By C. F. Denpy Marsnaty. London: 
Oxford University Press. 1938. Price 38s. 


Tue author of this volume is widely known, at 
home and overseas, as a collector of railway relics. 
That has been the hobby of his life and his house 
contains a museum of china, pictures, fabrics, 
medals, documents, and so forth connected with 
railway history. But Mr. Dendy Marshall is 
more than a mere collector. He is not satisfied 
by possession alone. He desires to be posted in 
all the relevant facts which bear upon his treasures, 
and as a result he has become the most ardent and 
painstaking historian of British railways. Like 
collectors as a body, he is more addicted to the 
ancient than the recent or modern, and in this, his 
latest, book he goes back to the very beginning 
of railways and carries us forward by tireless 
steps till the moment when it may be said that 
railways passed out of the experimental stage 
and became realised. In 1829 Stephenson made 
history at Rainhill and in the following year the 
Liverpool and Manchester Railway was opened. 
From then onwards railways never for an instant 
looked backwards until a few years ago the self- 
propelled vehicle on public highways began to 
challenge their precedence. 

The author takes us back to the known begin- 





nings, but it may justly be supposed that even they 


had predecessors of whom no records remain. 
Just as lexicographers quote as their authorities 
the first written appearances of words, so he takes 
the first published accounts. It may astonish 
those who have not given much thought to the 
matter that railways were in use certainly in the 
middle of the sixteenth century. By railways are 
meant the combination of a more or less per- 
manent way and, generally speaking, wheeled 
vehicles. Examples are to be found in ancient 
German books on mining, like “ Agricola” 
and in other contemporary publications. It is 
a well-recognised fact that the origin of many 
important engineering inventions is to be sought 
in the mines. It was there that the problems of han- 
dling large quantities of materials, water and solids, 
first arose, and there that the limitations of man 
and animal power were first appreciated. A fact 
worth noticing by those interested in the history 
of invention is that the mines and their adjuncts 
gave us the railway and the steam engine, and that 
it was at the mines that those two elemental 
inventions were combined in the steam locomotive. 

For two or three hundred years railways were 
used almost solely for the conveyance of the 
products of mines and quarries. Hence Mr. 
Marshall’s history, which ends at 1830, only 
touches the beginning of that development of 
inland transportation which started with the 
opening of the Stockton and Darlington Railway 
in 1825. That railway itself was in essence like 
all its predecessors. Its seal shows a train of 
mining wagons hauled by a horse, and for a time 
the passenger coaches, which resembled ordinary 
road coaches, were also horse drawn at 10} m.p.h. 
The introduction of a passenger service was, as a 
matter of fact, almost fortuitous, and the first 
railway in the world, designed intentionally both for 
freight of all kinds and passengers was the Liverpool 
and Manchester, which forms the climax of Mr. 
Marshall’s history. 

In a sense, this admirably produced volume is 
a book for the collector, but the documentation 
in it is extraordinary, and it will long remain an 
invaluable source of knowledge to those who desire 
detailed information about the railways of the 
period covered. In view of what we have said 
no one will look here for particulars of locomotives. 
The technical information relates principally to 
rails and the permanent way generally, but, as 
might be expected, schemes for railways, maps, 
and descriptions of the lines occupy the bulk 
of the volume. The book is but one more example 
of the exhaustless patience of its author in the 
search fot information in likely and unlikely 


places. 
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Rail and Road 





A New Tuse Srarion.—In connection with the exten- 
sion Of the Central Line over the London and North- 
Eastern Railway Company’s lines, the present station at 
Hainault on the L.N.E.R. is to be rebuilt as a terminal 
for the Underground line, Tube trains will be running to 
Hainault by the end of next year. 


HamMersMiTH Bripcr Repatrs.—The Highways and 
Main Drainage Committee of the London County Council 
reports that, following the recent explosion on Hammer- 
smith Bridge, it is hoped that it will bo ible to open it 
to normal vehicular traffic about May 6th. The damage 
incurred has involved repairs estimated to cost £1000. 


Tratntna Scuoot ror G.W.R. Motor Drivers.—A 
training school for its road motor drivers has been opened 
near Taplow Station by the Great Western Railway 
Company. Training will be given in three principal types 
of commercial motor vehicle, and it is ted that 
between 150 and 200 drivers will pass th the school 
annually, 

COLLISION ON THE METROPOLITAN Ramway.—When a 
passenger train was leaving Farringdon Street Station for 
King’s Cross on the evening of Monday, May Ist, it came 
into collision with an and brake van approaching 
on a line crossing the front of the train. The front coach 
of —— was derailed and damaged, and several persons 
were hurt. 


Proposep South OrpiraL Roap.—At a meeting on 
Tuesday, April 25th, the Surrey County Council was asked 
to approve the route of the South Orbital Road through 
Surrey, proposed in the Bressey report. The road pro- 
posed in the report would be over 50 miles long, and run 
from # new bridge Over the Thames at Egham, where the 
North Orbital Road ends, to reconnect with the latter 
road through the new Dartford Tunnel. The proposal 
vas rejected by the Council. 


Proposep New Bripce at VancouvEer.—The City 
Engineer has prepared plans for the ptoposed bridge at 
Vancouver. It comprises a high-level structure with two 
decks and provision for ten lanes of traffic, six lanes being 
on the upper level and four on the lower: Allowance will 
be made for two sets of street car tracks on each deck. 
The estimated total cost of the bridge is 4,000,000 dollars, 
the design being such that the upper deck should be 
hrst built at a cost of 3,000,000 dollars, with provision for 
adding the lower deck at a later date. 


Precast ConcrRETE Biocks ror Roap Pavinc.—The 
roadway of the underground vehicular approach to the 
George Washi Bridge in New York is being paved 
with gee concrete blocks, each about 12in. square by 
4in. thick. They are laid with poured asphalt joints on a 
bituminous mastic cushion. The authorities consider some 
form of removable block pavement in tunnels necessary 
because of the possibility of excessive wear from close 
tracking of heavy vehicles. This type of block permits 
local repairs to be made easily and rapidly. It will now be 
possible to compare the relative advantages of the various 
types of removable blocks as the authority has granite 
blocks in the Holland Tunnel and de-aired brick blocks 
in the Lincoln tunnel. 


Lonpon TusBE ALTERATIONS.—In connection with the 
electrification of the London and North-Eastern Railway 
line from Finsbury Park to Alexandra Palace, Barnet, and 
Edgwase, and the linking of it with the Underground 
system, the Northern City Underground Railway from 
Moorgate to Finsbury Park is to be closed for the week-end 
commencing May 13th. This will permit one of the 
quickest and most extensive change-overs so far under- 
taken by the London Passenger Transport Board to be 
carried out. All the rolling stock will be withdrawn from 
service, and Bakerloo tube stock substituted, and altera- 
tions to the track and signalling system completed. 
Included in the alterations will be the work of raising the 
track so that the floors of the new tube trains will be on a 
level with the platforms of the stations. 


A New Drrivine Cas ror Lorrims.—A cab of un- 
orthodox design, which will enable drivers of road motor 
lorries to ob an unrestricted view when reversing, and 
yet to keep both feet on the controls and hands on the 
steering wheel, has just been built by the Great Western 
Railway Company at its Swindon works. The cab has 
a somewhat one-sided appearance, as it extends to the 
full width of the vehicle on the right-hand side, whereas 
in the orthodox designs, the body pr mage) soy tare by as 
much as @ foot beyond the cab on both sides, blocking the 
view to the rear and necessitating the driver leaning out 
—often through an open door—with consequent partial 
loss of control. The new cab overcomes these difficulties, 
as the vehicle can be driven from the extreme right-hand 
side. It also has sliding doors instead of those which open 
out against traffic. A her batch of fifteen cabs is now 
under construction at Swindon. 


L.M.8. Fretieut Trarin ACCELERATION.—On Monday, 
May Ist, the London Midland and Scottish Railway Com- 
pany inaugurated a new time-table whereby 3000 freight 
trains were accelerated to give a total saving in journey 
time of 15,000 minutes a day. All classes of trains will 
be affected from the fastest to the slower mineral and 
empty wagon trains. Although the accelerations cover 
important routes all over the company’s system, it is on 
the Midland Division that most of the alterations take 
place. This division covers the routes from London 
(St. Paneras) and Bristol to Birmingham, Leicester, 
Nottingham, Derby, Sheffield, Manchester, Leeds, and 
the North, and approximately 2000 trains in this area 
are to be quickened up by 10,000 minutes daily. Typical 
examples of individual accelerations include 40 min. 
Carlisle to Liverpool, 120 min. Carlisle to Crewe, 57 min. 
Crewe to Carlisle, 35 min. Willesden to Crewe, 59 min. 
Willesden to Nuneaton, 25 min. Leeds to London, 65 min. 
Toton (Notts) to London, 26 min. Gloucester to Birming- 
ham, and 20 min. Birmingham to Derby. At the same 
time as the above alterations, considerable passenger 
train accelerations (already announced) take place, 482 
trains being accelerated by 1276 minutes a day, 66 of 
these being timed at start-to-stop speeds of over 60 
m.p.h. , 





Miscellanea 





ELecrriciry By SLtupGe Gas GeEneration.—It is 
reported that as part of the scheme for the extension of 
the Beddington sewage works in Surrey, it is proposed to 
install two units to utilise sludge gas for generating elec- 
tricity. Each of the units will comprise an eight-cylinder 
vertical 440 B.H.P. engine driving a 300-kW alternator. 
One of the units will be kept as a standby, but the lay-out 
is being designed for the accommodation of two more sets 
for installation at a later date. 


Tue InreRNaTIONAL HicH TENSION CONFERENCE.— 
The tenth Conference Internationale des Grands Reseaux 
Electriques a Haute Tension will be held in Paris from 
June 29th to July 8th next. The meeting will deal in 
particular with the following subjects :—The construction 
and maintenance of apparatus used for generation, trans- 
formation, and cireuit rupture ; the construction, installa- 
tion, and maintenance of overhead lines and underground 
cables ; and the operation, protection, and interconnection 
of networks. 

A New Macnyesiuom Works.—It is announced that 
International Alloys, Ltd., has acquired 20 acres of land 
adjoining Cardiff’s main power station, together with an 
option on 40 acres of land near by, for the purpose of 
erecting a magnesium-manufacturing plant. The industry 
when fully developed will require 120 million units of elec- 
tricity annually. It will take two years to complete the 
works, and in view of this and other developments, the 
Central Electricity Board proposes further extensions of 
Cardiff's power plant. 

THe Ketvry Lectrure.—The 1939 Kelvin Lecture 
was delivered in the Lecture Theatre of the Institution of 
Electrical Engineers on Thursday evening, April 27th, 
by Professor P. M. 8. Blackett, Langworthy Professor 
of Physics at the University of Manchester, who took as 
his subject ‘‘ Cosmic Rays.”’ The lecture was followed with 
the greatest interest by a large and enthusiastic audience, 
and thanks to the lecturer were expressed by Dr. C. C. 
Paterson and Professor C. L. Fortescue. We hope to 
refer to this lecture in a later issue. 


Tron anv Steet Institute: Autumn MEEetTInc.—The 
Autumn Meeting of the Iron and Steel Institute for 1939 
will be held at Cardiff on September 12th to 16th. In 
addition to the technical sessions, visits to works and 
social entertainments will be held. The visits to works 
will include the following :—Guest, Keen, Baldwins Iron 
and Steel Company, Ltd., Cardiff; Guest, Keen and 
Nettlefolds, Ltd., Cardiff; John Lysaght, Ltd., Newport ; 
Richard Thomas and Co., Ltd., Ebbw Vale; Whitehead 
Iron and Steel Company, Ltd., Newport. A civic recep- 
tion will be given by the Lord Mayor of Cardiff. 


RaDIo COMMUNICATION WITH SERVICE AND REPAIR 
VEHICLES.—In order to maintain contact with its service 
and repair vans, the Yorkshire Electric Power Company 
is adopting a scheme for wireless communication between 
headquarters and the vans. The scheme, which has been 
evolved in conjunction with Standard Telephones and 
Cables, Ltd., comprises radio transmitters and receivers 
at three fixed points, with two mobile equipments mounted 
on lorries. Telephony is used, but telegraph facilities are 
available. The two mobile sets and the main set at 
Thornhill power station are rated at 250 W (carrier) and 
the others at 90 W (carrier). Contact can be made with 
the vans within the service area at distances up to 60 miles. 


Prr Heap Frres.—The annual report of the Department 
of Mining and Fuel Technology at Sheffield University 
reviews investigations carried out to determine the causes 
of pit heap fires and methods of preventing them. The 
investigations showed that the various methods of tipping 
and disposition of the tipped material appeared to have 
a marked influence upon the liability to fire. Of the two 
principal methods of extinguishing such fires, injections 
appeared to be more effective than blanketing. In describ- 
ing the wide variation in the nature of colliery refuse, the 
report states that analyses of a sample from a burning 
tip at one colliery showed that it contained 35 per cent. 
of combustible matter, whilé at an adjacent colliery work- 
ing the same seams the tip, whi@h showed no signs of 
heating, contained only up to 15 per cent. of combustible 
matter. 

A Swepisn TrapgE DetEcation.—As a result of the 
recent visit to Sweden of Mr. R. S. Hudson, Minister of 
Overseas Trade, it has been arranged that a delegation 
from Sweden shall proceed to England in the course of the 
next few weeks under the auspices of the Swedish Federa- 
tion of Industries and Export Association, to discuss the 
<< of furthering trade between the two countries. 

e Federation of British Industries has accepted the 
responsibility of organising the meeting of industrial 
groupe in Great Britain which desire to discuss with the 

wedish delegates the possibility of increasing exports 
from this country to Sweden. The Swedish and British 
Federations of Industries are already in touch, and it is 
proposed that early next month Mr. C. F. I. Ramsden, 
Foreign Director of the F.B.1., should visit Sweden to make 
the necessary preliminary arrangements for the meetings 
in England. 

SwepisH Precision ScrRIBER.—A precision instrument 
with which it is possible to inscribe on a glass surface no 
fewer than 300,000 parallel lines at less than one-thou- 
sandth of a millimetre spacing has been constructed 
by the Swedish scientist and Nobel Prize-winner, Professor 
Manne Siegbahn. By means of this instrument it is 
possible to obtain a greater resolution capacity in spectro, 
and it is to be used in spectroscopic investigations at the 
new Research Institute for Experimental Physics of the 
‘Swedish Royal Academy of Sciences at Stockholm, of 
which Professor Siegbahn is the head. Each part of the 
apparatus has been made by the Institute’s mechanic to 
Professor Siegbahn’s design, and the mechanism includes, 
inter alia, a 40 em. long screw, which took two months to 
make, and is one of the most exact in the world. The 
Siegbahn instrument is extremely sensitive to changes in 
temperature. It is set up in a special room where a tem- 
perature of about 20 deg. Cent. is constantly maintained. 
The apparatus is mounted on a base which is free of the 
building, and rests direct on the underlying rock. 





Air and Water 





New Moror Liresoatr ror [RELAND.—A new motor 
lifeboat to be placed in service at the mouth of the Liffey 
replaces the last pulling boat on the Irish coasts. 


LIVERPOOL UNDERWRITERS’ CasuaLTy REetuRNS.—The 
returns issued by the Liverpool Underwriters’ Association 
show that during March twelve ships of 500 tons gross 
register and upwards were posted as total losses, and the 
number of partial losses was 529. 


New [rattan Arrport.—Lake Paola has been laid 
down as an alternative marine airport for Rome when 
the regular airport at Lake Bracciano is not available 
for any reason. It will also serve as an optional port 
of call for the flying boats of Imperial Airways. 


PassENGER Arr SERVICES TO THE Nortu.—Licences 
for a number of air services to the North during the 
summer have been granted to Railway Air Services, 
Ltd., and North-Eastern Airways, Ltd., as a temporary 
measure while the two concerns are devising improved 
services. 

Empre Fryine Boar Crase.—On Monday, May Ist, 
the Imperial Airways flying boat ‘‘ Challenger” crashed 
when alighting off Mozambique. One member of the 
crew was killed and another was missing after the accident. 
The three passengers and remaining four members of the 
crew were saved. 


NEw AIR-SPEED ReEcorD.—Reports from Germany 
state that the air-speed record has again been broken 
by a Messerschmitt machine which attained a speed 
of 469-11 miles an hour. It is understood that the 
machine had a 1175 H.P. Mercedes Benz engine driving 
a V.I.M. metal airscrew. 

SourHampron Harspour Drepcinc Works.—At its 
annual general meeting, the Southampton Harbour Board 
approved an expenditure of £65,000 for dredging work 
to restore the deep-water channel to a minimum depth 
of 35ft. below P.L.W.D. between Hythe Pier and Fawley 
Beacon. The channel will have a minimum width of 63ft. 


CoaL-BURNING Suips.—A deputation consisting of 
representatives of the Coal Utilisation Council, the 
Combustion Appliance Makers’ Association, the Central 
Council of Colliery Proprietors, and of bunker depot 
owners and coal exporters recently discussed the subject 
of coal-burning ships with the President of the Board of 
Trade. It was urged that ships to be built with Govern- 
ment assistance should be coal burning. The Parlia- 
mentary Secretary to the Board of Trade and the Secretary 
for Mines were also present, and it was promised that the 
matter should be given every consideration. 


A ProsectEep Larce Dock at SypNEy.—A note in 
the Journal of Commerce states that, according to an 
official New South Wales news bulletin, it seems almost 
certain that the projected docking facilities for capital 
ships in the event of a war will be established in Sydney. 
Construction, it is said, has been held over pending the 
report of British experts. Australian experts have already 
submitted their reports, and it would appear that the 
advantages of Sydney as the site outweigh all other 
considerations. Preliminary steps towards the construe- 
tion of such a dock are expected to begin within the next 
few months. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—As a result of the ballot for the election 
of Members of Council, at the general meeting of the North- 
East Coast Institution of Engineers and Shipbuilders, 
Major T. Russell Cairns was elected President, and Mr. 
R. Haswell, Commander E. R. Micklem, and Mr. H. B. 
Robin Rowell, Vice-Presidents. As was announced at 
the general meeting held on April 21st, the Council has 
appointed Mr. T. S. Nicol to be Secretary of the Institution 
in succession to the late Mr. E. W. Fraser-Smith, who 
died on April 5th. Mr. Nicol was previously Assistant 
Secretary of the Institution, and first entered the service 
of the Institution in 1912. 

Sate or Surrs ABRoaD.—On Tuesday, May 2nd, the 
President of the Board of Trade, in reply to a question in 
the House of Commons, said that legislation will be intro- 
duced as soon’as possible to require that any ships which 
owners wish to scrap or sell abroad shall be offered to the 
Government in connection with the scheme for a reserve 
of tonnage. At present the Board of Trade has no power 
to require this, but as had been previously stated, in 
existing circumstances the Board preferred that ships 
should not be sold abroad, and the shipowners’ organisa- 
tions have circularised shipowners asking them to inform 
the Department in good time before the completion of the 
transaction of any proposal to dispose of United Kingdom 
tonnage to foreign ownership. He went on to say that he 
is considering asking Parliament to give the Department 
the widest discretion in dealing with applications for 
grants for shipbuilding and careful records are to be kept 
of any sales abroad which may be made and of the circum- 
stances connected with them. 


A New Sounp-rREPRODUCING SysTeM.—A demonstra- 
tion of a new speech and music-reproduction system was 
recently given on board a ship in the London Docks by 
the International Marine Radio Company, Ltd., in 
collaboration with British Ozaphone, Ltd. It is par- 
ticularly adapted for use on shipboard for the giving of 
instructions and the entertainment of passengers. It 
employs a double sound track on a strip of film jin. wide, 
several hundred feet of which can be wound on a reel 
about Tin. to 9in. in diameter. The electrical recording 
impulses are made to oscillate mirrors that project a beam 
of light upon sensitised moving film, but, unlike the 
ordinary photographic emulsion method, the image is 
claimed to be actually dyed straight into the ribbon. 
The sound track is consequently said to be more per- 
manent, to suffer less deterioration, and minimise surface 
noise. Half of each programme is recorded on each of 
the two parallel sound tracks, the upper track being played 
in the forward direction. When the mid-point of the 
programme is reached the ribbon automatically reverses 
and the beam of light is self-focused on to the lower 
track which is played in the reverse direction without 


interruption. 
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END OF ANGLO-GERMAN NAVAL 
AGREEMENT 


In the course of his speech before the Reichstag 
on Friday last, Herr Hitler gave effect to the threat 
implicit in an address at Wilhelmshaven a few weeks 
earlier by denouncing the Anglo-German Naval 
Treaty. If the German Reichs Chancellor hoped 
to impress the British Government and peoples 
by this act, it can only be said that he has failed to 
achieve his purpose. In this country the unilateral 
denunciation of the agreement has been accepted 
more in sorrow than in anger, and as a further con- 
firmation of the growing conviction that treaties 
negotiated with the present regime in Germany 
can only be regarded as scraps of paper, liable to 
be discarded at any moment when they 
prove inconvenient to or inconsistent with 
the obscure aims of the German Government. 
The agreement in question, concluded on June 
18th, 1935, was considered at the time, in 
this country at least, to be a spontaneous gesture 
of goodwill on the part of Germany and one which 
elicited an instant and cordial response here. 
It suggested that the head of the German State, 
fully realising the part that unbridled naval com- 
petition had played in contributing to the out- 


50 | Nations.” 





break of the Great War, had determined that this 
source of friction should be for ever removed. In 
the exchange of notes between Sir Samuel Hoare, 
who was then Foreign Secretary, and Herr von 
Ribbentrop, at that time German Ambassador in 
London, which constituted the agreement, special 
emphasis was laid on its permanent character. 
The covenant, it will be recalled, gave Germany 
a ratio of 35 per cent. of the total fighting tonnage 
possessed by the British Empire. This ratio, it 
was stated in the British note, subsequently en- 
dorsed without reservation by the German Govern- 
ment, was to be a “ permanent relationship, ‘.e., 
the total tonnage of the German Fleet shall never 
exceed a percentage of 35 of the aggregate tonnage 
of the naval forces of the British Commonwealth of 
It was further agreed that Germany 
would “ adhere to the ratio 35: 100 in all circum- 
stances, ¢.g., the ratio will not be affected by 
the construction of other Powers.” 

In his speech of Friday last the German Chan- 
cellor implied that the basis of goodwill on which 
the now defunct Naval Treaty was built had been 
undermined by Britain’s hostile attitude to the 
legitimate aspirations of Greater Germany. That 
excuse has neither convinced nor impressed any 
detached observer. Without attempting to enter 


5| the almost impenetrable jungle of current world 


politics, we can but turn to the practical issues 
which the uni-lateral denunciation of this agree- 
ment involves. In the first place, it can hardly 
affect the balance of power at sea for several 
years to come, since Germany, with all her admir- 
able organisation and great industrial resources, 
will be unable materially to strengthen her naval 
forces by a mere word, even from Herr Hitler. 
Her naval building programme to date is known in 


H detail, thanks to the reciprocal exchange of informa- 


tion on this point which has been going on between 
the British and German Admiralties during the 
past four years, and it is clear that except perhaps 
in the matter of submarines, Germany’s naval 
tonnage is still well below the ratio to which she 
was entitled under the late agreement. Full credit 
must be awarded to her for her scrupulous observ- 
ance of the compact, alike in letter and in spirit, 
and there is profound and sincere regret in British 
,| naval circles that the close and cordial relations 
which have existed between the British and German 
naval authorities since the agreement was con- 
cluded must now be suspended—even temporarily, 
as all people of goodwill in both countries must 
hope. Henceforth, or unless and until some new 
form of agreement is negotiated between the two 
countries, we shall have no official information 
regarding the scope. and character of the German 
naval construction programme. It is, however, 
difficult to believe that Germany proposes to 
embark upon an unrestricted shipbuilding pro- 
gramme at a time when her resources are being 
taxed to the utmost by the expansion of her land 
and air strength. In any event, Great Britain can 
count on holding her own, and it will be the busi- 
ness of the Intelligence Service to see that Germany 
does not stea] a march on us in the matter of naval 
construction. At the present time our lead at sea 
appears to be assured, since we have nine battle- 
ships of 35,000 to 40,000 tons building or projected 
against Germany’s four 35,000-ton ships—of which 
the fourth is understood to be as yet only in the 
blue-print stage: and in nearly all other classes, 
such as aircraft carriers, cruisers, and destroyers, 
our margin of new construction is incomparably 
larger than that of Germany. It is reported on 
good authority that the denunciation of the Anglo- 
German agreement will be followed shortly by the 
abrogation of the London Naval Treaty of 1936, 
the original signatories to which were the Britsh 
Empire, United States, and France. It may safely 
be assumed that this particular treaty would never 
have been negotiated but for the Anglo-German 
agreement which preceded it by some nine months, 
and the logical inference is that the 1936 treaty 
ought now to be repudiated. This action would 
release the three original signatory Powers from 
certain self-imposed obligations which, in the 
altered course of events, bid fair to hamper the 
natural development of their naval strengths. An 
outstanding example of these limitations is pro- 
vided by the “holiday ” respecting the construc- 
tion of 8in. gun cruisers. Under the 1936 treaty 





the three original signatories agreed to suspend 
the construction of such vessels until 1942. In 
the meantime, however, Germany has built or is 
building five vessels of this type which are con- 
siderably larger, more strongly protected, and more 
heavily armed than any of the corresponding units 
possessed by Britain, the United States, or France. 
In the present state of the world we simply dare 
not afford to allow any potential enemy to build 
fighting ships superior to our own, and it follows 
therefore as a natural corollary that the 8in. gun 
cruiser “ holiday ” should be denounced forthwith, 
thus restoring us liberty of action to build ships of 
fighting power at least equivalent to those of 
possible enemies. In the matter of submarines, 
Germany has, it is believed, already built or 
legislated for the maximum tonnage allocated to 
her under the late Anglo-German agreement. She 
is now free to develop her submarine arm, as well 
as her surface fleet, to the full limit imposed by her 
industrial and obscure financial resources; but 
we have every confidence, speaking from know- 
ledge of modern developments in anti-submarine 
tactics, that the under-sea weapon will prove to be 
a broken reed in the hands of those who choose to 
employ it, except perhaps against defenceless mer- 
chant ships, of which few will be encountered in a 
future war. 

In our judgment, Germany has made a serious tac- 
tical blunder in denouncing a treaty which,on analy- 
sis, was definitely to her advantage. In the first 
place the 35 : 100 ratio was chimerical in that the 
German Fleet of to-day is almost entirely of the 
latest construction, while the British Fleet still 
contains a large proportion of old tonnage ; in the 
second place, Germany can keep her entire fleet 
massed either in the North Sea or the Baltic, inter- 
communication between which is easy, rapid, and 
secret, owing to the Kiel Canal; while Britain, 
owing to her far-flung Empire and vital com- 
mitments in many oceans, can never hope to keep 
more than a portion of her Fleet in European 
waters. In effect, therefore, Germany’s denuncia- 
tion of the Naval Treaty with Britain cuts both 
ways. Germany has reserved to herself the right 
to re-enter a building race in which, by all the 
rules of the game, she is bound to be defeated ; 
while, on the other hand, Britain has been given 
the opportunity of casting away the last shackles 
which have restricted the free and natural develop- 
ment of the naval strength which her world-wide 
obligations make not merely necessary, but ungent 
and imperative. 


Oil Requirements in Time of War — 


THE enormous growth in the degree of mech- 
anisation of the fighting forces calls for so great an 
increase in the supply of fuel available for their 
engines that it is important to consider how much 
in the aggregate is likely to be required for a war 
of given duration and where it is to come from. 
The amount of storage capacity required in order 
to smooth out irregularities in supply is also an 
important factor. Some useful figures are given in 
a recent publication under the pseudonym “ Max 
Werner,”’ on the military strength of the Powers. 
According to this writer, the U.S.S.R., for example, 
had at the beginning of 1935 over ten million horse- 
power in their motor transport park, and three 
years later an even larger figure, together with 
nearly as much again in their Air Force. This 
gives a total of some twenty million horse-power for 
air and ground transport. It is also suggested 
that the figures for other Great Powers are of 
much the same magnitude. If they are, it is 
possible to make calculations which will apply 
equally to all. It is by no means easy to make 
even rough estimates, but we may perhaps allow 
two hours at full power per aeroplane per day and 
say twice as much for road transport—these 
figures are little but guesses, for although all 
mechanisms must have times in reserve for over- 
haul, nevertheless they will be pressed to the limit 
under war conditions. This estimate leads to the 
deduction that there will in the aggregate be 
developed from these mechanisms 60,000,000 
horse-power hours per day. If we next assume an 
average consumption figure of half a pound of fuel 
per horse-power hour, this gives a daily con- 
sumption of 4 million gallons. Forty years 
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ago the annual petrol consumption in Great 
Britain was under 6 million gallons; ten years 
later it had grown tenfold, and twenty-five years 
later still (1936) it passed the figure of 2000 million 
gallons or some 6 millions per day which is about 
as much again as the above estimate. 

On the basis of this rough estimate it will be 
seen that, were the whole of the peacetime uses for 
petrol cut in wartime to the extent of two-thirds, 
there would be provided about enough to supply 
the mechanised services of the Army and Air Force 
on existing importation figures. This relates to 
petrol only. A recent publication puts the present 
annual oil consumption in Britain as 12 million 
tons, compared with 43 million for the whole of 
Europe and as much as 186 million for America. 
Probably the United States and Britain are the 
only countries where the ordinary peacetime con- 
sumption of oil is comparable with what would be 
needed in time of war. Hence other countries 
would have to make special, and rather difficult, 
arrangements for enhanced importation at such a 
time or else to provide in advance huge stored 
reserves, or in the alternative to divert man power 
to the relatively costly process of converting coal 
into oil. This method of estimation may 
seem to lead to surprisingly large figures, 
but a rough check of a simple nature can be 
applied in this way. A normal bomber of the 
immediate future carrying a load of 2 tons of bombs 
will probably need 3000 H.P. for some six hours 
per raid. Each raid would therefore need fuel 
equivalent to 18,000 horse-power hours or about 
1200 gallons of petrol. If 3000 machines operated 
every day the consumption during the course of a 
-war lasting a year would be 1300 million gallons. 
This result is at least of the same order of mag- 
nitude as the previous estimate. When we recently 
reviewed Mr. Possony’s book on “ To-morrow’s 
War,” we quoted that writer’s astonishing estimate 
that for one year of “total” war on a front of 
1000 kiloms. no less than 200,000 aeroplanes would 
be required for each belligerent. Not all of these 
would need to exist at the same time, but on any 
estimate the corresponding fuel requirements 
would be such as to exceed vastly the estimates we 
have just made. In fact, the only conclusion to 
which one could come would be that war on such 
terms must prove a physical impossibility and the 
effort to maintain it at such a level must break 
down, with a long drawn-out war of exhaustion as 
the alternative. It happens that that is the con- 
clusion to which Mr. Possony comes after two 
hundred odd pages of analysis. War as a physical 
fact is fast becoming an absurdity, though as a 
threat to terrify nervous people it has all and more 
than all its old terrors. 

What is the hope for the future ? It is fortunate 
that there is now such marked divergence in design, 
and in the resulting performance in respect of 
speed, between the military bomber and the civil 
air liner as to make it relatively easy to distinguish 
between them, and to limit by agreement the 
numbers of the former without interfering in the 
least with the natural development of aircraft for 
civil aviation. That this should now be a possi- 
bility is a fortunate circumstance, since it means 
that when once ordinary sanity returns to mankind 
there will be no physical obstacle to an agreed 
limitation of offensive air armaments, leaving it to 
each and all to build as many interceptor fighters, 
A.A. guns, barrage balloons, and other purely 
defensive weapons as they may for their own 
comfort desire to possess. And then the peoples 
of the world will be able to get on with their 
proper tasks. 








Obituary 





Dr. C. F. HIRSHFELD 


Many British engineers, particularly those 


associated with power production, will hear with 
regret of the death of Dr. C. F. Hirshfeld, chief of 
research of the Detroit Edison Company, on 
April 19th, after an illness of several months. Born 
in San Francisco, California, on January 30th, 
1881, Dr. Hirshfeld gradyated from the University 
of California in 1902 with the degree of Bachelor 





of Science in Electrical Engineering. In 1903 he 
became an instructor at Cornell University, and 
in 1905 received the degree of Master of Mechanical 
Engineering from the institution. He remained 
a member of the faculty until 1913, advancing to 
the positions of Assistant Professor and Professor 
of Mechanical Engineering. During this period he 
was author and co-author of several text-books on 
steam power and internal combustion engines, 
which are still classics in their field. In addition 
to his academic duties, he carried on an extensive 
consulting practice. 

In 1913 he became associated with the Detroit 
Edison Company as chief of research, a position 
which he held until his death. His work included 
researches dealing with the design, construction, 
operation, and maintenance of steam-electric 
power plants and the operation and interconnec- 
tion of the electrical system ; industrial electric 
heating and other load-building efforts ; disposal 
of industrial waste; problems in electric cable 
deterioration, electric welding, development of 
electric furnaces and new methods of generating 
electrical energy. 

Dr. Hirshfeld’s association with the Detroit 
Edison Company provided for the continuance of 
his practice as a private consultant. Under this 
arrangement, during the last seven years he served 
as chief engineer in the development of a modernised 
street car, known as the P.C.C., many of which are 
in use in such cities as Brooklyn, Toronto, Pitts- 
burg, Washington, Baltimore, Chicago, San Diego, 
and Los Angeles. 

In spite of his manifold professional interests, 
Dr. Hirshfeld found time for activities associated 
with various scientific and engineering organisa- 
tions both in America and in Europe over a period 
of years. From 1928 until 1938 he was Chairman 
of the American Society of Mechanical Engineers’ 
Committee on the Economic Status of the Engineer 
and was instrumental in the establishment of the 
Engireers’ Council for Professional Development. 
This organisation was brought into being in 
October, 1932, with a stated programme of co- 
ordinating and promoting efforts and aspirations 
directed toward a higher professional standard of 
education and practice, greater solidarity of the 
profession and greater effectiveness in dealing with 
technical, social, and economic problems. From the 
time of its inception until his resignation in 
October, 1935, Dr. Hirshfeld served as Chairman 
and later was the American Society of Mechanical 
Engineers’ representative to the organisation and 
member of the Executive Committee. 

His published contributions on engineering and 
economic subjects are numerous, and he received 
many public honours. 


LIEUT.-COLONEL J. 8. RUSTON 


Ir is with deep regret that we record the death 
of Lieut.-Colonel Ruston, which took place in his 
sleep at his London home, 1, Sloane Gardens, 
S.W.1, early on the Friday morning of last week, 
April 28th. Colonel Ruston was the chairman of 
Ruston and Hornsby, Ltd., and vice-chairman of 
Ruston-Bucyrus, Ltd., and throughout his whole 
life had been actively associated with Lincoln and 
the engineering industries which are so closely 
associated with that city. Only the preceding 
Wednesday Colonel Ruston was in Lincoln and 
had attended a meeting of the board. Except for 
a slight cold he then appeared to be in normal 
health, and his sudden death came as a shock to 
his many friends. 

Joseph Seward Ruston was born in 1869 at 
Washingborough Manor, and received his early 
education in Lincoln at the Lower Grammar School, 
Greyfriars. He then went on to Shrewsbury, and 
after leaving school qualified as a_ barrister, 
although he never practised at the Bar. At the 
age of twenty-six he made an educational voyage 
round the world, and in 1896 on his return he was 
elected to the board of Ruston, Proctor and Co. 
He became chairman of the company in 1901, and 
retained that position until his death. His period 
of office saw important changes in the firm, which 
in 1918 amalgamated with Richard Hornsby and 
Sons, of Grantham, and altered its title to Ruston 
and Hornsby, Ltd. During these years the firm 
more than doubled its size. About twelve years ago 
Colonel Ruston made another world tour, this time 
on the business of the firm. Like his father, he took 
a keen interest in the Volunteer and Territorial 
Services, and he himself commanded a company 
during the South African War. He was a Freeman 
of the City of Lincoln and Mayor of Lincoln in 1907. 
He was a sportsman and for many years was 





President of the Ruston Sports Association, and 
it was largely owing to his personal interest that 
the Swanpool district of Lincoln was developed as 
a garden suburb shortly after the war, when there 
was a great shortage of houses. For many years he 
was President of the Agricultural Engineers’ Asso- 
ciation, and was a familiar figure at the Royal Show 
and other agricultural machinery exhibitions, where 
he will be greatly missed. 








Letters to the Editor 
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LOCOMOTIVE EXPERIENCES 


Srr,—I have read with great interest Mr. Livesay’s 
articles on ‘‘ North American and English Locomotive 
Experiences,”’ particularly the one describing runs on 
the G.W.R. West of England route. This article 
demonstrates very well the power of “‘ Kings” and 
‘Castles ’’ to handle substantial loads, but there is, 
of course, another side to ‘‘ Castle’ performance, 
namely, their maintenance, with moderate loads, of 
exceptionally fast schedules, those of the “ Bris- 
tolian ’’ (down and up) and the “‘ Cheltenham Flyer.”’ 

On the “ Bristolian’’ I have recorded a number 
of exceptional runs, the most remarkable being one on 
which ‘“‘ No. 5044, Earl of Dunraven,”’ was the loco- 
motive, hauling a normal seven-coach train of about 
230 tons gross. Despite a slight signal check in the 
early stages, West Drayton (13-2 miles) was passed in 
14 min. 1 sec. Speed had now risen to 80 m.p.h., 
and continued at or above that figure—with a maxi- 
mum of 83} at Slough—as far as Steventon (56-5 
miles), although most of this stretch is either dead 
level or slightly against the engine. Steventon was 
passed in 45 min. 56 see., 3 min. under schedule. 
From here to Swindon the gradients are slightly more 
adverse, but we were still doing 77 approaching 
Swindon, when a second check brought speed down 
to 60. Swindon (77:3 miles, schedule 66} min.) 
was passed in 62 min. 7 sec. Eight miles of no steeper 
descent than 1 in 660 brought the speed up to 88, 
and a mile and a half at 1 in 100 increased this figure 
to 96. The rate of over 90 m.p.h. was maintained 
over the next 44 miles again at 1 in 660 down. Then 
came 7 miles at 1 in 660 up, but this ascent was 
negotiated at a “‘ minimum ”’ of 80. Another 1 in 100 
drop, through the famous Box tunnel, brought speed 
up to 86}, but then came a service slack. In spite of 
this and the signal check at Swindon, our average 
over the 91-4 miles from West Drayton to Bath- 
ampton was exactly 80 m.p.h. Bath (106-9 miles, 
schedule 914 min). was passed in 84 min. 58 sec., 
of which about a minute was attributable to the two 
signal checks. Despite very easy subsequent running, 
Bristol (118-3 miles, schedule 105 min.) was reached 
in 99 min. 26 sec. With a quicker finish, the run 
might have been completed in a net time of 96 min. 
or even less. 

A few weeks later the same engine, hauling a similar 
load, made a remarkable run on the up “ Bristolian,” 
which runs via Badminton. A 2 miles’ climb at 1 in 75 
soon after the start brought speed down from 43 to 
324m.p.h. Up the long 1 in 300 ascent to Badminton 
we attained 644, though dropping to 62 at Badmin- 
ton itself (17-6 miles), passed in 22 min. 15 sec., 
or 1} min. under schedule ; then 9 miles at 1 in 300 
down produced a maximum of 92. There was a 
service slowing to 614 at Wootton Bassett (34-7 
miles), and by Swindon (40-3 miles, schedule 42} 
min.), passed in 40 min. 23 sec., speed had recovered 
only to 64}. But then came a rapid rise to 82} at 
Shrivenham (46-0 miles), and an average of 88 over 
the 33-0 miles from there to Tilehurst; over the 
15-4 miles from Challow to Cholsey the average was 
exactly 90, with a maximum of 91 at Wantage Road 
—and this on gradients little easier than level, where 
‘* Earl of Dunraven ”’ had previously averaged 80 in 
the opposite direction. Tilehurst, 79-0 miles, was 
passed in 67 min, 29 sec., after which came signal 
checks, Given a clear road and a continuance of the 
same running, Paddington could have been reached 
in 96 min. from Bristol. 

Mr. Livesay in his article makes reference to the 
Great Western’s conservative attitude towards stream- 
lining. It will be recalled that a “ King” and a 
“ Castle ” were experimentally streamlined some time 
ago, though part of the streamlining has since been 
removed. I did once have experience of the running 
of the ‘‘ semi-streamlined ” ‘‘ No. 5005, Manorbier 
Castle,” on the “ Bristolian.’’ In each .direction 
there were three delays, yet the arrivals were punctual. 
Net time on the down journey was about 97 min. 



































May 5, 1939 


THE ENGINEER 


565 








On the up journey the same day we attained 69 m.p.h. 
on the | in 300 up to Badminton. The highest subse- 
quent speed was 90, and Swindon (40-3 miles) was 
passed in 38 min. 47 sec., 4} min. less than the (then) 
scheduled allowance of 43 min. Net time for the 
whole journey was about 974 min., which might have 
been 96 min., but for an easy finish into Paddington. 
Kor a long time these were my best ‘ Bristolian ” 
runs, but recent brilliant performances by non- 
streamlined machines, such as “No. 5044,” must 
prevent one from drawing any hasty conclusions as 
to the advantage of streamlining, at least of the rather 
half-hearted kind that the Great Western have tried. 

I may add that the driver on all the runs I have 
described was that well-known and popular figure, 
F. W. Street, who retired recently. His achievements 
on the “ Bristolian ’’ and the “ Cheltenham Flyer ”’ 
would afford material for many columns. 

E. W. MayBank. 
Harrow, Middlesex, May Ist. 


Str,—-It is to be sincerely hoped that “‘ other 
neurotic and self-important people on the Continent ”’ 
will be sufficiently amenable to allow Mr. Livesay 
to carry on with his good work. I for one have found 
his articles extremely interesting, and am sure there 
must be many others who think likewise. Although 
articles on footplate trips are common enough there 
are few that deal so well with the essential points as 
those of Mr. Livesay. 

Might [ suggest that in spite of its title this series 
would not be complete without a few runs behind 
the Chapelon 4-6-2 and 4-8-0 locomotives? Our 
native 4-6-2’s are very capable machines, but it 
can hardly be said that they even approach the 
power output of the French engines which are near 
enough the same weight; in fact, it is doubtful 
if many North American locomotives of 50 per cent. 
greater weight can equal the power output of the 
French 4-8-0’s. 

Mr. Livesay leaves one in little doubt as to his 
preference for the American practice of providing 
very ample boiler power; but when there is a very 
definite limitation in weight, as in this country, is 
it so certain that this practice would be so expedient 
as it appears at first sight ? It is quite true that the 
measure of the power of a steam locomotive is its 
boiler, but to be effective it must be able to use this 
power in its cylinders, and if the boiler can keep 
these filled at, say, 70 m.p.h. in something like full 
gear, then it is obvious that at lower speeds it will 
not be possible to use the full power of the boiler 
and instead of having a machine of approximately 
constant power output, as it should be in a steam 
engine, we shall have one approaching the charac- 
teristics of an internal combustion engine. It may 
be comforting to the enginemen to know that it is 
possible to run in full gear at top speed; but what 
other virtue is there in it? There may be some 
difference of opinion as to the value of very short 
cut-offs, but there can be none as to the relative 
efficiencies of full gear and, say, 40 per cent. cut-off. 
I contend that if it is desired to get the utmost 
power out of a given weight of locomotive, it should 
be possible to use all the steam that can be made 
at the lowest speed allowed by the adhesion weight 
with a cut-off of 40 per cent. or thereabouts. Naturally 
such a locomotive could be easily run out of breath, 
but all highly tuned and stressed machines require 
skilled handling, and it is just a question whether 
foolproofness as regards steaming is worth the 
sacrifice of a considerable amount of power. 

C. M. Keriier. 

Bexhill-on-Sea, May 2nd. 

[We hope to publish, in due course, articles by 
Mr. Livesay on French footplate experiences.— 
Ep. Tue E.] 





Str,—I wish to thank you for the very interesting 
series of articles on Locomotive Experiences, by Mr. 
K. H. Livesay. 

It is good to know that there are more of these 
happy runs to come, and it is to be hoped that 
records of them will be published in your journal. 
It has been my privilege to travel on the foot-plate 
(and on the running plate, too, when on “ trial trips ” 
during my apprenticeship), and I can endorse Mr 
Livesay’s statement that to those ‘‘ born with a love 
of locomotive mechanism, an engine is never merely 
a thing of metal, fuel, and water. It is a living 
entity.” To feel an engine respond to the regulator 
after coasting towards adverse signals, to experience 
the onward surge as the steam took up its work again, 
and to hear the music of the exhaust—all these are 
memories which are both happy and real. They bring 
an ache because they are past, and happiness, too, 
because they are unforgettable. 





Mr. Livesay rightly says that interest lies in loco- 
motive construction and operation. Meticulous tim- 
ing and measuring with tables of speeds and distances 
would have spoilt his articles. 

E. B. PARKER. 

Hutton, Essex, May Ist. 


PAYMENT OF WAGES DURING ILLNESS 


Srr,—In your issue dated.April 21st, 1939, you 
refer at some length to the decision of the Court of 
Appeal in the case Marrison v. Bell and offer various 
comments concerning certain aspects of the judgment. 

This case has been given considerable prominence 
in the daily Press and also in trade journals, and while 
the position regarding employees engaged on a 
weekly or longer basis is made perfectly clear, there 
has been a complete absence of comment on the 
judgment in so far as it affects, or does not affect 
workers employed on an hourly basis, of which there 
must be some millions in the country. 

The writer has discussed the matter with a number 
of interested employers and while all appear to have 
concluded that the decision cannot apply to employees 
engaged on an hourly basis, there appears to be some 
difficulty in completely reconciling that viewpoint 
with the judgment propounded by the learned Judge 
in the Court of Appeal. 

I feel sure that many of your readers would be 
interested to read an authoritative explanation of the 
position. Cuas. J. Fear. 

London, May Ist. 


[We venture to refer our correspondent to a 
leading article in our last number. In that article we 
took up the very point to which he refers and gave 
our reasons for doubting that the contention with 
regard to hourly workers were sound. We, further- 
more, expressed the opinion that a test case was 
necessary to remove the uncertainty which has been 
caused by the judgment of the Appeal Court.—-Ep. 
THE E.] 


INLAND TRANSPORT AND DEFENCE 


Sir,—No doubt in this critical period engineers 
have their hands full with rearmament orders, and 
have little or no time to examine, argue, or lay down 
the law on questions of policy; but nevertheless 
experienced men with no axe to grind must be giving 
themselves furiously to think over the glaring 
deficiencies of our defence plans, notably in the 
matter of inland transport. Cannot they aid the 
public with their collective advice on major questions ? 

We have recently added to our responsibilities by 
guarantees here and there, by plans for an Expe- 
ditionary Force and by conscription, but we have no 
reason to believe that our inland transport will 
function either cheaply or uninterruptedly in another 
war, whether for troops, munitions, and all the bulky 
and complicated paraphernalia of a mechanised Army, 
or even for the bare necessities of our national life. 
Throughout political circles and the daily newspapers 
the subject is evaded by completely ignoring it. 

If we consider A.R.P. alone, the only excuse made 
for our enormous and largely wasteful outlay is that 
no vital centres, at any rate in eastern districts, are 
immune from concerted air attacks ; indeed, even in 
my own pettifogging village, 120 odd miles west of 
London, we have panic propaganda thrust on us 
week by week. 

If all this is justified and the serious dislocation of 
rail and road transport must therefore be faced, how 
can any Government responsible for our safety 
explain their failure, right from the start of rearma- 
ment, to reconstruct to a highly modern navigation 
gauge all our arterial and strategic waterways, 
including the rivers Thames and Trent, and the 
Kennet and Avon, Trent and Mersey, Leeds and 
Liverpool, Thames and Severn, Oxford and Coventry, 
and Staffs and Worcester canals, so that self-pro- 
pelled river and seagoing barges of not less than 120 
tons deadweight could load or discharge in the less 
vulnerable areas or carry anywhere, even to France, 
without trans-shipment or dependence on exposed 
ports. 

Such vessels could be driven by steam or producer 
gas and much reduce any wartime strain on imported 
fuel supplies. One year’s outlay on A.R.P. would 
more than suffice to modernise those water routes and 
give us reasonable transport security. Yet all these 
key waterways are still in the same scandalous state 
of neglect and obsolescence as they were in 1914, a 
fact to which, by your courtesy, I drew attention in 
your issue of July 22nd, 1932. 

The economic arguments for reconstruction are 
overwhelming. Five hundred 120-ton motor barges, 
costing around £1,500,000 and requiring only 1500 
men to man them, would handle our daily food supply 





of principal products. To handle them with road 
motor transport would call for 6500 10-ton lorries, 
costing around £9,000,000, with 12,000 men to man 
them, plus considerable maintenance staffs and 
depots. Moreover, the use of the barge fleet would 
save 60,000 gallons of fuel for every 100 miles run. 

It may safely be said that never again could this 
country carry on a major war without a highly modern 
and fully manned inland water transport fleet. No 
Government should be allowed to evade such a vital 
issue by ignoring it, and no vested interests should be 
allowed to obstruct any necessary defence measure 
and load the dice against the British Army and the 
nation in general. 

Here, as well as in many other matters, the advice 
of our best technical men is needed by the eountry as 
never before. While the politicians, aided by the 
popular Press, are openly panicking an ill-informed 
public with lurid A.R.P. propaganda and grotesquely 
misleading matter, they apparently desire to persuade 
us that an accommodating enemy will refrain from 
air attacks on public services, the most vital of which 
is inland transport. 

Unless our defensive policy rests upon sound tech- 
nical and economic foundations, with the utmost 
regard for military necessities, there can be nothing 
but disaster ahead. 

G. C. C. HenprErson (Captain), 
Late Royal Engineers. 
May Ist. 








Sixty Years Ago 


Macic Mrrrors 


Two articles in our issue of May 2nd, 1879, were 
concerned with the optics of mirrors, although in 
very different ways. In the Zulu war, then being 
fought, a British garrison at Ekowe had succeeded 
in sending a message to another body of troops 
30 miles away by means of flashing signals from an 
extemporised mirror system of the kind which we 
would now call a “heliograph.” The ingenuity dis- 
played in devising this system of communication had 
apparently attracted much public attention. In an 
article on the subject we sought to point out some of 
the difficulties encountered in applying the system, 
particularly the difficulty of directing the beam on 
the distant station and of keeping it so directed in 
spite of the apparent motion of the sun. We suggested 
that the system might be developed with the aid of 
the electric light as a means of communication at 
night.... The second article was entitled “The 
Magic Mirrors of Japan” and was inspired by a 
paper from Professors W. E. Ayrton and John Perry, 
of the Engineering College, Japan, which had been 
read recently before the Royal Society. That paper, 
we commented, left the mystery of the mirrors still 
unsolved from the scientific standpoint. The mirrors 
were described as consisting of “‘ an inferior speculum 
metal,” flat and polished on one face and with the 
other, as it came from the mould, with some pattern 
formed in relief on it. When the polished side was 
exposed to a bright light and the reflection from it 
was thrown on to a white screen a variation in the 
intensity of the reflected light was noted and repro- 
duced more or less exactly the pattern formed on the 
back of the mirror. The writer of our article advanced 
the opinion that the phenomenon was accounted for 
by a difference in the reflectivity of the polished 
metal surface resulting from the elastic constraint of 
the metallic particles caused, during cooling, by the 
inequality of thickness of the mirror. In support of 
that view he referred to an experiment carried out 
by the late Professor Graham when Master of the 
Mint to test an observation made by a friend on the 
reflectivity of a partially worn coin. Professor 
Graham struck a silver half-crown with the usual 
obverse die showing the Queen’s head, but with a flat 
steel plate substituted for the usual reverse die. The 
flat side was polished and light from it was reflected 
on to a screen. The head and the words “ Victoria,” 
&c., became clearly visible on the screen, being seen 
in much stronger illumination than the portions of 
the coin overlying the flat surface of the background. 








Incot Hratine.—A number of rules to be followed 
in the heating up of cold ingots in soaking pits are 
given in an article by Mr. M. J. Conway in the Iron and 
Steel Engineer. The rules are as follows :—A heating 
rate of approximately thirty minutes per inch of ingot 
thickness which allowed sufficient time for the centre 
of the ingot to reach the surface temperature of the 
ingot; as close control of furnace atmosphere as equip- 
ment will permit, to prevent excessive sealing ; holding 
the ingot below rolling temperature when drawing 
schedules are upset due to mill delays; and the use of 
fuel having a low sulphur content. It is stated that the 
benefits derived from such practice are lower metallic 
heating loss, lower surface defects due to preventable 
heating defects being eliminated, and better physicals 
in the finished product due to minimising internal stresses 
by correct heat treatment before rolling and delivering 
the ingot to the rolls, with the correct degree of plasticity 
throughout. 
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Creeper Cranes for Howrah Bridge 


Se 


ie a Supplement accompanying this issue we present 
a drawing of the special erection cranes designed 
and built by The Wellman Smith Owen Engineering 
Corporation, Ltd., of London, in collaboration with 
the Cleveland Bridge and Engineering Company, Ltd., 
for the construction of the Howrah Bridge across the 
River Hooghly in India. The Wellman Smith Owen 
Engineering Corporation, Ltd., it will be recalled, 
built the large creeper cranes used in the erection of 
the Sydney Bridge, Australia. The Howrah Bridge, 
short descriptions of which have already appeared 
in THE ENGINEER, has been designed by Messrs. 
Rendel, Palmer and Tritton, of Westminster. It 
is, it will be recalled, a cantilever structure with 
a central span of 1500ft. and two shore arms 
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Temporary Staging 








move, “ fleeting tracks” are provided, which can be 
placed on the bridge chords and form a uniform run- 
way. These tracks, which are heavily stiffened box 
girders, are intended to be laid before the crane, 
and, after it has run on to them, those that it was 
formerly running upon will be picked up for further 
use as the cranes move forward. The same tracks 
will be used on the anchor arms as on the cantilever 
chords. But to provide for the large angle of inclina- 
tion, there will be interposed between them and the 
crane proper a “ cradle ” the upper surface of which is 
at such a slope that the crane will be able to run off 
it on to tracks laid on the first section of the canti- 
lever arms, when the apex of the tower has been 
reached. The cradles will thus be in use only for the 
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FiG. 1—METHOD OF ERECTING STEELWORK OF HOWRAH BRIDGE 


of 325ft., and will carry a roadway 7lft. wide 
and two footways 15ft. wide. The main towers 
are to rise to a height of 320ft. above low water level, 
corresponding to 269ft. 9in. above the road level, 
and the centre distance between the main chords 
will be 76ft. Construction is intended to proceed 
simultaneously from the two sides of the river, and 
an erection crane is being supplied for use on each 
side. The mechanical parts of the cranes were all 
made by The Weliman Smith Owen Corporation, and 
the structural parts by the Cleveland Bridge and Engi- 
neering Company, Ltd., the builders of the bridge 
itself. Accompanying engravings on page 562 show 
one of the cranes completely assembled in the bridge 
yard at Darlington of the last-named works. 

A diagram of the bridge is reproduced in Fig. 1. 
Each creeper crane is intended to travel along the 
top chord of the bridge during construction and to 














Fic. 2—BASE OF JIB 


handle loads up to 60 tons in weight. At first each 
crane will be required to mount the chords of a 
shore arm, which lies at an angle of 30 deg. 
33 min. to the horizontal. Then, after passing the 
apex of the tower, it must descend the cantilever 
chords at angles which vary from 22 deg. 35 min. 
at the tower to 9 deg. 3 min. 42 sec. near the end of 
the arm, finally passing on to the level surface of the 
suspended span. Besides being required to find a 
means of overcoming the difficulty provided by the 
variation in slope, the designers of the cranes had to 
provide for changes in the chord sections at different 
parts of the bridge. 

Each crane assembly consists, as will be seen from 
the drawing in the Supplement, of two 60-ton slewing, 
derricking cranes mounted on an undercarriage. In 
order to provide for the varying angles of inclination 





of the chords along which the assembly is required to 


erection of the anchor arms, but the “ fleeting 
tracks ”’ will be used everywhere. 

As already mentioned, each undercarriage carries 
two 60-ton cranes, lifting the load at 40ft. radius. 
A 20-ton hoist is also provided with a maximum 
radius of 90ft. This auxiliary hoist has a change 
speed gear for light loads up to 5 tons. Besides 
using it for light loads, the auxiliary hoist is used to 
give a steadying pull when long members are being 
lifted by the main hoist. When being used thus, 
the gears are mechanically interconnected to ensure 
accurate synchronism. Both gears are then driven 
by the main hoist motor, and the auxiliary hoist 
motor is declutched. 

There is an interesting feature about this motion. 
On account of the great height of lift, which at the 
maximum is 459ft., the rope is wound in three layers, 
and a reeling gear is provided to lay the rope accurately 
on the barrel. This feature is of real importance, 
since the increase in effective diameter of the barrel 
from layer to layer could appreciably alter the relative 
positions of the two hooks if the winding were not 
accurate. Overload safety protection is also provided 
on the hoist gears. In addition to the electro-magnetic 
brake, a powerful foot brake is provided, capable of 
easily and aceurately handling the full load. Inter- 





FIG. 3—PIVOTING UNDERCARRIAGE 





locks between the auxiliary hoist and the synchronis- 
ing gear between the gears ensure safe manipulation. 

The derricking gear is of the screw type, using 
heavy steel screws which are cut with buttress threads. 
The ends of the screws are fixed to the base of the jib, 
and heavy bronze nuts, holding the screws, are held 
in a cross beam which is trunnioned in the super- 
structure—Fig. 2. It is to this beam that the operat- 
ing motor and gearing are attached. The gear ratio is 
obtained by means of bevel and spur gearing. 

The slewing gear is of normal type, and has a clutch 
to enable the crane to slew freely when standing idle. 
lt will readily be seen that wind pressure on a crane 
of this size can be of importance when standing on a 
partly erected bridge. Since the cantilever arm on 
which the track of the crane stands, may lie at an 
angle up to 22 deg. above the horizontal, the whole 
of the upper part is pivoted on the front member 
of the undercarriage. Screw gear at the rear of the 
crane and undercarriage enables the crane axis to 
be kept vertical, and a pendulum indicator shows 
when this is attained—Fig. 3. This “ plumbing” of 
the crane is a measure of safety, besides relieving the 
slewing gear of unnecessary load. 

The undercarriage on which the two cranes stand 
is travelled by means of a haulage system, which also 
travels the cradle when that is in use on the anchor 
arm. This haulage system can be followed by reference 
to the Supplement and the engraving opposite. 

The necessary winches are mounted on the under- 
carriage and wind four ropes. The ropes form two 
duplicate sets, one on each side of the bridge, Control 
of the crane would be effective even by one rope on 
each side, so that there is ample provision against 
failure and loss of control. Although this provision 
is made, the loads are equalised throughout the 
system, but it is possible, nevertheless, to lock the 
winch commanding either side and move the other 
side, should it be necessary in order to bring the crane 
back to the square position. 

The ropes are led over suitably placed sheaves 
on the carriage and cradle, and anchored to a cross- 
head on the “ fleeting tracks.”” When on the slope, 
powerful and reliable braking is necessary, and is 
provided by pumps delivering oil pressure against 
adjustable valves. This provision permits very 
accurate control. 

When the crane is on the level part of the run— 
that is, on the suspended span—one of the duplicate 
sets of hauling ropes with winches will be dispensed 
with in order to reduce weight. The remaining set 
of hauling ropes will be used as a controlling medium, 
whilst the crane is hauled forward under the action 
of hand winches mounted on the crane, using a snatch 
block fitted at the forward ends of the “ fleeting 
tracks.” As the weights to be handled on the 
suspended span are less than the maximum loads, 
jib ballast will be discarded, thus further reducing 
the weight of the crane. Adjustments will also be 
made to the overload safety protection gear to safe- 
guard the crane under the latter condition against 
instability. 

When the crane is in a working position, it is 
securely locked to the “ fleeting tracks.”’ Electrical 
interlocks ensure that the locking is carried out before 
current can be switched on to the hoisting motors 
of the crane. 

The cranes operate on a supply of 400/440 volts, 
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three phase, 50 cycles, current being carried to the 
cranes by means of a three-core armoured cable 
laid in sections on the bridge chords, each section 
being connected by means of special connector 
boxes. Each crane carries sufficient cable reeled on 
a cable drum to allow a travel of approximately 
90ft. before a further section of three-core cable 
has to be laid ; but in order to secure flexibility and, 
at the same time, reduce inductive heating, the cable 
on the drum has been split into separate single 
armoured cores. Current is conveyed from the 
fixed to the slewing portion of the cranes by means of 
rotary contact columns, and provision is made on 
these columns for a telephone circuit to the jib crane 
operators. In addition to the usual cut-out switches 
to prevent over-hoisting, over-lowering, over-derrick- 
ing, and over-travelling, visible and audible over- 
load signals are provided on the hoisting motions, 
which, if ignored, lead to a shut down of the hoisting 
movements. The signals are provided by “ Wylie” 
safe load indicators, both on the main and auxiliary 
hoists, all the signals for which are given by a panel 
in the driver’s cabin. A green globe is illuminated 
while the loads being handled are within the normal 
working range, and this globe goes dark and a red 
one is illuminated when the loads reach or exceed 
95 per cent. of the full rated values. If the loads 
just exceed the rated values, a bell rings in addition, 
and if they exceed the rated loads by more than 
3 per cent. the indicators open a relay circuit, thus 
cutting off the main current and bringing the crane 
to a standstill until the controller is reversed. The 
indicators on the main and auxiliary hoists are inter- 
connected in such a way that the load on the main 
hoist is limited to smaller values, according to the 
loads on the auxiliary hoist. The safe load on the 
main hoist (and in certain circumstances on the 
auxiliary hoist) decreases with increasing radii, and 
the indicators are regulated to take account of this. 
Lighting has received careful attention, and includes 
jib headlights for the safety of aircraft. 

To ensure that the cranes are moved squarely 
up the chords, indicators are provided in the cabin 
from which the travelling movements are controlled. 
These indicators are operated by Selsyn receivers, 





the transmitters being driven from the crane travelling 
wheels. A transmitter is mounted on each side of 
the crane and electrically drives a receiver mounted 
in the control cabin. The two receivers are coupled 
together through the medium of a simple differential, 
the indicator pointer being carried on the planetary 
gears. Whilst the movements of the transmitters 
synchronise the planetary gears only move on their 
own axis and no movement takes place on the pointer. 
Should, however, there be relative movements 
between the transmitters and thus between the 
receivers, the planetary pinions move round the sun 
wheels, thereby moving the pointer and indicating 
unequal movement of one side of the crane in relation 
to the other. As previously mentioned, one travelling 
winch can be operated independently of the other 
to square up the crane and return the indicator 
pointer to the zero position. 

When it is desired to prepare the crane for a further 
forward movement on the anchor arm, the haulage 
ropes, complete with their haulage crosshead, are 
pulled out from the winches by means of the 20-ton 
auxiliary hoists, through the medium of a snatch 
block attached to the bridge chords. The weight 
of the crosshead is carried on skid tracks mounted 
on top of the bridge chord. On the cantilever arm 
the reverse action takes place, the haulage winch 
taking in the rope and pulling the crosshead to a 
point just behind the crane, movement of the crane 
being obtained on this part of the bridge by paying 
out rope from the winches under control of the 
adjustable oil brakes. 

The safest position for the jibs during a storm is 
at a minimum radius lying directly over the bridge 
chords, and to ensure that they are left in this position 
at night interlock switches are provided, connected 
in the slewing and derricking motions, and are so 
arranged that the circuit for aircraft warning lights 
is closed. Thus the warning lights are dependent 
on the crane jibs being at a minimum radius and 
slewed immediately over the bridge chords. 

The weight of the crane when on the anchor arm, 
including the weight of the cradle, is approximately 
740 tons. When the crane leaves the cradle and 
passes over the highest point of the tower, down and 





over the cantilever arm, the weight has been reduced 
to approximately 610 tons, and when it reaches the 
end of the cantilever arm in readiness to travel on 
the suspended span, 58 tons of ballast is removed, 
together with one set of the haulage winches used at 
earlier stages to move the crane. The weight then is 
reduced to 530 tons. 

Separate control cabins for operating the jibs are 
provided, and an independent cabin to house the 
haulage controls. The cabins are provided with 
double steel roofs for heat insulation, and sliding 
windows all round, and the doors can be locked. 
Totally enclosed and Jocked cabins are provided 
for the main isolating switches, which are mounted 
on the undercarriage near the cable drum. Protected 
and easy access, with ample gangways, is available 
to all important points on the crane. 


The particulars of these cranes are : 


Motor. 
Main hoist 60 tons at 12}ft. - r min. 75 H.P 
Auxiliary hoist: 20 .,, ,, 25ft. * 

° 5 ys 100K. 90 EP 
Slewing : 1 rev. in 3 min. 25 H.P 
Derricking : From 60ft. to 25ft. in | 3 min. 50 H.P 
Levelling : — 25 H.P 


The travelling speed of the cradle or crane unit 
is at the rate of lft. per minute ; motor, 50 H.P. 


Maximum radius, main hoist 60ft. 
Minimum radius, main hoist 25ft. 
Maximum radius, auxiliary hoist 90ft. 
Minimum radius, auxiliary hoist bey « 35ft. 4in. 
Maximum height of lift, main, at minimum 

radius 424ft. 
Maximum ‘height of Tift, ‘auxiliary, at minimum 

eadliee) 293 (Cals. Sik. Fide. (Rae H Ma fa. 3505 SRB 





Technical details are as f 
comprises : 

(a) Various lengths of “fleeting tracks” with 
packers to suit the bridge chord at each of the 
varying sections. 

(6) A cradle to run on the tracks when set at 76ft. 
centres on the bridge. The cradle has tracks for the 
crane undercarriage, also set at 76ft. centres to match 
with the “ fleeting tracks ’’ on the bridge. 


(c) An underearriage which may be locked on 
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the cradle, and may run from the cradle on to the 
* fleeting tracks ” and be locked at the correct anchor 
position. 

(2d) Two 60-ton cranes capable of being maintained 
vertical by screw gear and pivots. 

The cranes are slewing and derricking, and have 
a main hoist and an auxiliary hoist gear of 60 and 20 
tons capacity respectively. 








A Fleet Air Arm Fighter 


Tue “ Roe ” aircraft, made by Blackburn Aircraft, 
Ltd., Brough, East Yorks, is an all-metal low-wing 
monoplane, fitted with a Bristol Perseus XII sleeve- 
valve radial engine. It is designed and equipped for 
the duties of a Fleet Air Arm two-seater fighter, 
either as a ship-plane or as a seaplane, the wheel and 
float undercarriage being imterchangeable. The 
float undercarriage is fixed, whereas the wheel under- 
carriage is retractable. Provision is made for launch- 
ing by catapult or accelerator, and deck arrester gear 
is fitted. The design and construction of the “‘ Roc ” 
are fundamentally the same as those of the “‘ Skua” 
tighter dive bomber, Each has a metal stressed skin, 
foldmg wings, and a metal monocoque fuselage, 
watertight compartments being provided in the 
fuselage and wings. The tail unit, which has the fin 
and rudder set forward of the tail plane and elevators, 
is common to both types. Accommodation is pro- 
vided for a crew of two, a pilot and an observer- 
gunner-wireless operator, in an enclosed cabin with a 
sliding section over the pilot’s cockpit. Aft of the 
cabin is a mechanically operated rotatable gun turret 
with access from the cabin. Hinged deck fairings 
are provided fore and aft of the turret. The wheel 
undercarriage consists of two units, each of which 
retracts outwards and upwards into a recess in the 
under surface of the wing. The float undercarriage 
is a normal twin-float structure, and is not retract- 
able. The water rudders are operated pneumatically 
by the same system as that which operates the wheel 
undercarriage brakes. The aircraft has a span of 
46ft., a length of 35ft. 7in., a height of 12ft. lin., and 
a width when folded of 15ft. 6in. 








Fire-Refined High Conductivity 
Copper 


WHILE up to the year 1932 it was generally con- 
sidered that nothing but electrolytic copper was 
suitable for electrical use, in the last six years the 
situation has entirely changed. Copper from the 
Roan Antelope Mine in Rhodesia was found to be 
suitable for electrical purposes when correctly fire- 
refined by modern methods, and in January, 1933, the 
first batch of high-conductivity wire bars was pro- 
duced at the new refinery established at Prescot by 
British Copper Refiners, Ltd. 

This departure from previously accepted practice 
met with a certain amount of prejudice and scep- 
ticism, but opposition to the change has almost 
entirely disappeared and the success of the venture 
may be gauged by the fact that up to the end of 1938 
over 250,000 tons of high-conductivity copper has 
been produced by this refinery. This large tonnage 
is said to have been used with unfailing success in 
all manufactures which demand high-conductivity 
copper, including paper and rubber insulated cables 
for all voltages, contact and trolley wires for electrie 
traction, hard-drawn conductors for overhead trans- 
nussion, distribution, telephone and telegraph lines, 
dry-core telephone cables, bus-bars, switch blades, 





commutator bars, and joint box fittings. Large 
quantities have also been supplied to the general 
engineering and hardware trades in the form of 
extruded rods and sections and rolled sheets. British 
Insulated Cables, Ltd., now draws all its supplies 
from British Copper Refiners, Ltd. 

Tests on supplies of electrolytic copper over a 
period of five years show a maximum conductivity of 
102-68 per cent. of the standard laid down by the 
International Electrotechnical Commission, with a 
minimum of 98-72 per cent. and an average of 100-6 
per cent. Similar tests of fire-refined copper, over a 
period of five years, show that it has a maximum 
conductivity of 101-49 per cent. and minimum of 
100-11 per cent. with an average of 100-8 per cent. 
It is important that the conductivity of copper for 
use in cables and electrical apparatus should be not 
only high, but also reasonably consistent, and it will 
be noticed that in the above tests fire-refined copper 
compares favourably with electrolytic copper in 
regard to both minimum and average conductivity 
and that there is not such a wide divergence between 
maximum and minimum values ; in other words, its 
conductivity is more consistent. 

Prior to 1933 British Insulated Cables, Ltd., found 
it practically impossible to obtain a regular supply 
of consistent metal in sufficient quantities from any 
one source, so that its manufacturing processes had 
to be adjusted to suit consignments of the various 
brands of electrolytic copper available. Since the 
advent of fire-refined copper all these difficulties are 
said to have disappeared. It has also been found that 
any specification which calls for electrolytic copper 
can be met with equal or greater ease by the use of 
this copper. 

The British Standard Specification for electrolytic 
wire bars calls for a minimum conductivity of 100 per 
cent., as against the American Specification of 99-3 
per cent. The British Specification is thus consider- 
ably more stringent than the American. From the 
figures given above it will be seen that the minimum 
conductivity of fire-refined copper is appreciably 
higher than the British Standard figure, and the pro- 
ducers are prepared to guarantee that their copper 
complies with the requirements of B.S. 198—1925 for 
electrolytic copper wire bars, with the exception of 
the term “ electrolytic’ With regard to mechanical 
properties, this copper can be drawn, rolled, spun, or 
riveted and meets all requirements of ductility and 
strength with ease. The copper is more resistant to 
fatigue than electrolytic copper, a most important 
feature in the case of overhead line wires and contact 
wires, as failures in service can generally be attributed 
to this cause, and therefore the higher the endurance 
limit of a wire the less is the danger of breakdown. 
It is said to have been amply demonstrated in the 
past six years that fire-refined copper is in all respects 
equal, and in some respects superior, to copper 
refined by the electrolytic process. The latter process 
has in most cases been adopted as the most economic 
in the treatment of low-grade copper for two purposes : 
(1) the necessary elimination of deleterious sub- 
stances, to bring it up to a purity suitable for subse- 
quent operations ; and (2) the recovery of precious 
metals, such as gold and silver, which occur in many 
grades of ore and of which the value goes a long way 
towards paying for the cost of treatment. In one 
instance, the value of the precious metals is 
such that the copper is more in the nature of a by- 
product. 

The purity of the ore from which fire-refined copper 
is produced, is such that no improvement in the elec- 
trical and physical properties of the metal could be 
effected by employing the electrolytic process; nor 
are the precious metals present in sufficient quantities 
to justify the adoption of such a process for their 
recovery. On the other hand, there can be nothing 
detrimental in fire refining per se. In fact, it is not 
always realised that, of necessity, copper for electro- 





lytic wire bars and billets has been fire refined. A 


typical analysis of fire-refined copper is given 
below. 
Per cent. 

mR 00) <a fon ah eee 99-95 
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Transfer of Businesses in an 
Emergency 


On Saturday, April 29th, the Lord Privy Seal, Sir 
John Anderson, announced that the Government has 
had under consideration the arrangements which 
commercial and industrial businesses might con- 
template for the transference in time of emergency 
of their headquarters from c areas, ‘and 
more particularly from the central area of London. 
The announcement, which has been issued with a 
view of advising firms, points out that it is important 
to ensure that any emergency arrangements of this 
kind should not conflict with other essential require- 
ments, particularly with regard to the plans which 
have been already made for the removal from London 
of some 1,500,000 persons, mainly children, to 
reception areas in the southern part of England. 
Arrangements made by business firms for the trans- 
ference of the whole or part of their staff into reception 
areas is therefore open to the serious objection that 
the available accommodation will in all probability 
be otherwise required, and there could be no guarantee 
that any such arrangements would be allowed to 
stand. There are, however, parts of the country from 
which persons will not be evacuated, but which will 
not be used for the reception of refugees. A list of 
such areas was published in the Press on January 10th 
last. Arrangements for the movement to such 
‘neutral ’’ areas of business organisations would not 
conflict with the other plans to which reference has 
been made, and might often be of advantage to the 
business itself. The Government feel that arrange- 
ments of this kind should be encouraged, provided 
detailed plans are made beforehand, covering both 
the provision of office accommodation and of trans- 
port and lodging accommodation for the staff. It 
should, however, be clearly understood that any such 
transference is the responsibility of the individual 
organisation concerned, and that no Government 
essistance of any kind can be given, either by way of 
Exchequer subsidy, acquisition of accommodation, or 
the grant of priority for transport purposes. In view 
of the difficulties which the situation presents, the 
Government has decided that machinery should be 
set up in the Ministry of Health which would provide 
guidance as to the kind of arrangements which could 
be made by business organisations, without conflicting 
with Government and other essential requirements, 
and a Committee, which will include representatives 
of other Departments interested in the question, has 
been appointed. Business organisations which may 
be contemplating, or have already made arrange- 
meits for emergency transfer, and who are not already 
in touch with any Government Department on this 
subject, are advised to disclose their plans, whether 
already made. or contemplated, to the Ministry of 
Health as speedily as possible. Inquiries should be 
addressed to the Secretary, Ministry of Health, 
Whitehall, 8.W.1. 
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Two New Steel Works for South Aftica 


—oaeenanannibenpemarmentet 


P to a few weeks ago, the Iscor Works of the 
South African Iron and Steel Corporation of 
South Africa, Ltd., was practically the only large 
steel producer in South Africa, the other concerns 
being subsidiaries. In the near future, however, 
another big steel works will be erected in the 
Transvaal, while on March 18th a great step in the 
industrial development of Southern Rhodesia was 
taken when an undertaking styled the Rhodesian 
Iron and Steel Corporation, Ltd., was opened at 
Bulawayo. This is the first steel works to be opened 
in the Rhodesias, and will be a boon to the large 
copper mines in Northern Rhodesia and the Belgian 
Congo. ; 

The contemplated erection of a new steel works 
in the Union of South Africa was first definitely 
announced on March 23rd by Dr. H. J. van der Bijl, 
Chairman of the Electricity Supply Commission and of 
the South African Iron and Steel Corporation, when he 
turned the first sod of the new Vaal power station 
at Viljoensdrift, which, with the Vereeniging and 
Klip stations, will form a triple unit of one of the 
most up-to-date electrical suppliers in the world. 

Dr. van der Bijl stated that he was planning a 
new steel works for Vereeniging—about 50 miles 
from Johannesburg. The plant had been worked 
out, and the undertakers were only waiting for the 
international situation to clear up to proceed at 
once. The ground had been obtained and the whole 
affair was cut and dried. 

The steel works will be entirely electrically driven. 
The Iscor Works of the South African Iron and Steel 
Corporation are electrically driven, but in the new 
steel works everything, even the blowers for the 
blast-furnaces, will be driven by electrical current. 
The new steel works are expected to be somewhere 
close to the new Vaal power station and the 
Vereeniging and Klip power stations. They will 
be in close proximity to large supplies of coal and 
water, and to the steel plants of Stewarts and Lloyds, 
Ltd., at the Union Steel Corporation works. 

The earliest preparations for the new works date 
back more than a year, when the first tentative 
inquiries regarding sites and plant were made. Some 
months ago interests associated with the Iscor group 
acquired an area of about 300 acres outside the village 
of Meyerton, on the main road from Vereeniging 
to Alberton, and on the main railway line. While 
less than the 1000-acre site of the Pretoria plant, 
this area will suffice for the programme at present 
envisaged, and will, it is understood, be used for the 
new steel works. Being close to the famous Klip 
power station, which has its own colliery, and is 
about 9 miles from Vereeniging, its location is 
thought to be exceptionally suitable. At the outset, 
the plant will be considerably smaller than the 
Pretoria one, but provision will be made for extension. 
in stages. 


THE First Lay-our 


The first lay-out is likely to have one blast-furnace, 
with room for another later on. Rolling mills and 
allied machinery will be installed. Owing to the 
experience which Iscor has acquired in connection 
with its present works, a great deal of costly experi- 
menting can be saved. The coking qualities of 
Transvaal and Natal coals are already known, as 
are the peculiarities of local ore, lime, and other 
essentials. Moreover, there is now a skilled staff in 
existence with several years of experience. The 
capital for the existing Iscor works was mostly 
furnished by the Government, and while no final 
decisions have yet been made, it is expected that the 
Treasury will again take shares in what is regarded 
as a work of urgent national importance. At the 
same time, the public will have its choice of joining 
in the investment. The Government’s hands have 
been considerably strengthened in its policy by the 
fact that Iscor, contrary to forecasts, has been paying 
dividends of growing size. 

Dr. van der Bijl has stated that he is only waiting 
for the international situation to clear to commence 
work, but this is understood not to mean that he 
will require all pending problems to be solved before 
a start is made—a process that may need a generation 
~~-but merely for the money markets to reach a 
more steady condition than has been the case in 
recent weeks. One estimate of the cost of the 
Vereeniging plant gives the initial figure as from 
£3,000,000 to £3,500,000, as against £7,000,000 
so far put into the Iscor plant and assoviated enter- 
prises at Pretoria. 

Lower-grade ores will be exploited along with 
those from Thabazimbi, in the Rustenburg district. 
In this connection importance is attached to the 
recent opening up of a deposit about 7 miles from 
the site of the new works. A typical analysis of 
the Thabazimbi ore deposit is as follows :—SiQ,, 3-35 ; 
FE,O,, 93:50; FEO, 2-30; S, nil. Much of the 
steel will be used in the factories already existing at 
Vereeniging, more especially in the making of pipes, 
chains, and so on. Ultimately, the plant will also 
produce certain armaments for the Union. Competi- 





tion for the supply of plant will, it is stated, certainly 
be keen, and British, German, American, and other 
firms are preparing to quote for the contracts. Par- 
ticular attention will be paid to the strategic placing 
of the new steel works, as in the case of the new Vaal 
power station, which will be erected close by. It 
may be added that cables despatched to their overseas 
head offices by leading engineering firms in Johannes- 
burg and Cape Town and urgent inquiries in the 
local business world have been the immediate reaction 
to this announcement that a huge new steel works 
is to be erected in the Vereeniging district. 


First RHODESIAN STEEL Works 


The Rhodesian undertaking is, of course, designed 
on a very much smaller scale than the projected 
steel works at Vereeniging ; but even so, is planned 
on a more ambitious scale than the population of 
Southern Rhodesia, and the extent of its industries, 
would warrant were it not for the expansion in gold 
and base metal mining which has taken place in 
the last few years within its borders and to the growth 
of the copper-mining industry in Northern Rhodesia 
and the Belgian Congo, which has resulted in the 
opening of a number of great mines with a huge 
production already running to a value of close 
to £12,000,000 a year. Also, there is no doubt that 
the opening of the Rhodesian steel works marks a 
great step in the industrial development of Southern 
Rhodesia in other directions. The works, which 
were opened by His Excellency the Governor, Sir 
Herbert Stanley, are situated at Bulawayo, on the 
Western Commonage, not far from Bulawayo railway 
station, and well situated on the railway line. They 
cover an area of 30 acres. Dr. H. J. van der Bijl 
(chairman of the South African Iron and Steel 
Corporation) is one of the directors of the company, 
the authorised capital of which is £100,000. R. 
Paget is chairman. 

The plant is comprised of: One electric furnace 
of the Heroult type; one 5-ton steam hammer 
for the shingling of iron and the forging of steel 
ingots and heavy forgings; two rolling mills, one 
10in. and one 12in.; one 15 cwt. Massey drop stamp 
complete, for the manufacture of forged steel balls. 

A complete steel foundry for the manufacture of 
all classes of steel castings up to 5 tons in individual 
weight is in course of construction, and will be operat- 
ing this month. A machine shop for the general 
maintenance of the plant, and also for machining 
some of the steel castings will also be included. 

The 10in. and 12in. rolling mills are driven 
individually by two compound steam engines of 
300 H.P. each. The steam is generated in Babcock 
and Wilcox boilers, which are heated from the waste 
gases from the reheating furnaces. 

The Government of Southern Rhodesia is so 
impressed with the possibilities which the starting 
of this works opens up that in October last year a 
Government notice, prohibiting the export of scrap 
iron from the Colony without a permit issued by the 
Minister of Finance, was unanimously agreed to. 
The Minister, in introducing his motion in the 
Southern Rhodesian Parliament, said that the reason 
for the notice was that an iron and steel industry 
was being started in the country; but he felt they 
could not entirely prohibit the export of scrap metal 
because that would mean that the local industry 
would practically have a monopoly and the price 
paid might be too low. The Minister was urged during 
the debate, to consider the advisability of the 
exploitation of iron ore deposits in the Colony, 
and this suggestion is haying attention. 

In regard to this suggestion as to the exploitation 
of iron ore occurrences in the Colony, it may be 
said that the occurrence of iron in Southern Rhodesia 
is so widespread that its presence must inevitably 
be of prime economic importance in due course. 
Banded ironstone is unquestionably the most 
important future source of iron in the Colony. 
It is similar in almost every respect to the iron- 
bearing strata of the Lake Superior region of the 
United States of America. It is, moreover, the more 
extensive. Purely secondary deposits in which the 
iron oxides appear to haye been concentrated by 
solution and reprecipitation from percolating water 
are the richest ores and are typified by the ore from 
the enormous “ ancient workings” near Enkeldoorn. 
Banded ironstones occur besides in the Victoria 
district ; at Iron Mine Hill, between Gwelo and 
Umvuma; at Que Que; at Mount Buhwa, in the 
Belingwe district; the Enterprise area, in the 
Salisbury neighbourhood; at Tabasinyoka, south 
of Bulawayo, and many other localities. As for coal 
for coke purposes, it occurs in many parts. In the 
Zambesi basin, coal has been found in the Loma- 
gunde Mafungabusi-Sebungwe, and Waukie districts. 
In fact, so extensive are the deposits that the coal- 
fields of this part of the Zambesi area, together with 
the coal area of the Kafue River, in Northern 
Rhodesia, may be claimed as one of the world’s 
largest coalfields. For the time being, coal in 
Southern Rhodesia means Waukie, the Waukie 





colliery being on the railway. There is also abundance 
of fluxes—dolomite and limestone. The manufacture 
of pig iron should therefore present no difficulty. 
It may be added that Southern Rhodesia possesses 
great deposits of asbestos, chrome magnesite, mica, 
tungsten, and, in very moderate quantities, copper 
and tin. 

Colonel K. Rood, Member of Parliament for 
Vereeniging, informs the writer that he will accom- 
pany Dr. H. J. van der Bijl, the chairman of Iscor, 
on a visit to Europe next month (May). They will 
negotiate there for capital for the proposed steel 
works. Colonel Rood is a member of the South 
African Iron and Steel Corporation board, and is 
chairman of several iron and steel concerns. The 
initial capital needed for the Vereeniging project 
he estimates at £4,500,000. Ultimately, the new 
works will be as big as, if not greater than, the Iscor 
works at Pretoria. They will employ 2000 Europeans. 
This will have the effect of more than doubling 
Vereeniging’s population. Preliminary negotiations 
for the capital have been conducted, and no difficulty 
will be experienced, it is expected, in obtaining the 
money, in spite of the present tightness of the money 
market. Colonel Rood emphasised that the new 
undertaking will not compete in the same field as 
that covered by Iscor, but will launch out in a fresh 
direction. Although Iseor will have control the 
Union Government is not being called upon to 
supply capital. 








Slideway Grinding Machine 


DurinG recent years many machine tool makers 
have adopted grinding as a means of finishing machine 
tool ways and slides. The finish and accuracy of 
ground slideways are claimed to be much superior to 
hand-scraped surfaces, and, in addition, the surfaces 
can be finished at least nine or ten times faster than is 
possible by hand scraping. Apart from the value of 
slideway grinding machines in building new machine 
tools, they can also be used to great advantage in the 
rebuilding and maintenance of machine tools. 
In the accompanying engraving we illustrate the 














SLIDEWAY GRINDING MACHINE 


Churchill slideway grinder set up for regrinding the 
traversing ways on the body of a planing machine. 
This machine has two independently operated grind- 
ing wheel heads, and will deal with work up to 12ft. 
long by 3ft. 6im. wide. Dual controls enable both 
heads to be independently adjusted horizontally and 
vertically from either side of the cross rail, which is 
arranged with a fine micrometer swivel adjustment, 
so that strict parallelism with the work table can be 
maintained. The feed can be positively applied 
in minute increments since 0-000lin. advances are 
represented by widely spaced divisions. The machine 
can cope with practically every type of sliding way. 








Improved Needle Roller Bearings 


WHEN using needle roller bearings in the past there 
has always been the possibility of the bearing being 
assembled minus its full complement of rollers, as a 
result of difficulty in retaining the rollers during the 
fitting of the bearing. This obstacle has been over- 
come in a new design of needle roller bearing manu- 
factured by Ransome and Marles Bearing Company, 
Ltd., of Newark-on-Trent. 

Instead of using the familiar ball-ended roller, 
needle rollers having trunnion ends are employed. 
These more readily permit the use of simple devices 
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for retaining the rollers. Where a complete needle | a cupola in the ordinary way and smelted with little 
roller assembly is to be used, or where the rollers and | appreciable loss. It is claimed that the briquettes 
outer race only are to be employed, the design shown | take the place of an equal weight of refined cast 
in Fig. 1 can be adopted. As may be seen, this | iron and have the effect of reducing the carbon content 
consists of the usual form of race where the outer ring | in the melt. ; 

is provided with shoulders for guiding the rollers.| The press used for the briquetting process is shown 
in the accompanying engraving. 

. It is mechanically operated by means of a crank 
V J A4¢ Xs ff) and connecting-rod, actuating toggle levers, providing 

é the vertical direction of the pressure. The upper and 
‘ lower pressure beams are connected by steel links, 
\ the whole floating to allow free upward and down- 

ward motion of the pressure unit. This arrangement, 
by taking the friction of the swarf in the mould into 
account, results in a positive pressure on both top 
and bottom of the briquette. 

The machine is capable of exerting between 250 
and 300 tons total pressure. Its fixed-type mould 
permits the use of a simple feeding and pressure 
mechanism. The depth of the mould can be regulated 























Fic. 1—ASSEMBLED RACE 


In the bore of these shoulders, pressings are fitted, 
and the trunnions of the rollers resting on these press- 
ings are retained in the outer ring. 

Another design of assembly, shown in Fig. 2, is 
intended for use where the rollers are required to run 
between suitably hardened and ground surfaces of 
a machine, without the introduction of separate race 
rings. The rollers a are held between suitably formed 
end plates b, these plates preventing the rollers from 
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BRIQUETTING PRESS 


. by a hand wheel whilst the machine is in motion, 
and this adjustment governs the actual amount 
of pressure exerted on the briquette without making 
any difference to its depth. 

The press is protected against excessive overload 
by a hydraulic reaction embodied in the bottom 
pressure block. The overload device incorporates 
an automatic atmospheric and relief valve, and a 





1 ner ener R AOA gauge showing the actual pressure exerted at each 
stroke. 
FIG. 2—NEEDLE CARTRIDGE ASSEMBLY . sec : 
In operation the swarf is tipped into the boot of 


gout : , . | an elevator, which discharges into a hopper at the 
falling towards the centre, and a spring ring ¢ retais | rear of the machine. The hopper feeds continuously 
the assembly in position after the bearing is fitted. | 4) to an automatic measuring table, which ensures 
The whole is held-m & ‘tims motal-eartridge d, | , steady and constant supply of materia] to the press. 
which is peened over at the end nearest the spring} The normal capacity of the machine is between 
ring, whilst three or more small notches are formed 600 and 700 briquett es per ina 
at the opposite end to retain the assembly in the : 
cartridge. 
To mount these bearings the cartridge complete 
is slipped on to a suitable mandrel (see Fig. 3) and 
the whole let into the machined recess in the part to Trailer Concrete Mixer 








ame “ In the engraving reproduced below we illustrate 





a concrete mixer which has been designed by the 
Millars’ Machinery Company, Ltd., of Pinners’ Hall, 
Great Winchester Street, London, E.C.2, for towing 
behind a motor vehicle. The machine is mounted on 
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FiG. 3—INSERTION OF NEEDLE CARTRIDGE 


which the rollers are to be assembled. Pressure is 
then applied to the mandrel. This opens the notches 
in the cartridge and the roller assembly is forced 
into position. The spring ring then snaps into the 
groove previously machined in the outer component 
to hold the assembly in place. The cartridge is of 
no further use, and can be thrown away. 














Briquetting Cast Iron Swarf 





Cast iron borings and turnings cannot be smelted 
economically in an ordinary cupola owing to their 
fine condition, which causes them to be discharged 
in the form of sparks. With a view to eliminating 
this waste of material, Wm. Johnson and Sons (Leeds), | pneumatic-tyred wheels and it can be towed at the 
Ltd., have placed upon the market a press for con- | maximum regulation speed of 20 m.p.h. This mixer, 
solidating cast iron swarf into blocks of about 65 per| designated type ‘‘10/7 NTT,’ incorporates the 
cent. the density of the ordinary metal. The process | features which are to be found in the other machines 
does not involve the use of any bonding material | made by the Millars’ Company. Mounted on adjust- 
other than the spraying of the swarf with water | able rollers, the mixing drum is of the tilting variety 
before compressing it. The blocks or briquettes | and is furnished with a special arrangement of blades 
can be made in various shapes weighing about | and buckets to provide what is termed by the makers 
3b. or 41b. each. Such briquettes can be fed into! a “ three-stream”’ mixing action. A double-hinged 


TRAILER CONCRETE MIXER 








power loader, shaker gear, and a combination dis- 
charge chute and deflector are also standardised. 
Power is supplied by a Lister “G.1” hopper-cooled 
petrol engine, which is provided with a built-in 
reduction gear ; the drive is taken to the mixer drum 
by a heavy and slow-running roller chain. Both 
engine and drive are totally enclosed, but we are 
informed that the mechanism is readily accessible for 
adjustment or other attention. 

Various features on this machine combine to make 
it very manceuvrable. Telescopic hand draw-bars are 
provided so that a move can be made to a fresh 
position as work progresses with the aid of four men 
only, and there is no necessity to attach the towing 
bar for this purpose. Barrowing is stated to be 
reduced to a minimum, as the machine can be kept 
close to the work ; moreover, since the mixer can be 
turned in its own length, it can be operated equally 
well in positions where both side and end discharge is 
required. The chassis is equipped with telescopic 
jacks at the feed end and steadying feet at the dis- 
charge end. The whole unit is carried by heavy duty 
leaf springs and wheels fitted with Dunlop 27in. by 
6in. tyres and 10in. diameter internal expanding 
brakes. 








Turbine Reduction Gear 


Tue latest design of ‘‘ David Brown” land-type 
turbine gear is shown in the accompanying engraving. 
This unit, which has recently been completed at 
Park Works, Huddersfield, is for a paper mill in 
the South of England, and is for operating between 
a tandem pass-out turbine set running at 4500 r.p.m. 
and a generator running at 500 r.p.m. It has a 
centre measurement of 45in. and transmits 5000 kW. 
The external ribbing of the case—a product of the 
company’s Penistone Foundries—besides promoting 
rigidity, also eliminates, it is claimed, the drumming 
experience with flat surfaces. The unit has a sump 
attached to the underside of the bottom half of the 
case, and facings are provided for bolting respectively 
to the turbine exhaust casing and the generator 
bed-plate. The gear wheel is of the six-arm section 





TURBINE REDUCTION GEAR 


type, and the pinion is provided with a centre 
bearing. An enlarged bearing is accommodated 
on the low-speed shaft, and is capable of sustaining 
part of the weight of the generator rotor. The wheel, 
with a working face width of 4lin., is nearly 7ft. 
diameter and 14 tons in weight, and the pinion is 
a one-piece nickel-chrome steel forging. The wheel 
and pinion were cut with 316 and 35 hobbed teeth 
respectively, and both were dynamically balanced 
before being fitted into the case. The lubrication 
system has a dual function to perform in that the 
direct-driven oil pump on the unit has been designed 
to supply 100 gallons of oil per minute at a pressure 
of 25 lb. per square inch for lubricating the turbine 
as well as the gears. The unit itself is arranged for 
forced lubrication to all the bearings, the gear teeth 
being lubricated by spray nozzles which direct oil 
on to the teeth immediately before the point of 
engagement. Oil is fed to the gear at the rate of 
52 gallons per minute and at a pressure of 8 lb. to 
10 lb. per square inch. The unit complete weighs 
approximately 28 tons. 








Tuer Late Mr. Hersert Crorr.—We learn with regret 
of the death of Mr. Herbert Croft, of Crofts (Engineers), 
Ltd., Thornbury, Bradford. Mr. Croft was seventy-five 
years of age, and was a brother of the founder of Crofts 
(Engineers), Ltd. (Mr. Herbert Lister Croft). He had been 
engaged in the service of the firm practically all his work- 
ing life, and had seen the size of its works increase from a 
small workshop employing about ten people in 1887 to a 
large establishment with more than 1200 employees. For 
the past sixteen or eighteen years Mr. Herbert Croft lived 
in London as manager of the firm’s London office. . 
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Economic Foundry Production* 
By the late EUGENE RONCERAY, M.I. Mech. E. 
(Continued from page 544, April 28th) 


Sand Handling.—For bulk handling of sand either 
horizontally or where an angle of about 20 deg. is 
not exceeded, the safest and cheapest method is that 
of the endless belt, It can be made of any suitable 


material such as balata or steel ; but the most usual, 
and rightly so, is the rubber-covered cotton belt. 
For dry sand, it is wise to tilt slightly the edges of 
the belt by suitable rollers, but for moist sand it is 
unnecessary because of its feeble tendency to spread 
laterally (Fig. 6). 

To effect the removal of the sand during its course 





Fic. 6—Belt Type Conveyor Showing Deflector 
Discharge 


on a belt, a plough is lowered on to the belt, which 
diverts the stream either to one or both sides according 
to its shape. The withdrawal of sand may be partial 
or total when an individual hopper has to be rapidly 
filled. The drawbacks of the method are : 


(1) The plough requires an operator to place 
it in position. 

(2) The sand falls from a height and the hopper 
can be overfilled if the plough is not lifted in time. 

(3) Only one bin can be filled at a time. 

(4) In case of inefficient ploughing, the sand 
is uselessly carried to a point where it has to 
be disposed of and returned to the starting point. 


These drawbacks are serious. Apart from the 








Fic. 8—‘ Flight” Conveyor Showing Hopper, also Exhaust 
Piping from Tunnel 


necessity of having an alert man to prevent one or 
several hoppers being left without sand, which would 
involve machine stoppage, or spilling over, which is 
equally serious, the fall of sand into a hopper from 
a height produces a ramming effect in the bin which 
Jater makes for more difficult working. The slightest 
mistake by an operator means that the sand is 
uselessly carried to the end of the conveyor. This 
usually involves the installation of a return belt. 

It is therefore not usual to employ a belt with 


* The Institution of Mechanical Engineers—April 21st. 





draw-offs en route, except for small plants involving 
the use of, say, two or four machines, or when only 
limited capital is available. Large plants, not 
restricted by capital expenditure, usually incorporate 
“ flight’ conveyors (Fig. 8), made up of scrapers 
having a continuous movement. These push the 
sand in front of them and slide along a metallic 
trough, the bottom of which is at the level of the 
top of the hoppers. The openings of the latter are 
designed so as to open only a small portion of the 
width of the trough. The draw-off is therefore 
partial, but immediate, and takes place as soon as a 
void is caused at the top of the hopper by the action 
of the machine operator. By dividing the draw-off 
along a quarter or a sixth of the width of the channel, 
the object desired is accomplished, for, after a 





relatively short distance, the sand spreads itself 


Arms for Sand 





It is only when the plant has not been designed 
with sufficient care that there is excess sand or 
frequent and large spillage, but such conditions 
often do exist. There are cases where the hopper 
openings are actually larger than the moulding box 
parts, and then no amount of care can prevent 
spilling. A spillage conveyor is necessary when a 
sand slinger is used, for when filling boxes by this 
method there is bound to be an important overflow 
which has to be returned to the source. It must 
not be forgotten that the incorporation of a spillage 
conveyor involves placing the moulding machines 
on an expensive foundation in order to form a fairly 
high underground passage for access to and main- 
tenance of the conveyor. Moreover, it is usually 
necessary to install some apparatus for raising the 
sand to a higher level, and quite often another length 





Fic. 7—Castings Leaving Buildings after Knocking-out 


The castings can be hung from an outside mono-rail, allowing cooling to take place 


equally over the whole width to fill fresh voids as 
soon as they are made. 

The actuation of the scrapers or flights has up to 
now been effected by means of chains carried on 
rollers which run on the top edges of the trough side 
or on other suitable guides. The movement involves 
numerous components. They are more expensive, 
noisier, more easily worn out, and more fragile than 
the belt, but the distribution of the sand is much 
better. No supervision is needed, the hoppers 
being automatically filled; the sand does not fall 
from a height, does not ram itself, nor suffer in any 
way.- Disadvantages are often overlooked, because 
of the advantages. It is only when all the hoppers 
are full that the sand reaches the end of the conveyor. 
It is, however, easy to adapt the system to make use 
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Fic. 9—Reciprocating Conveyor 


of the overflow and reduce the supply from the mill 
when the overfilling is excessive. Such a method is 
impossible with the belt conveyor, the use of which 
creates endless complications. 

Return conveyors have previously been mentioned. 
Beginners seeking 100 per cent. mechanisation 
like to include a return belt or similar device, even 
in cases where it is not essential. Primarily, such a 
conveyor is designed to return to the point of origin 
not only excess sand, but also the spillage from the 
machines. However, a well-designed plant ensures 
that the sand from the hoppers drops neatly into the 
moulding box and that little spills over. If the 
hopper delivery is well designed, the quantity of sand 
drawn will allow of little unusable excess. The 
occasional use of a shovel is adequate to collect the 
little floor spill there might be, and, by putting it 
into a box on the moulding machine, ensures its 





return into the system. 





of belt is required to return it to its point of origin. 
It is thus apparent that it is worth while, wherever 
possible, to simplify the plant and to reduce initial 
expenditure by eliminating the necessity for a return 
conveyor. 

When a return conveyor has to be used, it is some- 
times advantageous to employ the reciprocating type 
(Fig. 9). The principle of this apparatus is to push 
sand in a trough by means of plates which move a 
certain distance in one direction and then return to 
their original position. During the return stroke, the 














Fic. 10—Base of Sand Elevator 


plates tilt and pass over and above the sand pre- 
viously pushed forward, and a succession of these 
movements causes the sand to move in one direction. 

For simplicity, the bar supporting the plates is 
fixed to frames on which rollers work in bearings 
similar to those used on core-oven trucks. The 
advantages of this system are apparent, for it requires 
very little space and no greasing or supervision as 
would be the case if a belt conveyor were used. 
However, it destroys the quality of the sand, theugh 
this is of little consequence in returned spilled sand. 
It also sets up shocks such as could not be permitted 
if the apparatus were placed in a high position in the 
building. 
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Sand Elevators—The sand must be raised several 
times. Inclined belt conveyors constitute the best 
and simplest means for elevating sand, but they take 
up much space and prevent the concentration of the 
sand preparation plant at one location, a condition 
which is nearly always imposed. Thus, in most cases 
resort has to be made to bucket elevators. These 
introduce a number of drawbacks, but, granted 
adequate experience, they can be made to work very 
satisfactorily. 

The primary drawback of bucket elevators when 
dealing with sand, especially damp sand, is the 
necessity of feeding them regularly. This difficulty 
does not exist for a number of materials such as 
cereals, coal, and the like. Some serious setbacks 
have been experienced by novices who have failed 





FiG. 11—Discharge from Hopper with Clam_Type Mouthpiece 


to provide for suitable feeding. The buckets do not 
dig into a heap of sand, but rather they sweep a 
channel, and thus fail to fill. Badly designed plant 
may necessitate shovel feeding at the foot of each 
elevator, or may have to be completely abandoned 
on this account. 

In the past, many elevators were built up with 
chains, formed of special links, made from either 
malleable castings or forged steel. Processes involv- 
ing the use of metallic components working in 
contact with sand should be eliminated as much as 
possible. The result is that the system of bucket 
emptying by gravity, which depends upon the use 
of a “‘ guided” pair of chains, cannot be used, but 
this may not be an inconvenience. Centrifugal 
emptying, by operating the buckets at a suitable 
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Fic. 12—Simple Hopper for Moulding Machine 


speed, is usually preferable for sand. In this case the 
chains are replaced by a belt. The buckets are 
attached to the belt, which may be made from 
various materials, of which the commonest is cotton 
covered with vulcanised rubber, which effectually 
resists the temperatures normally encountered in 
well-designed plants. 

Certain precautions must be taken. In the first 
place, the drive must be at the top of the elevator. 
At this point all refinements, even ball bearings, can 
introduced, as the sand cannot enter the 
mechanism. It is sufficient to calculate the com- 
ponents generously. Where possible individual 
electric motor drives are used with appropriate 
reduction gear. At the foot of the elevator it is 
impossible to avoid contact with the sand and 


be 








consequent rapid wear (Fig. 10). In the ordinary 
way, simple cast iron bearings or plummer blocks, 
lined with white-metal, are used. The sheet metal 
casing is so designed that it is easy to dismantle the 
pulley shaft and bearings altogether. Moreover, 
the assembly should be in duplicate, so that it can 
be immediately placed in commission. It is wise 
to leave beneath the pulley a fairly large open space 
in which sand can accumulate for removal two or 
three times a day. 

The sheeting is open at several places; on the 
return side an opening is provided with a door so 
that once or twice a day the descending buckets can 
be struck with a lead mallet to release any adhering 
damp sand. Lateral slits are made so that inclined 
sheets can be installed between the two pathways of 
the belt. These take away a portion of the sand 
which invariably falls during operation and so avoid 
too rapid filling at the foot of the elevator. The 
foundations are so constructed as to allow easy access 
to the foot of the elevator because of the operations 
detailed above. 

Knock-out Sand.—The handling of the sand freed 
from the boxes deserves special mention. Thus 
if the castings are massive in relation to the mould, 
then the temperature of the sand will be at the 
maximum. In many cases, the heat of the sand will 
not harm the rubberised belt, for the knocked-out 
sand includes also the backing sand. However, a 
short heat-resistant apron plate conveyor is often 
desirable at this point. The rough mixture of facing 
and backing sand can, without inconvenience, be 
discharged from the apron plate conveyor on to a 
rubberised belt which discharges the sand into the 
first elevator. The head of this conveyor should 
carry the magnetic separator. It is the author’s 
practice to place the magnetic pulley at the exit of 
the knock-out hopper, so as to rid the sand of large- 
sized metallic objects such as core arbors, hooks, 
and the like, as these are otherwise quite likely to 
cause accidents. 

A process worth considering, especially for plants 
of medium size, is the addition, by shovel, of new 
sand to the moulds before knocking out. It intro- 
duces a number of advantages such as simplicity, 
ease of adjusting the addition to the weight of the 
castings, cooling of the knocked-out sand, adequate 
mixing, &c. There is, of course, nothing to prevent 
the mechanical distribution of new sand additions, 
but the method suggested commends itself as being 
both simple and effective. 

In passing, it should be said that additions of clay, 
bentonite, or coal dust, should not be added at any 
other point than at the mill. The additions are 
necessarily small and the small rotary distributing 
plates are better controlled at the place suggested 
than in a rather inaccessible pit full of steam, hot 
sand, and dust (Fig. 4, ante). 

Riddling.—At the discharge from the first elevator, 
a sieve is necessary to eliminate foreign non-metallic 
material, paper, wood chips, unburnt core prints, 
&c. For this purpose either a rotating or preferably 
a vibratory sieve, of which the output is considerable, 
is used. 

Principal Storage Hopper.—Sand falling from the 
riddle feeds the principal storage hopper, which acts 
as a stock bin for the sand. Some designers prefer 
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Fic. 13—Double Hopper for Moulding Machine 


to stock the prepared sand, but the author has dis- 
carded this notion. Prepared sand does not keep its 
properties when stored as a large mass, if only 
because of its inherent weight. A continuous output 
from a modern rubbing mill and the apparatus which 
follows it, when reasonably well built, is sufficient 
to allow for a short pause for repairs, and introduces 
no troubles, as the hoppers over the moulding 
machines contain sufficient sand for about a quarter 
of an hour. It is therefore preferable to stock the 
sand before its passage through the mill, except in 
special cases, which are rare. 

Feeding the Mill—From the main storage hopper 
the sand can be introduced to the mill by a variety 
of methods, such as apron plate conveyor, belt con- 
veyor, ploughs, and rotating plate. Experience 











proves the last system to be preferable, on account 
of its simplicity, flexibility, and efficiency. Its use 
guarantees regular feeding of the mill, an essential 
factor in providing an abundant supply of properly 
prepared sand (Fig. 4 ante). 

Elevating the Prepared Sand.—The sand leaves the 
mill ready for use. Its condition is such that, except 
in special cases, the installation of the disintegrator is 
unnecessary. It is generally led into the boot of a 
bucket elevator which discharges it on to a conveyor 
for feeding the moulding machine hoppers. 

Hoppers Over Moulding Machines.—A number of 
systems commend themselves, accofding to the type 
of work undertaken. For small or medium-size 
moulds, the clam shell opening (Fig. 11) is satis- 
factory. This allows the operator to regulate the flow 
of sand to his liking, but it is a little difficult to 
close. For larger moulds, the circular-bottom closure, 
simple or double (Figs. 12 and 13) is to be preferred. 
It is easy to open and close, but a little difficult as 





Fic. 15—Beginning of Conveyor Showing Hand-operated 
Lifting Tackle 


regards regulating the rate of discharge—a matter of 
small importance for large moulds. However, for 
very large moulds, an apron plate conveyor or a rubber 
belt, though more costly, suggest themselves (Fig. 14). 
It should quite often be possible to finish off the job 
by any means for distributing the sand evenly over the 
mould surface. 

Mould Conveyors.—For this purpose, simple roller 
conveyors worked by hand, which to the novice 
seem very convenient, do not commend themselves. 
They are eminently suited for handling cases, barrels, 
casks, bundles, &c., but they are unsuited to the 
hot dusty atmosphere and rough usage of the foundry. 
If they be light, they rapidly distort, whereas if 
they are very heavily constructed, as they should be, 
they are expensive. Moreover, it is dangerous to 
incline them, as one box knocking against a second 
would cause mould disturbances, core shifts, and 
breakages. If they are horizontal, they demand a 
fair amount of labour for handling, and the object 
sought is partially lost. Only in special cases, 
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Fig. 14—Conveyor for Large Mould 


therefore, such as very intermittent casting as in 
steel and malleable ironfoundries, do roller path- 
ways reduce the human fatigue which would occur 
if moulds had to be carried long distances. Wherever 
continuous casting is possible, mechanically driven 
mould conveyors should be installed. 

Earlier mention was made of the use of wheeled 
bogies running on rails. This system, after having 
been abandoned, was again taken up, special atten- 
tion being paid to the protection of the rails and 
rollers. But the results were uncertain. Difficulties 
were encountered in maintaining a satisfactory 
standard of upkeep. 

Since then, sliding plates have come into use. In 
1926 at Saginaw, the system in use had two parallel 
lines (Fig. 15) joined at one of the ends by a group 
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of rollers arranged in a semi-circle. Each of the 
parallel lines comprised two pairs of rails. That on 
the outside was at a higher level and carried the plates, 
actually the bottom boards. Along the inner one 
rolled the wheels which were connected by a chain 
carrying fingers. The bottom boards carried bosses, 
against which the fingers pushed. One of the lines 
served for the moulding, closing, and pouring sections, 
and the other, the cooling and knocking-out. The 
plates were returned to the moulding machines 
from the knock-out by an inclined roller path (Fig. 16), 
The moulding, closing, and pouring line operated 
at a slower speed than the cooling line. Moreover, the 
former could be stopped without stopping the latter, 





Fic. 16—End of Conveyor ; Knock-out 


The illustration also shows the transport of boxes on the return 
line 


but not vice versd. This was in order to allow free 
space in front of the oncoming moulds. 

A subsequent improvement in this system has 
been to attach the plates to a moving chain in a 
closed circuit. This introduces simplicity and reduces 
labour by the elimination of the handling of the 
bottom boards. The drawbacks of these various 
systems for eliminating the dangers of a roller path- 
way are that they require high power to drive them 
and are subject to excessive wear. 

All the conveyors so far passed in review are sup- 
ported -from ground level. This results in added 
difficulties when cleaning, a fact compensated for 
in some measure by their inherent strength and 
relatively low cost of installation. Other installa- 
tions, notably that at the Ford works, used pendulum 








Fic. 17—Mould Conveyor 


conveyors carried by chains along overhéad rails. 
The only obvious advantage, and it is rather small, 
is the ease of cleaning beneath the line. Yet this 
system is more expensive and less accessible, and 
reduces the normal lighting from the windows. On 
the other hand, because of its ability to rise and fall, 
it commends itself for handling cores and castings, 
&e., of small weight. 

After considerable thought and extensive experi- 
ence, the author gives his preference to a type of 
conveyor which comprises a series of plates machined 
on their underside, the machined surface running 
over fixed wheels mounted on ball bearings (Fig. 17). 
The plates are joined together by links and carry 
horizontal guiding wheels running between two 
angle sections. These plates, therefore, make up 
a continuous line. The rolling surface, which is 
continuous, is constituted by the succession of plates, 
and is well above ground level, out of the way of 
sand and impedimenta on the floor. It suffices, 





by a very simple arrangement suitably placed, merely 
to push a few of the horizontal rollers in order to 
move the whole train of plates. The pathway can 
include curves and bends, a useful factor in many 
cases. Power consumption is extremely low in com- 
parison with the sliding plate system, and it works 
particularly smoothly. 

Sometimes a number of circular running or sliding 
small plate conveyors are installed. These are very 
practical for small plants, or in cases where it is 
desired to render groups of operators independent. 
It should be understood, however, that.it is neces- 
sary to co-ordinate them with suitable knocking- 
out and sand-handling arrangements, which in this 
case is more complicated than the use of a closed 
cireuit conveyor to bring the sand and material to 
the desired points. 

Coring Up and Closing.—According to conditions, 
the core setting and the closing of the moulds is 
carried out at the machine (in the case of boxless 
moulds), near the machines (in the case of simple or 
reversible assembly), or whilst moving (motor 
cylinder assembly). 

When making boxless moulds, it is obviously neces- 
sary to insert the cores on the moulding machines 
before closing the mould, and placing it on the con- 
veyor. The case of immediate assembly in boxes 
differs but slightly. It is frequently done on a 
bench, or even on the conveyor, before the mould is 
carried away. 

The matter is totally different for complicated 
assemblies. In this case the machines making the 
bottom half-boxes are placed at the beginning of the 
conveyor and are followed by those making the top 
halves. The cores in modern plants arrive from the 
core shop assembled as far as possible, and inspected 





to be recommended when two parallel conveyors 
have to be served by a single line of machines, 
as, for example, in the intermittent pouring of 
brass. It can only be accepted when there is little 
core setting. Where this is not the case, there is 
the problem of taking the cores to the interior of 
the mould conveyor circuit, there to be handled by 
the core setters. 

When the assembly is made by the moulders, the 
delivery of the cores is not too easy. In this type of 
work, the cores are often not very numerous and 
probably small, and efforts are made to set them on 
the conveyors. 

Pouring.—Pouring can be effected by hand shanks 
in the case of low tonnages and small castings. It 
is the safest method whenever it can be used, but 
as the weight increases this method becomes impos- 
sible. It is then usually replaced by overhead trans- 
portation, by a mono-rail or similar system, with a 
sufficiently easy movement of the attachment to 
allow of pouring whilst moving. The capacity of the 
ladles varies with the type of work undertaken, but 
it is not rare to find ladles having a capacity of 
10 cwt. or even a ton perhaps, when the castings to 
be made are heavy. 

Pouring while the conveyor is in motion can only 
be carried on if the speed of the conveyor is not 
excessive. It rarely exceeds 13ft. per minute. If 
the speed is greater and pouring is done by hand 
shanks, the operator steps on to the conveyor, or it 
may be possible to arrange for the provision of a 
platform parallel to the conveyor and moving at the 
same speed. The latter system is a complication which 
should be avoided if at all possible. 

Knocking-out.—Between pouring and knocking- 
out the moulds often pass through a tunnel, im- 








Fig. 18—Tunnel for Removal of Moulds 
Note the large exhaust pipes, exhaust ventilators, and the discharge through the roof 


for accuracy and venting. The core setter has first 
to be satisfied that the bottom half or drag is clean, 
to set the block or blocks of cores, to test their setting 
by gauges, and to protect the venting by suitable 
means. The closing and clamping of the mould by 
a cope then follows. There is generally sufficient 
time during travel between the two groups of machines 
to carry out these operations with the necessary care. 

Position of the Machines in Relation to the Con- 
veyor.—The succession of the above operations 
usually leads to the placing of the machines: within 
the areas surrounded by the mould conveyor. The 
moulding machines must of necessity be supplied 
with sand boxes. The sand reaches them by the 
overhead conveyor which feeds the hoppers. The 
boxes are brought by the closed-circuit conveyor 
which is to-day in general use. The position of the 
machines in the interior of the conveyor is therefore 
logical. The operators are freed from distraction due 
to various external foundry operations. On the 
exterior of the conveyor are the core-setting assembly, 
mould-closing, pouring, and knocking-out divisions. 
The delivery of the cores can thus easily be effected 
either by hand or by a speciah conveyor, without 
worrying the core setters, who are left to carry out 
the careful operations of cleaning, setting, core- 
gauging, and finally the closing and clamping up 
of the moulds, without disturbance. They do not 
hinder the moulders nor are they hindered by them. 
The same thing applies to the metal pourers, and, 
at the end of the conveyor, to those engaged at the 
knock-out. 

Installations are, however, found in which the 
machines are placed outside the mould conveyor 
circuit. Usually the object is to feed two parallel 
and neighbouring lines of machines serving two 
conveyors separated by a single sand conveyor. 
This nearly always leads to the use of hoppers with 
sharply inclined walls or of the “ breeches” form, 
from which the sand flows with difficulty. This is 
a serious drawback. This lay-out is therefore only 





properly called a cooling tunnel (Fig. 18). The 
principal object of this tunnel, through which a 
strong current of air is drawn, is to free the shops 
from the unpleasant smells emanating from core 
binders. These are particularly obnoxious when 
they carry a fair proportion of farinaceous matter, 
such as dextrine, flour, cereals, &c. An experienced 
executive can reduce considerably or even eliminate 
this type of binder, and so simplify the plant. The 
steam evolved from closed moulds is of small import 
and is not obnoxious. 

Moulds reach the knock-out after a predetermined 
time so that the castings are cool enough to avoid 
deformation during stripping. They are still very 
hot, however, nearly always red hot, and the opera- 
tion of knocking-out is difficult to organise. When 
the boxes as well as the castings are small, the moulds 
are knocked out on a sort of trestle placed above the 
grating. The castings remain on the grating and are 
taken away by any suitable means. The sand passes 
through the grating and re-enters the circuit. If the 
castings are very small, the boxes are opened up over 
a large riddle, which separates the castings from the 
sand. The boxes are placed on the conveyor which 
returns them to the moulding machines. 

The problem becomes more complicated when the 
castings are heavier. After knocking-out by hand, 
different methods are used. Sometimes the moulds 
are lifted by means of a cross bar carrying two 
powerful vibrators on its link rods, sometimes the 
moulds are placed on a sort of jarring machine, which 
detaches the casting from the sand and boxes, whilst 
still other methods are used. 

No matter what process be used, the result is that 
in this area there is a plethora of heat, fumes, steam, 
and dust. Attempts are made to remove these by a 
powerful exhaust system. The author’s personal pre- 
ference is for a downward draught so as to provide 
fresh air for the men to breathe. The reverse is 
obviously objectionable. 

The castings are taken away as rapidly as possible, 
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as.they evolve intense heat. A number of methods 
are used, the simplest and worst being to fill them into 
steel trucks. This is only practicable for castings 
of moderate weight and small total tonnages. Other- 
wise it is essential to use mechanical methods, either 
an apron plate conveyor from which the castings 
can be removed a little later, or a pendulum con- 
veyor, which can descend for the attachment of 
the castings at the knock-out grid, and then con- 
tinue its journey to take the castings into the open 
air by a zig-zag path until cold. They can then 
pass along to the fettling department without further 
handling, as is the case at Saginaw (Fig. 7 on page 
571), where they are finished whilst still hot. 

Conclusions.—In this paper a rapid survey has 
been made of the present position of mechanised 
foundry plants. It is easy to appreciate the number 
of avenues open. No two cases are exactly alike. 

The use of economic methods of manufacture is 
not limited to the mass production of components, 
but can be applied to quite modest establishments. 
The ways of doing this are various, and it is necessary 
to adapt them carefully to the ends sought, so as 
to avoid spending a large capital sum for a modest 
saving of labour. It is necessary to be on guard 
against a number of mistakes so easily made by the 
inexperienced. 

The problem of foundry transport has nothing in 
common with the problem of conveyor plant in 
general, and it is therefore essential to work with 
thoroughly competent specialists before embarking 
on the mechanisation of a foundry, even on the 
smallest seale. 








The Discharge of Flood Waters 


AN interesting new system for the discharge of 
flood waters at a dam has been employed by Ateliers 
Neyret-Beylier, of Grenoble, France, in the con- 
struction of the new dam at Bissorte. This system, 
known as the Danel, is claimed to permit a consider- 
able saving in the cost of construction besides improv- 
ing the conditions of flow of the water, avoiding pulsa- 
tions and cavitation and preventing damage in the 
discharge conduit. 

The system consists of constructing a semi-circular 
or semi-elliptical drainage basin, the floor of which 
ends in a half funnel or haif trumpet shape, so caleu- 
lated that the water flowing out at the bottom can 
run directly into a canal or tunnel without the pro- 
vision of any special transitional or connective works. 
The length of the curved ridge L, which forms the 
edge of the basin is such that it will be more than 
ten times the height h of the highest wave running 
over the ridge. The exact shape and dimensions of 
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ARRANGEMENT OF DRAINAGE BASIN 


the basin are, to a large extent, determined by the 
ground on which it is built. Wherever possible, a 
point is chosen where the basin can be built on a spur 
of ground running out into the water, so as to avoid 
the need for expensive foundation works. 
Immediately inside the ridge L is a platform P 
formed with a slight slope towards the centre of the 
basin. From the centre of this platform a funnel- 
shaped outlet C descends at a sharp angle. The 
junction of this outlet with the platform is rounded 
off in a circular are. In a plan view of the structure, 
the line of this junction of the edge of the funnel 
with the platform takes the general shape indicated 
at E. From this line E the sides of the funnel slope 
down sharply running directly without intermediate 
constructions of any sort, into the curved junction 
canal J, the floor of which is semi-circular in section, 
and the roof of which may be either semi-circular or 
flat. In longitudinal section this junction is a circular 
are of a radius H, which is equal to the distance 
between the floor of the discharge tunnel T and the 
upper surface of the water. The half ellipse of the 
whole construction is closed by a straight wall W. 
When water flows over the top of the ridge L, it 
collects on the platform P, and then passes over 
the inclined walls of the funnel sides. Flowing over 
the ridge L towards the funnel C, it meets the sheet 





of water flowing into the funnel, and a wave is set 
up atc. The height and shape of this wave, which 
remains stationary for any given rate of flow in 
a given structure, will depend on the exact shape of 
the curve of the junction E between the funnel 
walls and the platform. This curve is therefore 
designed so that the wave c will present the least 
possible obstruction to the flow of water into the 
funnel. 

The funnel C and the junction canal J are designed 
to have a greater capacity than the discharge tunnel 











OUTLET SYSTEM DISCHARGING 


T. As a result, up to and even beyond the maxi- 
mum capacity of the tunnel, the funnel and the 
junction canal allow air to be admitted to the tunnel 
as soon as the water level drops below the maximum 
flow. This provision of an entry, which is consider- 
ably larger than the maximum capacity of the 
tunnel it serves, is claimed to have the advantage of 
doing away with the whirlpool which is formed in 
discharge systems of ordinary construction, and which 
results in a rapid oscillating movement of the water, 
with a consequent risk of damage to the tunnel walls. 
In the Danel construction, since the inlet itself always 





OUTLET SYSTEM EMPTY 


provides an air inlet to the mouth of the discharge 
tunnel, such.phenomena, even in the neighbourhood 
of the maximum flow, are stated to be impossible. 

In the two half-tone engravings we illustrate a 
model of the Danel outlet system discharging and 
empty. 








American Engineering News 


American Sewage Disposal Development 

About 52 per cent. of the urban population 
of the United States, or 41 million persons, are now 
served by sewage treatment plants, and that number 
is comprised in 16,000 communities. Rapid develop- 
ment in recent years is due to the availability of 
Federal Government financial assistance, the educa- 
tional work of public health authorities, and the general 
trend towards abatement of stream pollution. 





Primary treatment by sedimentation is provided in a 
majority of communities, and oxidation treatment 
by nearly half of these places. But in spite of the 
advocacy of disinfecting the effluent before it is dis- 
charged only about one-fifth of all the plants employ 
this final treatment. Since 1935 the use of the 
activated sludge method has almost doubled, and 
trickling filters have shown an increase of 43 per cent. 
Separate sludge digestion facilities are in use at 839 
disposal or treatment plants, and at 3170 plants the 
sludge is air dried on sand beds, but only 223 of these 
plants use covered beds. Mechanical dewatering of 
sludge is on the increase, with use at 61 plants, while 
incineration of sludge is practised at 29 plants. Sludge 
gas is collected as a by-product utilisation at 542 
plants, and the gas is used mainly for the production 
of heat, although about 50 plants have installed gas 
engines for power production. At 156 communities 
the sludge is used for fertilising the soil, and in a few 
cases the works manufacture and sell fertilisers pre- 
pared from the solid matter in the sludge. For filtra- 
tion 1140 places use trickling filters, 524 use inter- 
mittent sand filters, and 109 use contact beds. 
Improved sewerage and sewage disposal facilities form 
one of the largest items in municipal development, 
and while many new plants are being built and 
planned, a large proportion of existing plants are 
being enlarged or improved to give better results and 
to provide for steadily increasing urban population. 


Glass Building Blocks 

In a number of American industrial buildings 
of recent construction there has been extensive use 
of glass building blocks for exterior walls and interior 
partitions. The glass commonly used is of a lime- 
soda-alumina composition that has proved stable 
and free from discoloration by exposure or weather- 
ing. The selected raw materials are melted in con- 
tinuously operated tank furnaces, producing a uniform 
and crystal-clear glass. Each block is made in two 
parts, which are then fused or welded together at a 
temperature of 2200 deg. Fah., thus producing an 
air-tight sealed unit with an internal vacuum, the 
block being then annealed to remove internal strain. 
In tests with a heater on one side, giving a surface 
temperature of 130 deg., and a cake of dry ice at 
100 deg. below zero on the other side, an 8in. block 
showed no sign of cracking. Loading tests have 
shown a strength of 1500 lb. per square inch, and a 
good quality of bonding with cement mortar. Still 
better bonding is obtained by the use of a translucent 
bonding coat containing grit and being proof against 
moisture and alkali. In wind-pressure tests on wall 
panels 10ft. square, without reinforcement, a pressure 
of 80 lb. per square foot was reached before failure, 
and such pressure is equivalent to a wind velocity 
of 160 miles an hour. In building codes which 
provide for glass-block construction, a wind pressure 
of 20lb. to 301b. is usually specified. Besides 
strength in structural construction, these glass blocks 
have useful applications in problems of acoustics, 
air conditioning, light transmission, and light 
diffusion. Individual blocks transmit 60 to 75 per 
cent. of the light, the difference being due to different 
patterns, while window glass gives 80 per cent. 
On the other hand, the area of block construction 
is usually considerably greater than window area. 
Heat transfer of the block is 0-42 to 0-55 B.Th.U. 
per square foot per hour per degree Fahrenheit, 
as compared with 1-13 for an ordinary window. 


Locomotive versus Permanent Way 

Experiences with American high-speed trains 
of ordinary and light rolling stock and engines of 
ordinary and special design have called attention 
forcibly to the relations between track and traffic. 
In particular, there have been cases of damage to 
rails by certain locomotives at very high speeds. 
Tests on different railways have shown that at such 
speeds the driving wheels, even under ordinary con- 
ditions of the rails, will slip suddenly and attain 
revolving speeds of 25 to 30 m.p.h. in excess of the 
actual running speed. And the engine may travel 
as far as a mile before the normal revolving speed of 
the wheels is regained. With train speeds of 80 to 
90 m.p.h., such slipping is likely to cause severe 
damage to the rails. These tests were made on 
stretches of main line having heavy rails, tie-plates, 
or base plates, large sleepers and good ballast on a 
layer of sub-ballast. In some of the tests the main 
drivers lifted clear of the rails at times, causing 
tremendous impact and hammer blows. It is useless 
to consider building track still heavier to sustain such 
conditions of wear. The remedy is held to lie with the 
mechanical engineer, particularly with regard to the 
counterbalancing of the engines. For instance, a 
4-6—4 engine in which the reciprocating parts on one 
side weighed 2109 lb. caused marked bending of the 
rails when run at very high speeds, while a similar 
engine in which the weight was only 1026 lb. caused 
no such damage. This indicates the importance of 
lightweight alloys for these reciprocating parts. 
Unfortunately, in spite of studies, formule, and 
calculations, little is really known as to just what 
reciprocating balance is necessary on a modern loco- 
motive, or what are the relations between rail and 
wheel at very high speeds. It has been claimed that 
experiments should be made to determine the ratio 
of unbalanced reciprocating weight per 1000 lb. of 
mass weight of the engine. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 
The British Steel Market 


Conditions in the British iron and steel trade 
are arousing some concern. The production of finished 
steel has increased to an extraordinary degree since the 
beginning of the year, and some nervousness is felt lest 
similar conditions of stringency to those which ruled 
during the greater part of 1937 should again develop. 
The production of steel in December, 1938, amounted 
to 655,700 tons; this rose to 1,170,000 for March, which 
was only slightly below the highest monthly output ever 
recorded by the British steel industry. Notwithstanding 
this high rate of output, the steel makers have had to 
lengthen their delivery dates, and there is a noticeable 
shortage in the supply of some descriptions. The produc- 
tion of billets and sheet bars, for instance, has been 
pressed to the utmost; but it has not been sufficient to 
meet all the requirements of the consuming industries. 
As a consequence, the British Iron and Steel Corporation, 
which acts as the buying organisation for the British 
steel industry, has increased its purchases of Continental 
material, and for the first time in the history of the 
British trade has ordered considerable tonnage of sheet 
bars from Australia, the suppliers being the Broken Hill 
Proprietary Company. The quantity which is to be 
supplied has not been stated, but it is understood to be 
about 30,000 tons. The pig-iron position, also, is causing 
some concern, and although no extensive foreign purchases 
have been entered upon by the British steel makers, 
efforts have been made to assure that sufficient supplies 
will come to hand later in the year. The stringency is 
felt principally in the supply of basic iron, and this is 
increased by a shortage of scrap which necessitates a 
larger use of pig iron. Large quantities of basic used to 
be imported from India, but it is understood that the 
Indian industry is now working at capacity, and some 
doubt is felt as to the adequacy of the supplies which 
may be anticipated from that country in the later months 
of this year. An air of mystery hangs over the scrap 
position. It was known recently that representatives 
of the British steel industry were in America with a 
delegation from the International Scrap Convention, 
an organisation which, in the past, has bought large 
quantities for the Continental steel industries. It was 
understood that extensive purchases had been made, 
but although steel makers in a number of districts have 
anticipated receiving shipments, none of these appears 
to have yet arrived. It is expected, however, that an 
important tonnage will reach this country within the 
next few weeks. Whilst the British steel makers are 
thus preoccupied with problems connected with the 
supplies of raw material, the demand for finished steel 
is increasing. 


The Pig Iron Market 


Whilst the demand for basic and hematite pig 
iron continues to improve, business in foundry and forge 
iron remains quiet, excepting in the case of low-phosphoric 
qualities. The lght castings industry is awaiting the 
expected revival in the demand for its products from the 
building trades, and is taking comparatively small quan- 
tities of high-phosphoric foundry. A slight broadening in 
the demand for forge iron has been noticeable lately as a 
result of the better conditions at the bar ironworks, but 
the demand is still poor. On the North-East Coast the 
makers report that business in foundry iron is principally 
with local consumers, who are not particularly well placed 
as regards orders. As a result the make continues inter- 
mittent, but added to the stocks in the producers’ hands it 
is more than sufficient to meet the market’s requirements. 
It is estimated that the output of Cleveland iron is now 
1000 tons per week, and this in spite of the fact that most 
foundries are obliged to use a larger proportion of pig iron 
owing to the shortage of scrap. The Scottish trade with 
Cleveland makers has dwindled considerably over the past 
twelve months and in some quarters this is attributed in 
part to the fact that Midland irons can be bought by 
Scottish founders at Is. 3d. less than the Cleveland fixed 
price. The Midland foundry iron market is dull so far 
as high-phosphoric iron is concerned, but an active trade 
is passing in the low-phosphoric quality. Less now is 
heard of expectations that there will be a downward 
revision in prices of foundry grades, and in a few cases 
consumers have placed forward contracts, although the 
extent of this business is not sufficient to alter the appear- 
ance of the market. The engineering foundries, many of 
whom are engaged upon Government contracts, are assured 
of a long period of activity and for some time past have 
been inclined to cover forward at current prices. This 
has become more noticeable since the price of low- 
phosphoric iron has shown a tendency to become firmer. 
With the Falkirk foundry trade anything but busy, it is 
not surprising that the demand for foundry grades in 
Scotland remains poor. Many consumers, as well as pro- 
ducers, have stocks in hand, and at the present raie of 
consumption it is unlikely that these will be liquidated at 
an early date. The position of the hematite market con- 
tinues to improve. Engineering firms, as well as steel 
makers, are taking good quantities and the stocks have 
been considerably reduced over the past few weeks. 


Scotland and the North 


The Scottish steel works are now sufficiently well 
provided with orders to face the greater part of the current 
year with confidence. The numerous orders for ships 
which have been placed on the Clyde have been reflected 
in substantial bookings of ship plates and sections. Prac- 
tically all the Clyde yards have received a share of the 
new orders, and it is anticipated that considerable tonnages 
have yet to be placed. The demand for various classes of 
steel for Government purposes remains unabated, and the 
requirements of commercial users appear to be expanding. 
The finishing departments of the works are now fully 





employed and there is no slackening in the demand for 
semi-finished steel. The works producing billets and 
sheet bars are operating at capacity, but are unable to 
supply all requirements. As a result additional contracts 
have been passed to Continental makers and some 
thousands of tons of sheet bars have been purchased from 
the Broken Hill Proprietary Works in Australia. It is 
understood that the delivered price is in excess of the 
quotation of the British works, which is fixed at £7 5s. d/d 
until the end of June. The Scottish constructional engi- 
neers have a number of important contracts in hand and 
are absorbing considerable quantities of joists and sections. 
The demand from this source, it is expected, will continue 
for several months, and some discussion is beginning to 
take place regarding the prices which will rule after 
June 30th. The general engineering industry is employed 
largely upon Government work and is taking considerable 
quantities of ordinary and special steels. The sheet works 
are operating under pressure, chiefly upon A.R.P. require- 
ments, and efforts are being made to accelerate deliveries. 
Business in sheets with overseas markets is on a poor 
scale, but there is a rather better demand for some of the 
lighter sizes of black sheets. In the Lancashire market 
conditions are satisfactory and there is a steady expansion 
in the demand. Although the situation has not become 
tight, there is some nervousness regarding future supplies, 
and this has led to a considerable amount of forward con- 
tracting. On the North-West Coast the works are operating 
at capacity and there is a good production of rails, billets, 
bars, and hoops. Considerable tonnages of A.R.P. 
material are also being delivered. 


Current Business 


New works are to be built at Wheatley, Don- 
caster, for the International Harvester Company of Great 
Britain, Ltd. A site of 32 acres is being prepared, and the 
London and North-Eastern Railway are constructing a 
new siding. A wharf is also being built on the South 
Yorkshire Canal to serve the works. Two associated 
firms, one making tools and the other precision gauges, 
have applied to the Manchester Corporation for loans on 
mortgages for the erection of factories on land leased from 
the Corporation at Wythenshawe. It is estimated that 
the tool factory will cost £6000 and the precision gauge 
works £1700 for buildings alone, and the Corporation 
proposes to advance two-thirds of these amounts. Pro- 
ducers in Scotland will benefit from the latest Government 
orders for sheets for A.R.P. shelters to the extent of 
25,000 tons. The Sunderland Corporation has placed an 
order with the Brush Electrical Engineering Company, 
Ltd., Loughborough, for a 20,000-kW Brush-Ljungstrom 
turbo-generator, valued at about £68,000. The sole 
agency for Machine Tools and Manufactures, Ltd., of 
Zuerich-Oerlikon, makers of high-speed lathes, rigid 
radial drilling machines, and small milling machines, has 
been taken over by the Broadway Engineering Company, 
Ltd., Carlisle Road, London, N.W.9. The Clydesdale 
Ironworks of A. and J. Main and Co., Ltd., structural 
engineers and fencing makers, of Possilpark, Glasgow, are 
to be extended. British Stainless Steel, Ltd., has taken 
over works at Albert Hill, Darlington, operated until six 
years ago by the Darlington Rustless Steel and Iron Com- 
pany, Ltd. Nearly £250,000 is to be spent on new plant 
and machinery, and a further 154 acres adjoining the site 
have been bought, which will bring the total to 22 acres. 
Steel will be produced by an American process, and an 
American metallurgist, Mr. E. K. Mull, will take part in 
the direction of the works. A private company with a 
capital of £10,000 has been formed for the co-ordination of 
overseas sales by the group of engineering companies 
engaged for the past three years on the mass production 
of transportable aeroplane hangars under the Bellman 
patents. The new concern will be called Bellman Hangars, 
Ltd. The Teesside Bridge and Engineering Company, 
Ltd., Head, Wrightson and Co., Ltd., the Motherwell 
Bridge and Engineering Company, Ltd., and Braithwaite 
and Co., Ltd., will each have a representative on the 
board of directors, which will also include Mr. N. S. 
Bellman. Richard Thomas and Co., Ltd., will shortly 
re-open the Bryngwyn Steel Works, Swansea, which will 
provide work for 300 men. 


Copper and Tin 


Following a sharp burst of activity last week 
the electrolytic copper market again became quiet. 
The reduction in the American price left the position 
somewhat obscure, and whilst for a time some producers 
quoted 10c., the remainder asked 10-25c., and in one 
instance a large firm raised its price again to 10-50c. 
As a result of these uncertain price movements American 
consumers bought freely, although most of the business 
appears to have been done at 10-25c., which is the official 
figure at present. At the same time, there are reports 
that it is possible to find sellers willing to accept 10c. 
Consumers in Europe followed the American market 
to only a limited extent. British users bought fair 
quantities, probably in expectation that as a result of 
the American buying movement quotations would 
become firmer. When the activity in the United States 
died down buyers here showed less inclination to commit 
themselves, and at the beginning of this week the market 
appeared to develop a rather cautious mood and values 
receded. Business on the Continent has followed a 
normal course, but has been considerably restricted by 
the difficulty of obtaining exchange. Quiet conditions 
continue to rule on the London standard market. In 
the present uncertain state of international politics 
speculators are reluctant to enter into new commit- 
ments, and for some time past there has been a gradual 
liquidation of speculative accounts. At the moment 
the account is smaller than for a long time.... The 
meeting of the International Tin Committee on April 27th 
followed the course expected and no change was made in 
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Export quotations are 


the export quota. This remains at 40 per cent. of the 
standard rate for the remainder of the second quarter 
of this year. The statistics for April also accorded with 
anticipations. Mr. W. H. Gartsen’s statistics show that 
the visible supply on April 30th totalled 25,574 tons, 
compared with 25,314 tons on March 31st, an increase 
of 260 tons. The carry-over in the Straits Settlements 
is 504 tons, compared with 5680 tons at the end of March, 
and at the Arnhem smelter 1871 tons against 1735 tons. 
The supplies during the month totalled 9660 tons, com- 
pared with 8935 tons for March. There was an increase, 
however, of 1290 tons in the deliveries to 9400 tons, 
against 8110 tons in March. Of these the United States 
took 5980 tons; the Continent, except for Holland, 
1057 tons, and Great Britain 929 tons. The market 
has presented a firm appearance, and it is stated that 
the Buffer Pool has lent a substantial tonnage by selling 
cash tin which stands at a premium of about £2 10s. 
over forward and at the same time buying three months. 
It is understood that the Pool has used Chinese tin for this 
operation. ; 


Lead and Spelter 


Excepting for comparatively small price move- 
ments, steady conditions have ruled in the lead market. 
Consumers in this country appear for the time being to 
have abandoned their cautious policy and to be more 
willing to cover their forward requirements. In this 
they would seem to be taking the view that in the present 
disturbed state of international politics it is advisable 
to safeguard their position by holding stocks. As the 
majority of consumers have allowed their reserves to 
drop to rather low levels, this covering movement may 
continue for a time, especially as the tendency seems 
to be for buyers to proceed gradually. The demand 
from the Continent has also shown signs of reviving, 
although so far the quantities asked for have not 
been impressive. The movement has created a better 
tone in the market. In addition to the international 
situation, consumers may be worried by the decline 
in the arrivals from Mexico as a result of labour troubles 
in that country. It is possible, however, that when the 
Mexican properties are again in full production the 
world’s output will be in excess of market requirements 
once more, and some consideration appears to have been 
given to the possibility of producers in other countries 
further reducing their output. An improvement in the 
demand, however, would obviate the necessity of this, 
and at the moment there seems a possibility that 
consumers’ requirements will increase.... Minor price 
movements have taken place in the spelter market, but 
the general appearance remains dull. Consuming trades 
continue to take fair quantities. The galvanising industry 
is naturally the best customer at the moment, as it is 
employed at capacity, chiefly upon providing sheets 
for A.R.P. shelters. Other consumers are not providing 
a particularly good outlet for the metal, although 
the brass trades continue to absorb rather larger 
quantities than usual, as that industry is also working 
upon some good contracts. Supplies of spelter are 
ample to meet the requirements of the market, and 
there are frequent arrivals from the Continent. In the 
United States the demand is moderately good, but the 
market has no particular feature. At the end of March, 
according to American statistics, the stocks of spelter 
were 127,985 tons, compared with 128,192 tons at the 
end of February. The production in March increased 
to 45,084 tons from 39,613 tons in the previous month. 


Non-ferrous Metal Average Prices 


With the exception of tin the average quotations 
for the metals dealt in on the London Metal Exchange 
declined in April compared with the March figures. The 
average price for cash copper, for instance, was 18s. 1d. 
down, and the settlement quotation registered a similar 
drop, whilst for three months’ metal the fall was 17s. 2d., 
and for electrolytic copper 6s. 3d., compared with the 
average for March. In the case of wire bars and best 
selected copper the prices were respectively 6s. 10d. and 
3s. 2d. below the March averages. The cash price of tin, 
however, showed a fairly substantial gain and on the 
average was £3 0s. 5d. above the March figure, the settle- 
ment being £3 0s. 4d. higher, whilst the quotation for three 
months advanced by £1 14s. 5d. in April, compared with 
the average for the previous month. The average price 
for lead for shipment in the current month was 6s. 6d. less 
in April and for shipment in the third following month 
6s. 7d. lower than in March, the mean being 8s. 6d. and 
the settlement price 6s. 8d. down. In the spelter market 
the average quotation for metal for shipment in the 
current month fell by 5s. 8d. The average quotation for 
shipment in the third following month was 6s. 6d. lower, 
the mean 6s. 1d. less, and the settlement quotation 5s. 7d. 
lower than the March level. The following are the London 
Metal Exchange official average quotations for April :— 


StanDARD CopPER ... Cash (mean) ... ... £42 5s 
3 Months (mean) ... £42 104 
Settlement £42 3 

ELECTROLYTIC COPPER (mean) £48 


ELECTROLYTIC CopPpER WIRE Bars £48 1 


B.S. CoprPeR (mean) £48 


— i er) 
wo 


STANDARD TIN... Cash (mean) ... £218 1 
3 Months (mean) ... £216 1 
Settlement ... £218 10 6% 
For shipment the current month E 
(mean) Oink rides tT tes paneicz ae £14 6 8 
Leap } For shipment the third following 
month (méfin) :.. 0... -... OS Oe £14 10 TH 
OO Hoag 52 RS) Pade Lae ie £14 8 8} 
en ne ee ee ee ee ae 
(For shipment the current month 
ee | See mere eee tr ae £13 8 10} 
Spe.ter ) For shipment the third following 
month (mean ve = ¢ £13,123. 8Hh 
Mean... ... £13 10 9s 
Settlement £13 8 105 





576 


THE ENGINEER 





May 5, 1939 








Current Prices for Metals and Fuels 





Makers’ official home trade price, per ton, delivered buyers’ stations. * Joists, Sections, Bars and Plates are subject to a rebate of 15s. to home users purchasing only 
from Associated British Steelmakers. + Export prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 


























PIG IRON. STEEL (continued). NON-FERROUS METALS. 
Home. Export. *Home. tExport. (Official Prices, May 8rd.) 

Foundry home prices, except for Scotland, less rebate of 5/-. | GLasgow anp District— £ sd. £ s. d. | Copper— 

(Did gay Area.) — “se on : : nh : . SRM cineca aes £4113 9to£4l 15 0 

N.E. Coast— s. d. &> 8. -d. 606... os a a i F 
Hematite Mixed Nos. ... 6 0 0... ios Joists . se ie 10 0 0 These Monts -.. ee Stem 

i No. 1 a Wa eee 515 0 Channels.. . 1018 O 10 56 O Electrolytic ° £47 10 Oto £48 10 O 
Cleveland— Rounds, Sin. end 1 up 11 8 0. 11 0 0 Best Selected Ingots, 3.9 Bir- 
Ne}? <5 S22 O28 5 2 6 » under 3in. 11 15 Ot... 11 0 0 mingham : £48 5 0 
No. 3GMB. ‘360. 5 00 Flats, 5in. and under ... 11 15 Of... ll 0 0 Sheets, Hot Rolled £78 0 0 
No. 4 wine re See we Plates, jin. (basis) 10 10 6... 10 2 6 
Basic 412 6... = ia 1015 6... 10 7 6 Home. = Export. 
- hin. ie Se oe 10 12 6 Tubes, Solid Drawn (basis) 123d. 123d. 
MipLanps— : 
Staffs— (Delivered to Black Country Station.) » wim... -. 8 6 1017 6 Beaned (basis) 134d. 139d. 
North StaffsFoundry ... 5 1 0... ... " aed, oe. iat ee nie 6 (ems 
sy % ep rex gees 0 0 2 Boiler Plates, jin. i ave 2248 @ Ingots, 70/30, d/d Birmingham £37 0 - 
asthe Sourn Watzes ArEA— £ s. d. £ 8. d ee aa Home. Export. 
2 ¥ Angles 10 8 0.. 10 0 0 ubes, Solid Drawn 2/1 Alloy 11}d. 11}d. 
Foundry No. 3 4.18 6 she... 
Fo as 6% 602i? @ Tees... 18 6. 11 0 0 Brazed 13}d. 13}. 
rge ‘ 
pote reall eigen A be 
No. 3 Foundry eee eee : Sicuaaa at ete sd ai idl ge . £225 5 0 to £225 10 0 
Varge 26. 418 Oto£5 0 0 — = under Sin. 1115 Ob... 11 0 0 Three Months ... . £222 15 Oto £223 0 0 

ScoTLanD— Flats, 5in. and under ... 11 15 Of.. 1l 0 0O| Spetrzer— 
mga ron age : : : “s : Plates, jin. (basis) 1013 0 .. 10 2 6 Oi icc se £13 10 Oto£13 11 3 
No. ounary, a oo + o ins. 1018 0O.. 10. 7°86 se 
No. 3 Foundry, ditto cs €.: af we — wes ‘eal 10 12 6 Three Months ... £13 15 Oto £13 17 6 
Basic, d/d 412 6... ... — i ° neegres | pe Nes 1017 6 | Leap— 

N.W. Coast— (é 0 6d/d Glasgow Un. jin. to and incl. I dees a £14 7 6tof£l4 8 9 
Hematite Mixed Nos. ; be 6 0.,, Sheffield 6 Ib. per sq. ft. (8-G.)... 11 12 6... ... 11 12 6 Three Months .. £14 12 6to£l4 13 9 

612 0,, Birmingham IrELAND—¥.0.Q.— BELFAst. Rest oF IRELAND. | ahi minium Ingots (British) . £04 (net) 

- eee 78 Scr, £ s. d. £ 8s. d. 

MANUFACTURED IRON. a ood? DOLE Bs, 10 15 6 we fas iota RO 
ee inset. ees... eee eh eA 1115 6 FUELS. 
> po Joists .. 1013 0... 1015 6 

ame anp YoRKs— £ s. d. £s. d. ON eas ee Se ii 68 SCOTLAND 
Gasp oda sg Rounds, Sinandup ... 1113 @... 1115 6 | LANARKsHIRE— 

Bat Sew stint Z »  wunder3in. ... 12 0 Of... 12 2 6| (£.0.b. Grangemouth)— Export. 
MipLanps— Plates, jin. (basis) ee oe ee 1018 0 Navigation Unscreened 18/- to 18/6 
Crown Bars ... 12 5 0.. = ert * Seve LaF) @:- 6. ll 3 0 Hamilton Ell 17/6 
Marked Bars (Staffs) - Bis 8... —- a fin. Oe . a on oe ll 8 0 Splints 18/6 to 19/6 

No. 3 Quality... | Oo) ae oe _— BS fein. ae 7 11 12 6.. 1210 0 AyRsHIRE— 
No. 4 Quality... ll 7 6.. oa Un. fin. to fin. incl ... 11 12 6. 11 12 6] (f£0.b. Ports)— 

ScorLanD— t Rounds and Flats tested quality ; inane 3s. less. Steam 16/- 
sreiagdeense ws ty ae seit OTHER STEEL MATERIALS Forssarne— 

_... Sy cute satin gy Home. Export, f.o.b.| (£.0.b. Methil or Burntisland)— 

N.E. Coast— Sheets. £ os. d. ie ae Prime Steam ... hate 17/- to 17/6 
Crown Bars a) oe ie see 12 5 0 11-G.and 12-G.,d/d 1315 0 11-G.to14-G. 11 5 0 Unscreened Navigation 18/6 
Best Bars ve oo 115 0... 1215 0 13-G., d/d... - 14 2 6 15-G,t016-G. 1115 0}; ys 
Double Best Bars .. -13 5 0... 13 5 0 14-G. to 20-G.,d/d... 14 10 0 17-G.to18-G. 12 0 0 (£.0.b. Leith) — 

NorTHERN IRELAND AND FREE STaTE— 21-G. to 24-G.,d/d... 14 15 0 19-G.to20-G. 12 5 0 "Hartle Pri 17/- 

sf y Prime /- to 17/6 
Crown Bars, f.o.q.... — : hae oe _— 25-G. and 26-G.,d/d 1510 0 21-G.to22-G. 1217 6 Secondary Steam ... 16/6 
—- South Africa, Rhodesia, Nyasaland, £14; Canada, £14 12s. 6d., 
STEEL. f.0.b. basis. Irish Free State, £14 15s., f.0.q., 4-ton lots. ENGLAND 
*Home. Export. | The above home trade sheet prices are for 4-ton lots and over; | Sour YorKsHirE, DoncasTER— 

LONDON AND THE SouTH— £ s.d. ts 4. 2-ton to 4-ton lots, 7s. 6d. per ton extra; and under 2-ton Steam Hards... 19/- to 20/- 
Angles 1010 6.. 10 0 0 lots to 10-cwt., £2 per ton extra. Washed Smalls 16/— to 17/- 
Tees... - READ, 11 0 0 {| Galvanised Corrugated sheets, basis 24-G.— NorRTHUMBERLAND, NEWCASTLE— 

Joists 1010 6.. 10 0 0 Home. £ s. d. Blyth Best 18/6 to 19/— 
Channels... <p tase 1015 6.. 10 5 0 4-ton lots and up ... 17 6 0 » Second... ... 17/6 
Rounds, 3in. and up 2°30: #... ll 0 0 2-ton to 4-ton lots 17 12 6 » Best Small... 15/6 

rs under 3in. Fi ll 0 0 Under 2 tons r 18 17 6 Unscreened 17/- to 18/- 
Flats, under 5in. ... 32:29 4g: ll 0 0 Ezport; India, £15 158. ‘eifs Irish ‘a State, £17 5s., Deis 
Plates, in. (basis) | 2 a oe io: 2s f.0.q.; General, £15 15s., f.0.b., 24-G. basis. Beas Gar... 18/9 

ae Se ll 0 6.. ie ee Foundry Coke 27/- to 28/- 

» tin. ... ll 5 6.. 10 12 6] 20 by 14 basis, f.0.b., Bristol Channel Ports, 20s. 3d. 

» fein. ... 1110 6 .. 10 17 6} Tin-plate Bars, d/d Welsh Works, £7 5s. Cane SOUTH WALES 
Us. jm & and ‘incl BrtLtEts—100-ton lots and over, 35 to 100 tons, 5s. extra ; less Steam Coals : 

6 Ib. per eq. ft. (8-G.)... 11 12 6 .. aol than 35 tons, 10s. extra. £ 6. d. Best Admiralty Large. 23/6 
Bene Cee, Oe. ase 11 12 6) Soft (up to 0-25% C.), untested 77 6| Best Seconds... ... ... 23/- to 23/6 

Norru-East Coast— £ s. d. £ s. d. ss tested . 712 6 Best Dry Lange 23/- to 23/6 
Angles -10 8 0.. 10 0 0 Basic (0- 33% to 0- OCC) 717 6 Ordinaries... 23/- 
Tees... -l1 8 0.. 11 0 0 » Medium (0-42% to 0-60% C.)... 810 0 Bunker Smalls 16/— to 17/6 
Joists 10 8 0.. 10 0 0 » Hard (0-61% to 0-85% C.) 9 0 0 Cargo Smalls ... 15/— to 15/6 
Channels... 10 13 0.. 10 5 0 x »» (0°88% to 0-99% C.) 910 0 Dry Nuts 27/6 to 28/- 
Rounds, 3in.andup ... ll 8 0.. 11 0 0 » (over 0-99% C.) 10 0 0 Foundry Coke 31/— to 42/6 

» under 3in. 11 15 Of... 11 0 0 Rails, Heavy, 500-ton lots, f.0.t. 910 0 Furnace Coke 29/- 
Plates, jin. (basis) 1010 6... 10 2 6 » Light, f.0.t.. Seth ses 810 0 Patent Fuel ... 25/6 
My ae 1015 6 .. 10 7 6 
¥ tin a es. 10 12 6 ae sigs AR 
ee 2: AS .. 10 17 6 FERRO ALLOYS. ger ees gg isd oa: 
Un. fin. to “and ‘inel. Tungsten Metal Powder 4/9} per Ib. (nominal) no Der tint ade Cobbles... 41/- to 45/6 
6 Ib. per sq. ft. (8-G.)... 11 12 6... 11 12 6] Ferro-Tungsten ... 4/8 per Ib. (nominal) s 40/- * 
; ; Nuts he is /- to 45/ 
Boiler Plates, jin. 2 MS @ Ns 11 12 6 Per Ton. Per Unit. Reams 33/- to 38/6 
MIDLANDS, AND LEEDS AND DisTRIcT— Ferro Chrome, 4p.c.to6p.c.carbon £23 10 0 7/6 = ae 26/- to 30/- 
£8, d. £ s. d. os * 6 p.c. to 8 p.c. ... £23 5 0 7/6 Rubbly Culm... 15/- to 16/- 
Angles ae WO SD .; 10 0 O}. 5, ” 8 p.c. to 10 p.c. ... £23 5 0 7/6 
Tees... ie SOs 13 Ot Max. 2p.c. carbon ... £36 0 0 II1/- Steam Coals : 
Joists ee BBs. 10 0 0] ,, ‘i » Ipec.carbon ... £388 5 9 I1/- Large Ordinary 22/6 to 24/6 
Channels... ong QBS. O... 10 5 0 os o ” 0-5 p.c. carbon £41 0 0 12/- eas eames ie ini 
Rounds, 3in. and u yt od gee is 1:06 » earbon-free 10d. per Ib. 
site 398 Ot... 11 0 0| Metallic Chromium 2/5 per Ib. FUEL OIL. 
Flats, 5in. and under 11 15 0$.. 11 © 0] Ferro Manganese (loose), 76 p-c. £16 15 0 home Inland consumption : contracts in bulk. 
Plates, in. (basis) 1013 0 .. Se See » Silicon, 45 p.c. to 50 p.c. £12 10 Oscale 5/- p.u. : 
fin. ... 1018 0.. 10 7 6 ms pis, POS a2 ue £17 0 Oscale 6/- p.u. Exclusive of Government tax of Id. i gallon ; and 9d. per 
pe om; ..- is 3: S:.. 10.12 6 » Vanadium .. 14/- per Ib. gallon on oil for road vehicles. 
& fin....  «.. Bi -8;, $5. 1017 6 ” Molybdenum ene 4/10 per Ib. 5/— forward ts Ocean Tastatiction— Per Gallon. 
Un. fia. to and eid. Titanium rag free) 9d. per Ib. a Oil (0-950 +. sid 
6 Ib. per sq. ft. (8-G.)... 11 12 6 .. 11 12. 6| Nickel (per ton) . bg £185 to £190 per ton urnace Oil ( gravity) : 
Boiler Plates, fin. 52:30 Os 11 12 6!Cobalt ... .. 8/6 to 8/9 per Ib. Diesel Oil 43d. 
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French Engineering Notes 
(From our own Correspondent in Paris) 
Air-raid Precautions 

THE evacuation of the greater part of the Paris 
population when the city is threatened with air attacks 
is essentially an engineering problem. It depends upon 
the capacity of roads and bridges to take an abnormal 
traffic. The work of evacuation would probably coincide 
with the mobilisation of railways, as well as of other forms 
of transport, including private motor cars to a limited 
extent, and as the railways would be mainly used for 
military purposes at the outset the burden of dispersing 
some millions of inhabitants at short notice would fall 
largely upon the roads. Evacuation is the surest way to 
safety in a country where town dwellers cannot find ample 
room for refuge from air attacks. This contingency now 
assumes paramount importance as a factor in the pro- 
gramme of motor-road construction, as distinct from 
improvements to existing roads, which was only seriously 
undertaken five years ago. The principal national roads 
have been widened and adapted to motor-car traffic, and 
the first of the four special speed motor roads leading out 
of Paris by way of Saint-Cloud is expected to be completed 
next year. This road will have a width of 98ft. and will 
provide two tracks, 29ft. wide, for traffic in each direction, 
separated by a central platform. It traverses wooded 
country for 18 miles and bifurcates to join the national 
roads to Normandy and Brittany. Although it will be a 
long time before the transformation of the national road 
system is completed, the roads radiating from Paris could, 
nevertheless, deal with an abnormal pressure of traffic if 
controlled by an efficient organisation. Within Paris 
there are 25 miles of concrete-covered trenches on sites of 
the old fortifications, on the Champ de Mars and in some 
of the parks, but little else can be done in a city where 
dwellings are almost exclusively blocks of flats that cannot 
be adapted to provide shelter from air attack. The neces- 
sity for making the fullest provision against air raids in 
the future has resulted in the publication of a decree 
declaring that the construction of new houses and additions 
to old houses shall not be undertaken before plans are 
submitted to show that they offer reasonable protection 
from the effects of bombs. The decree applies to the whole 
country. This means that domestic architecture must, in 
future, provide suitable shelters. Another result. of the 
passive defence movement is the revival of a scheme for 
the construction of underground roadways in Paris which 
will join up, within the city, the motor roads radiating 
from it. These underground roads, at a level below the 
existing Metropolitan Railway and mains, will be provided 
with conveniences for shelter from air raids and will also 
facilitate evacuation to the suburbs. The scheme was 
favourably considered by the Paris Municipal Council 
three years ago. All matters of immediate interest con- 
cerning protection against air raids are investigated by a 
technical committee at the Ministry for National Defence. 


The Genissiat Dam 


Preparatory work for the construction of the 
dam at Génissiat, near Bellegarde, on the upper Rhéne, 
that has been proceeding for two years, reached a stage 
three weeks ago at which the diversion tunnel on the right 
bank of the river was completed and the water released 
by blowing up the retaining wall that protected the 
works. - The second tunnel on the other side will be 
finished next month. The service bridges, about 300ft. 
long, are under construction. Against one of them sheet 
steel piling will be driven into the retaining wall between 
the entrances to the tunnels, forming a temporary dam 
reinforced at the bottom by a low concrete dam. The 
sheet piling will provide protection against floods. As all 
the spoil excavated from the bed of the river down to the 
rock will have to be raised to a height of more than 300ft.. 
a powerful installation of cableways is being prepared, 
It is expected that the alluvium will have to be excavated 
to a depth of at least 60ft. before reaching the rock 
foundation, and until the river bed is dried no one can know 
the amount of work that will have to be done before 
starting on the dam. A full account of the Géaissiat dam 
was published in THE ENGINEER of December 30th, 1938. 
Work upon this difficult and interesting enterprise is 
being accelerated in consequence of the impulse given by 
the Government to the completion of hydro-electric under- 
takings as part of its national economy plan. For a long 
time it had been feared that the very slow increase in the 
consumption of electrical ene: had placed a limit on 
production, but the Government insisted that production 
must be increased in view of its efforts to expand industrial 
activity. During 1937 the consumption rose, in fact, by 
10 per cent. As the State was unable to give further help 
in financing undertakings, the electrical engineering 
industry, producers, and distributors formed a Groupe- 
ment d’Electricité in July of last year to raise 3000 
million frances, one-half of which will be employed for 
hydro-electric works and the other half for completing 
the linking up of electrical supply all over the country. 
With this financial assistance it has been possible to 
accelerate the construction of dams, notably the Laigle 
dam on the Moyenne Dordogne. 

Industrial Activity 

So far as private enterprise is concerned the 
offer of cheaper money has had little effect in bringing 
work to engineering firms, which are nevertheless well 
employed on State contracts, and it is not uncommon for 
manufacturers to run their works sixty hours a week. That 
production has increased is shown by the situation of 
machine tool makers, who have sold nearly all the machines 
that they could produce and are said, for the first time, to 
have practically no stocks. The sub-division of State 
contracts among private makers is mainly responsible for 
this greater activity. On the other hand, the National 
Railway Company continues to restrict its orders for 
rolling stock to small lots, and one of the leading loco- 
motive builders is reported to have decided on embarking 
upon the construction of aircraft. Locomotive and 
wagon builders have passed through a long period of 
depression, from which, in view of present circumstances, 
they have little hope of emerging. 





British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are pri: in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sales Branch, 25, Southampton Buildings, Chancery Lane, W.C.2, 
ls. each, 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
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STEAM GENERATORS 


502,526. July 2nd, 1938.—Sorrenine Borter Freep Water, 
Chemische Fabrik Budenheim Aktiengesellschaft, Mainz- 
on-Rhine, Germany. 

The chemical softening of boiler feed water may be done by 

a pre-softening and an after-softening process, in which case 

alkaline blow-down boiler water is used for pre-softening, 

and chemicals, such as trisodium phosphate, are used for the 
after-softening. The present 
invention provides a method of 
carrying out a softeni rocess 
of this nature, in which both 
the pre-softening and also the 
after-softening take place in a 
single cascade or tower appara- 
tus. The cascade or tower 
apparatus is provided in the £ 
usual manner with intermediate 
plates A. The crude water 
enters the tower through the inlet 
B, and meets the blow-down L 
boiler water which is introduced 
through the inlet C. The gases 
evolved esca) thro’ the 
pipe D. When the crude water 
and the blow-down boiler water 
mix, a pre-softening of the crude 
water is effected in accordance 
with the amount of the chemi- 
cals contained in the blow-down 
boiler water. To the water 
which has been pre-softened in 
this manner a solution of soften- 
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ing h ls is pli d through RIT RITG 
the inlet E. For the after- toga oa & G 


softening, tri-sodium-phosphate OLS LLE Te 
is preferably employed. The 
distance apart of the inlets for 
the crude water, the blow- 
down boiler water, and chemical 
solution, — on the desired 
capacity o softening in- 
stallation and also on the 
uality of the water and on the softening agents employed. 
f the heat of the blow-down boiler water is not sufficient 
for producing the temperature required in the cascade or 
tower apparatus, steam can be blown in through the inlet F. 
The water which has been softened flows through the filtering 
gravel G, where the flakes of the materials which caused the 
hardness are retained. The water leaves the apparatus through 
the outlet H ready for use.—.\arch 20th, 1939. 














DYNAMOS AND MOTORS 


502,397. August 26th, 1938.—DyNaMo-ELECTRIC GENERATORS, 
The British Thomson-Houston Company, Ltd., of Crown 
House, Aldwych, London, W.C.2. 

An arrangement is described in this specification for driving 
an auxiliary generator for supplying current for the electrical 
individual drives of the auxiliary machines of a ship’s steam 
power plant. The equipment comprises an overrunning clutch 
transmitting the torque of a main turbine on to an auxiliary 
current generator during normal operation and a dependent 
device engaging when the main engine is out of commission or 
drops in speed and which switches on an auxiliary turbine for 
the current generator. A designates a main steam turbine, B the 
generator for an auxiliary network, from which are fed the 
driving motors of the auxiliary machines; C is an auxiliary 


N°502,397 





driving turbine for the generator B, and D is an overrunning 
clutch provided between the main turbine A and the auxiliary 
generator B. The main turbine A serves for a marine drive and 
it drives a propeller shaft through the gearing E. The speed 
regulator F driven from the shaft of the auxiliary turbine C and 
adjusted to a speed of e' mt which lies below the working 
rte of the main turbine A holds the steam admission device G 
closed in normal working, and only opens the latter when the 
auxiliary turbine C, running therewith at no load, comes into its 
regulating range when the turbine A is out of commission or in 
the case of considerably reduced speed of the turbine A. If 
desired, the arrangement can be used both in the case of 
stationary and in movable steam power plants.—March 16th, 
1939. 


TRAMWAYS AND RAILWAYS 


502,614. tember 2ist, 1937.—Ramtway Track, Stanley 
Curtis ar, Cumberland, Chesham Bois, Buckingham. 
This invention relates to rails and track for railway and like 
permanent way. The track—that is, one continuous rail—is 
com of lengths of twin-rolled steel sections AB. Each 
section is asymmetrical by itself, but placed together side by 
side with their webs vertical and their head and bottom portions 
in direct surface contact, the sections form a required rail profile, 
either flat-bottomed or bull-headed. Each length of section B 
overlaps a joint between lengths of section A and vice versa, 
so that, in effect, a series of spliced joints is formed. The joint 
is made at a. ial chair C with a single u ing jaw D set 
over at an le of 1 in 20 and shaped to make contact with the 
web of the section A. Bolts clamp the jaw and the webs of the 
sections to an outer fish-plate E and serve to fasten the sections 
together and to the chair, Between the joints the sections rest 








in intermediate chairs which differ from ordinary chairs only in 
that the space between the jaws is made somewhat wider to 
provide room for the sections. The total rail profile is inter- 
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rupted over no more than one half of its width at each joint, 
and dropping of the rolling-stock wheels at the joints is obviated 
or materially reduced.—March 21st, 1939. 


WELDING 


501,757. September 3rd, 1937.—Arc Wetptnc APpPaRaTus 
witH CoaTeD ExecrropsEs, Kjel/berg, Elektroder and 
Maschinen G.m.b.H., of Wilhelm Kube Strasse 61-67, 
Finsterwalde, Nieder-Lausitz, Germany. 

Are welding apparatus described in this specification has two 
coated electrodes A and B, 
which are alternately and auto- 
matically advanced and with- 
drawn. The apparatus is 
characterised by the provision 
of a single electric motor C and 
two electro-magnetic couplings 
D and E, which are arranged 
between the motor and the 
holding devices for the electrodes 
and which are alternately 
coupled with the motor in 
order to advance the electrodes, 
the automatic withdrawal of 
the electrode which at any time 
is burnt out taking place, after 
the are has been taken over by 
the new electrode, with the aid 
of suitable means, such, for 
example, as spring power or a 
counterweight. The automatic 
switching in and out of the 
electro-magnetic couplings takes 
place with the aid of contacts 
which are closed or opened by 
the holding devices according 
to their position. A is the 
melting electrode, which at the 
moment is in use and B the elec- 
trode at rest. The electrode A is advanced by the rack and 
pinion F G and the electrode B by the rack and pinion H J.— 
March 3rd, 1939. 
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METALLURGY 


1937.—THE MANUFACTURE OF 
Rottine-mitt Rois, Société des Aciéries de Longwy, 
Mont Saint Martin, Meurthe and Moselle, France; and 
Lazare Quincy, Mont Saint Martin, Meurthe and Moselle, 
France. 

This invention describes a process for transforming into grey 
pig iron the inner region of the body of rolling-mill rolls of 
hardened pig iron, by the introduction into this region, during 
casting, a graphitising substance. The graphitising substance is 
introduced into the mould in the form of a number of inde- 
pendent charges contained in a series of supe metallic 
cases maintained in the mould by means of a or other con- 
necting member. In the embodiment shown the mould ccnsists 
of a casing A and two boxes B and C lined with sand. The metal 
is poured by bottom casting through the conduit,D. The 
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graphitising material is cc recess of metallic 
cases E having the bottom and the sleeve thicker than the outer 
wall. After the graphitising powder has been placed in the 
cases they are mounted upon a rod. The rod is slidable at its 
upper end portion in a guide secured by arms to the upper part 
of the mould. The assembly is placed in the mould before the 
casting takes place. The mould is filled in the usual manner and 
the necessary time is allowed in order that the solidification of 
the white inner region takes place to the desired depth. The 
melting of the outer walls of the cases is then effected and 
accelerated by reciprocating and rotating the rod. After the 
graphitising powder has dissolved in the molten metal—which 
is indicated by the fact that the rod no longer has a tendency to 
rise—the whole of the remaining structure is removed from the 
molten metal.—March 24th, 1939. 
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MISCELLANEOUS 


502,394. July 22nd, 1938.—CompressED MeEtTat PowpER 
Corss, C. Lorenz Aktiengesellschaft, Lorenzweg 1, Berlin- 
Tempelhof, Germany. 

It is a necessary requirement in manufacturing compressed 
metal powder cores, such as magnetic cores, high-frequency 
cores, and the like, that the individual particles of the metal 
powder are embedded in an insulating substance before the core 
is moulded to its appropriate shape. This invention uses, 
as a binding agent, fluid and hardenable alkaline condensed 
phenol-formaldehyde condensation products soluble in water. 
Investigations have shown that compressed metal powder 
cores containing these products possess not only a high 
mechanical strength and a high heat durability, but also satis- 
factory magnetic and electric properties. The magnetisable 
powder, of iron or nickel, after being produced in a thermic 
disintegration of the corresponding metal-carbonyl composi- 
tion, is mixed for several hours in a kneading or mixing Sniion 
with approximately 3 per cent. of a fluid, water-soluble and 
hardenable alkaline condensed phenol-formaldehyde condensa- 
tion product. This composition, after drying, is broken up and 
pulverised in a rotary breaker mill. The resulting powder, 
which is brought to a moisture content of about 50 per cent., 
is then moulded at a pressure of about 10 tons per square 
centimetre, whereupon the mouldings are subjected to a heat 
treatment for several hours at a temperature of 60 deg. to 
70 deg. Cent. This treatment is the hardening process for the 
mouldings. Finally, the mouldings are subjected to a further 
heat treatment of short duration at approximately 160 deg. 
Cent. in order to render them insoluble in water.— March 16th, 
1939. 


502,434. December 23rd, 1937.—Sarety VaLves, Frederick 
Roberts Mitchell, Westwood, 28, Balmoral Drive, Cambus- 
lang, Lanarkshire, Scotland, and Peebles and Co., Ltd., 
Tay Works, Bonnington, Edinburgh. 

The safety valves described are for use in minimising the 
consequence of explosions in gas mains, containers, and the 
like. The valve comprises a housing having an inlet branch 
A for connection to the gas main. An annular trough B, 
containing sealing liquid, such as mercury, is arranged at the 
termination of the inlet branch. A bell valve C has its skirt 
normally immersed in the sealing liquid so as to cut off com- 
munication between the inlet branch and the atmosphere. 
The bell valve is mounted within the valve housing so as, under 
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the influence of sudden increase in gaseous pressure within 
the inlet branch, to vacate the trough, to connect the inlet 
branch with the atmosphere, and, on reduction of such gaseous 
pressure to normal, to return by gravity. The outer wall of 
the trough has an inturned flange D adjoined to a depending 
tubular flange to form a chamber E, into which the sealing 
liquid is blown by any explosion, whereby spillage is avoided. 
The depending flange is an open-ended cylinder within which 
the bell is guided to reciprocate freely. The bell is additionally 
guided by a guide rod, and a buffer spring interposed between 
the bell and a bridge, which is carried by the housing or a piston 
(not shown) moving in a cylinder forming a dashpot to absorb 
shock as the bell reaches the end of its stroke when forced away 
from the trough.—March 17th, 1939. 


502,638. February 26th, 1938.—Hose Unions, William 
Warren Triggs, of Marks and Clerk, 57 and 58, Lincoln’s 
Inn Fields, London, W.C.2. 

One application of the union is shown in the accompanying 
drawing. A is a rubber hose with an insertion of fibrous material. 
The hose end is inserted into an outer socket B, which has 
internal and external threads. Into the internal thread is 
serewed a hollow inner nipple C, the hose end being pressed 
from the inside against the wall of the socket and thus firmly 
held. The surface D of the nipple is tapered, and the oppositely 
disposed inner wall surface of the socket is of conical shape, so 
that the hose end is subjected to a compression which gradually 
increases from the outer edge of the outer nipple towards the 
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inside. This compression effects a tight jointing at the surface 
D, and the region of greatest compression is displaced somewhat 
inwards from the outer edge of the socket. The interior of the 
socket is widened out behind the region of the greatest com- 
pression of the hose, so that the hose end is entirely or almost 
entirely released from pressure in the widened region of the 
wall, whereby the assembly is facilitated. The flange E has a 
smooth sealing surface, against which the packing ring F is 
pressed by means of the expanded pipe, the nipple G, and the 
cap nut H, the latter being screwed on to the thread of the 
socket. The packing ring prevents the liquid reaching the end 
surface of the hose through the thread and penetrating into the 
bundles of fibres of the insertion—-March 22nd, 1939. 


September 22nd, 1937.—AppParRaTUS FOR PREPARING 
William Edward Ballard, 46, 
The Rapid 


502,683. 
or CLEANING SURFACES, 
Fellows Lane, Harborne, Birmingham, 1 ; 


Magnetting Machine Company, Ltd., Magnet Works, 52, 

Lombard Street, Birmingham, 12 ; 

Hutter, of the company’s address. 
In accordance with this invention, a shot blasting device is 


and Henry Edmund 





provided wherein magnetic means are caused to travel near the 
work being blasted in order to collect the shot after it has struck 
the work. The magnetic means, after collecting the shot, 
return it and carry it into the blast. In the arrangement of the 
invention described this is done by providing a shot blasting 
device wherein magnetised fingers rotate in the path of a blast so 
that any adherent particles are blown off to strike against the 
work. In the embodiment illustrated it is assumed that the 
surface to be treated, not shown in the drawings, will be placed 
horizontally. The chamber will have the air blast directed through 
the nozzle A at the top towards the bottom, while the chamber is 
traversed over the surface to be treated. The chamber is open 
at the bottom and the side walls are provided with rubber sealing 
lips to prevent the escape of the metal shot used. In 
the chamber are two parallel shafts B B carrying magnetic 
wheels CC, each having a number of projecting fingers 
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D. The shafts are mounted on bearings in the walls of the box 
and provided with gears for rotating them. The wheels are 
preferably arranged with their respective fingers intermeshing 
to a certain degree and thus overlapping each other so that all 
of them come within the effective area of the blast nozzle. The 
wheels are of such a size and are so mounted that the magnetic 
fingers, in addition to travelling through the path of the air 
blast, shall also rotate in a sufficiently close proximity to the 
bottom of the chamber so that the area is well traversed by the 
magnetic members in order that the collection of the discharged 
shot shall be as effective as possible. The apparatus may be 
driven by an electric motor E, while F is the collector gear for 
the windings of the magnetic wheels. This collector gear 
consists of brushes and slip rings as are well known for magnetic 
separator pulleys. The windings G are arranged around the 
cores on the shafts.—March 22nd, 1939. 


502,766. March 10th, 1938.—SePaRaTING AND/OR GRADING 
GRANULAR MaTERIAL, John Murray Leighton, of Concrete 
Piling, Ltd., 133, Royal Avenue, Belfast, Northern Ireland. 

The apparatus comprises a feeding hopper A having a roller B 
which may be revolved at any desired speed to regulate the rate 
of feed. The material from the hopper is delivered to a shoot 

and thence to the first of a series of air jets, which comprises a 

transverse jet tube C in which there is a slot from which air is 

emitted in an upward direction inclined in the direction of feed. 

The first jet is the most powerful, and is capable of impelling 

all particles of the material upwards and slightly forward. A 

deflecting plate D is placed as shown, the impact of the material 

on this plate tending to shake off the dust from the larger stones, 
grains or particles and the rebound from the plate causing a high 
proportion of the larger particles to drop at once. The inclination 
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or angle of the plate is such that the remainder of the material 
passes to the next jet. The dust and smaller material will be 
carried over the next jet tube E, which is of similar construction 
to the first, but emits a jet of lesser strength than C. The second 
jet is of sufficient strength to maintain and carry the dust and a 
proportion of the sand grains or like material in the air over the 
next jet tube F. In asimilar manner the jets from the succeeding 
tubes are of progressively decreasing strength. Between each 
pair of jets a proportion of the weightier grains which any jet 
is incapable of propelling across the space to the next jet must 
drop, and by gradually reducing the power of the jets until the 
last one is incapable of propelling the very finest sand particles 
across the last space of the gap, all grains will be removed from 
the air stream. The dust will be maintained in suspension in the 
air by the action of all the air jets, which will produce a con- 
tinuous current of air carrying the dust into the end chamber, 
where it may be allowed to settle. Settlement of dust may be 
assisted by dust-collecting screens, air washing by water jets, or 
other means. Hoppers G receive the graded material and are 
fitted with doors for its removal.— March 24th, 1939. 








PERSONAL AND BUSINESS ANNOUNCEMENTS 


HotpEeNn AND Brooke, Ltd., of Sirius Works, Manchester, 
have increased their London office staff and moved into larger 
offices at 66, Victoria Street, S.W.1. 

British Timken, Ltd., announces that Mr. W. Dallow, 
director and general manager, has retired, and that the position 
of general manager is being filled by Mr. B. H. Riley, A.M. I. 
Mech. E., formerly sales manager, engineering division. 

MicHELL Beartines, Ltd., informs us that, in consequence of 
the death of its late chairman, Sir Douglas Brownrigg, the 
board of directors of the company has been reconstituted as 
follows :—Chairman, Commander Sir Charles W. Craven, R.N.; 
Mr. S. W. Rawson, Capt. T. E. Crease, R.N., and Mr. Robert 
Strachan. Mr. H. B. Scott, for many years general manager 
and local director, has been appointed managing director. 











LAUNCHES AND TRIAL TRIPS 


Aska, steamship; built by Swan, Hunter and Wigham 
Richardson, Ltd., to the order of the British India Steam 
Navigation Company, Ltd.; dimensions, length 460ft., breadth 
61}ft., deadweight 6200 tons. Engines, twin-screw steam tur- 
bines ; launch, April 20th. 





Forthcoming Engagements 





Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this , are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the tings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 














Chartered Surveyors’ Institution 

Monday, May 8th.—-12, Great George Street, Westminster, 

S.W.1. * Rights of Way,’’ W. R, Hornby Steer. 6.30 p.m. 
Illuminating Engineering Society 

Tuesday, May 9th.—Inst. of Mechanical Engineers, Storey’s 
Gate, Westminster, 5.W.1. Annual general meeting. 
Presidential Address, P, Good. 6.30 p.m, 

Institute of Fuel 

Thursday, May 1\th.—Geological Soc.’s Rooms, Burlington 
House, Piccadilly, W.1. ‘The Blending ot High Volatile 
Bituminous Coals in Gas Manufacture,” J. G. King. 
6 p.m, 

Institute of Metals 

Wednesday, May 10th.—Inst. of Mechanical Engineers, Storey’s 
Gate, Westminster, 8.W.1. May Lecture, ‘** The Photo- 
graphic Emulsion and its Contribution to Science and 
Industry,” Dr. Olaf Bloch. 8 p.m. 

Institution of Civil Engineers 

Tuesday, May 9th.—Great George Street, Westminster, S.W.1. 
Annual general meeting. 5.45 p.m. 

Wednesday, May 10th.—Great George Street, Westminster, 
8.W.1. Joint meeting with Soc. des Ingenieurs Civils de 
France (British Section), ‘‘ Photo-Elasticimetry and its 
Application to the Measurement of Deformations on the 
Bridge of St. Thibault-sur-Loire, Constructed in Hopper 
and Pervibrated Ciment Fondu Concrete,” R. Flament 
Hennebique. 6 p.m. 

Institution of Electrical Engineers 
To-day, May 5th.—MetTeR anv INSTRUMENT SECTION: Savoy 
lace, Victoria Embankment, W.C.2. ** Permanent 
Magnets for Integrating and Deflectional Instruments,” 
D. A. Oliver. 7 p.m. 

Saturday, May 6th.—MeTeR AND INSTRUMENT SECTION : 
Summer visit to Dollis Hill G.P.O. Research Station, and 
Windsor. 9 a.m. 

Wednesday, May 10th.—TRaNnsmission SecTION: Savoy 
Place, Victoria Embankment, W.C.2.  ‘ Superimposed 
Control Applications, with special reference to Tariffs 
and Lebdlaveliing,” D. J. Bolton. 6 p.m. 

Thursday, May 11th.—Savoy Place, Victoria Embankment, 
W.C.2. Faraday Lecture, ‘ The Long-Distance Telephone 
Call: A Triumph of Engineering and Co-operation,”’ 
Captain B.S. Cohen. 6.30 p,m. 

Friday to Tuesday, May 19th to 23rd.—TRANSMISSION SECTION. 
Week-end visit to Lreland. 

Institution of Mechanical Engineers 

To-day, May 5th.—Storey’s Gate, Westminster, 8.W.1. Informal 
meeting. Films, “The Story of the Toothed Wheel ”’ ; 
**And Now they Rest,” and ‘*A Hypocyclic Motion,” 
introduced by R. Wailes. 6.30 p.m, 

Institution of Sanitary Engineers 

To-day, May 5th.—Caxton Hall, Westminster, 8.W.1. “ The 
Preservation of Domestic Wastes for Use on the Land,” 
Sir Albert Howard. 6.30 p.m. 

Iron and Steel Institute 

To-day, May 5th.—-Inst. of Civil Engineers, Great George Street, 
Westminster, S.W.1. Annual meetings. For programme see 
page 482. 

Manchester Association of Engineers 

Saturday, May 20th.—Visit to works of David Brown and Sons 

(Hudd.), Ltd., Huddersfield. 3 p.m. 
Royal Aeronautical Society 

Sunday, May 14th.—Great West Aerodrome, Hayes, Middlesex . 
Annual garden party. 

Thursday, May 25th.—Inst. of Mechanical Engineers, Storey’s 
Gate, Westminster, S.W.1. Wilbur Wright Memorial 
Lecture, ““Some Modern Methods of Research in the 
Problems of Flight,’ G. W. Lewis. 6.30 p.m. 

Royal Institution of Great Britain 

To-day, May 5th.—2\, Albemarle Street, W.1. 
W. L. Bragg. 9 p.m. 

Monday, May 8th.—21, W.tL. 
meeting. 5 p.m. 

Royal Society of Arts 

Monday, May 8th.—John Street, Adelphi, W.C.2. ‘ Modern 
Chemistry, Modern Medicine, and Modern Food,” (1), 
E. C. Dodds. 8 p.m. 


“ Magnets,”’ 


Albemarle Street, General 








CONTRACTS AND ORDERS 
The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





Tue Brush ELEecTRICAL ENGINEERING Company, Ltd., has 
received official confirmation of an order from the Swansea 
Corporation for a 37,500-kW Brush-Ljungstrém turbo-generator, 
to the value of approximately £152,000. 








CATALOGUES 





British INsuLATED CaBLEs, Ltd., Prescot, Lancs.—Brochure 
illustrating and describing the company’s cables and wires for 
ships. 

EtecrricaL Deport, Ltd., Pritchett Street, Aston, Birming- 
ham, 6.—A catalogue of lampholders and fixtures for industrial 
local lighting. 

Frepk. BraBy AND Co., Ltd., Petershill Road, Glasgow, N.— 
Particulars of the “‘ Eséglaze ” system of metal partitions and 
for metal windows. 

Hewirtic Evectric Company, Ltd., Walton-on-Thames.— 
Publication R204, describing the largest glass bulb rectifier 
sub-stations in the world. 

RansoMEs AND Rapter, Ltd., Ipswich.—Catalogue of the 
490 excavator with a capacity of 24 cubic yards built for steam, 
electric, or oil-electric drive. 
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A Seven-Day Journal 


The Employment Returns 


On Monday evening, May 8th, the Ministry of 
Labour announced that it is provisionally estimated 
that at April 17th, 1939, the number of insured persons 
aged 16-64 in employment in Great Britain was 
approximately 12,511,000. This was 108,000 more 
than the total for March 13th, 1939. It is estimated 
that on a comparable basis there was an increase of 
approximately 270,000 as compared with April 4th, 
1938. Employment improved between March 13th 
and April 17th in building, public works contracting, 
agriculture and horticulture, shipbuilding and repair- 
ing, engineering, iron and steel manufacture, the 
motor vehicle, cycle, and aircraft industry, metal 
goods manufacture, the distributive trades, and rail- 
way and shipping services. On the other hand, 
employment declined in the wool, textile, and hosiery 
industries and in boot and shoe manufacture. At 
April 17th, 1939, the numbers of unemployed persons 
on the registers of employment exchanges in Great 
Britain were 1,343,295 wholly unemployed, 238,729 
temporarily stopped, and 62,370 normally in casual 
employment, making a total of 1,644,394. This was 
$2,535 less than the number on the registers on March 
13th, 1939, and 103,370 less than at April 4th, 1938. 
The total on April 17th, 1939, comprised 1,217,085 
men, 48,935 boys, 327,116 women, and 51,258 girls. 
The total of 1,644,394 registered unemployed included 
1,492,971 persons who were applying for benefit or 
unemployment allowances. An analysis of these 
applicants according to the length of the last spell of 
registered unemployment is as follows :—283,000, or 
19 per cent., twelve months or more; 1,026,000, or 
69 per cent., less than six months ; 815,000, or 55 per 
cent., less than three months; 629,000 or 42 per 
cent., less than six weeks. 


A New Cross-Channel Steamer 


Ir is announced that the Southern Railway Com- 
pany has decided to entrust the construction of a sister 
ship to the ‘‘ Canterbury ”’ for the Dover and Calais 
cross-Channel service to William Denny and Brothers, 
of Dumbarton. The new ship is to be ready for service 
early next year. She is to have an overall length of 
350ft., with a beam of about 52ft., and a speed of 
22 knots. Her passenger arrangements will be 
designed in accordance with the improvements and 
modifications which experience has shown to be 
desirable to carry about 1300 passengers, an extra 
deck being incorporated. The increased space thus 
made available will enable a better planning of the 
position and size of the public rooms to be carried 
out, and the second-class accommodation in par- 
ticular will be better than that on most short sea 
routes. The propelling machinery will comprise an 
arrangement of Parsons geared turbine machinery, 
taking saturated steam at a working pressure of 
250 lb. from Yarrow water-tube boilers, designed to 
burn Kent coal with Taylor marine stokers. The 
boilers, which will have an output of 69,000 lb. 
of steam per hour each under normal steaming con- 
ditions, corresponding to a turbine output of about 
11,000 S.H.P., will have a goqgd margin of steam 
capacity, and will be very flexible in operation. Under 
normal schedule conditions the time of the crossing 
from starting to stopping is not more than 75 min., 
and arrangements have been made whereby steam can 
be raised very quickly after the ship has remained 
stationary for many hours. The boilers are of technical 
interest, as they will be the largest coal-fired boilers 
fitted to any ship and the first to be equipped with 
Taylor patented side water walls. No coal will be 
seen or handled in the stokehold, as gravity bunkers 
feeding the coal direct from the coaling hatches to the 
stoker hoppers have been provided for. It is of interest 
to record that the bunkers are of such a size as to 
allow the ship to operate for one week without re- 
coaling. The stokers are to be electrically driven, and 
with a designed coal consumption of 6 tons per hour 
for each boiler, only 5 H.P. is required for the two 
boilers. In order to ensure clean decks, a grit arrester 


‘of the Howden Vortex type will be fitted in the funnel. 


The Swiss National Exhibition 


THE 1939 Swiss National Exhibition was formally 
opened at Ziirich on Saturday, May 6th, by the 
President of the Confederation. It has been designed 
to present every aspect of Swiss national life, and is 
housed in two large parks on the shores of Lake 
Ziirich, immediately to the south of the city. The 
buildings are connected by a fleet of fast motor 
boats, and by an aerial cable railway which spans the 
lake from two towers erected 2700ft. apart, and runs 
at a height of some 200ft. above the water. The 
Exhibition is the first which has been organised since 
pre-war days, and it is intended to depict the remark- 
able progress which has been made in art, industry, 
and science in Switzerland during the last quarter of 
a century. Collective exhibits have been arranged in 
sections dealing with air, road, and rail transport, 
railways and postal services, textile machinery, watch- 
making, electrical and hydraulic machinery, power 





plant, and engineering materials, rubber, aluminium, 
and chemicals, timber and forestry, agricultural 
machinery and agricultural engineering—to mention 
only a few of the sections of interest to our readers. 
There are several large engineering exhibits, which 
include a 12,000-H.P. electric locomotive, stated to 
be one of the most powerful in the world. A feature 
of the industrial exhibits is the provision in almost 
every group of a workshop with actual models in 
operation, showing the various products in course of 
making. Other sections of the Exhibition are devoted 
to housing and rural industries, and there are also 
many restaurants and amusements, together with 
excursions into the various parts of the country. The 
Exhibition, to which we hope to refer in more detail 
in a later issue, serves to show the remarkable 
solidarity which exists between the French, German, 
Italian, and Romansch sections of the Swiss nation. 


The Science iieenailil 


Tue report of the Advisory Council of the Science 
Museum for 1938 has just been issued. Like the 
report of the previous year, it deals with the future of 
the Science Museum as an integral part of a general 
project for the far-sighted development of the South 
Kensington site. The report states that a deputation 
from the Council, led by its Chairman, Sir Henry 
Lyons, waited upon the President of the Board of 
Education to elaborate the points made in the report 
of the Council to the Minister. Lord Stanhope, then 
President of the Board of Education, expressed his 
agreement with the estimate of the floor space which 
would be needed for the proposed exhibition galleries 
and library, but did not think that the site area 
required would be available. He made the suggestion 
that it might be necessary to confine the Museum to a 
smaller site and to erect a higher building having 
exhibition galleries on four or more floors. The 
Council expresses its profound concern at such a 
policy. It holds that two, or at most three, storeys 
should be the maximum for the public is averse 
voluntarily to mounting higher, and the tendency 
is for the upper galleries to remain unvisited mauso- 
leums. The modern practice in museum buildings in 
other countries confirms this opinion. During the 
year under review, a 35 mm. sound film projector 
was installed in the lecture theatre, and has increased 
the interest and value of public lectures. The two 
Museum guide lecturers gave 618 public lectures in 
the lecture theatre and the galleries, which were 
attended by 18,714 persons, while, in addition, 198 
special lectures were given to parties comprising 5473 
visitors. The total number of visitors to the Museum 
in 1938, exclusive of readers in the Science Library, 
was 1,137,635, and the number of parties which 
visited the Museum was 1178, totalling 33,535 visitors. 


Holidays with Pay 

THE report of the Amulree Committee on Holidays 
with Pay, issued in April, 1938, recommended that 
the grant of such holidays under voluntary agree- 
ments between organisations of employers and work- 
people should be extended to the utmost practicable 
extent and at the earliest possible date. Whilst at 
that time some 7? out of 18} million workpeople 
were in the enjoyment of holidays with pay, only 
3 million or so were covered by collective agreements 
between employers’ organisations and trades unions. 
At the present time about 4 million workpeople are 
so covered. A booklet, entitled “ Holidays with 
Pay: Collective Agreements between Organisations 
of Employers and Workpeople,” just issued by the 
Ministry of Labour, summarises the main provisions 
contained in the agreements at present in operation, 
and gives the full text of a number of the principal 
agreements or of those which include features of 
special interest. It is pointed out that there is a wide 
diversity in the terms of the different agreements, 
and it is felt that the information contained in the 
booklet as to the various ways in which the agree- 
ments have been framed on all the main points which 
arise for settlement, will be of assistance to those 
who are concerned in making or revising such agree- 
ments. In addition, there is an appendix in which is 
given a list of the industries or services in which 
collective agreements providing for payment for 
annual holidays to wage-earners are known to be 
in operation. The booklet may be purchased from 
H.M. Stationery Office for 9d. 


Water Supplies and River Pollution 


THE annual report of the Water Pollution Research 
Board for the year ended June 30th, 1938, was issued 
on Thursday, May llth, by the Department of 
Scientific and Industrial Research. Again it empha- 
sises the necessity for constant vigilance on the part 
of those responsible for the supply of water to the 
public. Reference is made to the serious outbreak 
of typhoid fever at Croydon and the opinion of the 
Board is that any neglect. of the lessons to be learnt 
from this outbreak would be deplorable. It was 
discovered in the course of the research work carried 





out by the Board that acids, bases, and salts can be 
removed from solution in water by means of certain 
synthetic resins. This discovery has aroused wide- 
spread interest, both in this country and abroad, and 
the report states that considerable progress has been 
made in the development of the resins for industrial 
purposes by commercial firms which have acquired 
licences for the manufacture and sale. Work has 
been continued on the determination of the average 
quantity of lead which is taken up by certain types 
of water from lead pipes and fittings under conditions 
of household supply. Tests have now been made on 
seventeen services in different parts of England and 
Scotland. In one test, continued over several weeks, 
the average concentration of lead in the water was 
as high as 0-5 part per million. Experiments are being 
made on methods of treatment of waters with the 
object of reducing their action on mains and service 
pipes composed of different materials. In @ollabora- 
tion with the milk industry, a considerable amount of 
work has been done on the treatment and disposal of 
waste waters from dairies and milk products factories. 
The investigation on the River Mersey, which was 
begun in 1933, has now been completed, and a special 
report on it has been published. The high value placed 
on the work of the Water Pollution Research Board 
is well demonstrated by the contributions received 
from industry and local authorities towards the cost 
of the work. 


London’s New Water Mains 


At the meeting of the London County Council on 
Tuesday, May 9th, the Fire Brigade Committee sought 
approval of the estimates for the construction of two 
24in. water mains to augment water supplies for fire 
fighting in London under emergency conditions. The 
intention is to make available large supplies of un- 
filtered water from the River Thames and the Grand 
Union Canal. One main with a pumping station 
designed to deal with 10,000 gallons of water per 
minute from the Grand Union Canal is to be provided 
at Regent’s Park, and the other, on the Thames, 
with a designed capacity of 20,000 gallons of water 
per minute, is to serve the City. The total cost of 
this scheme is estimated at £156,000. The annual 
costs of maintenance are assessed in peace time at 
£1500, but under war conditions the charges for 
maintenance and manning may be as high as £10,500 
per annum. The Home Office has been asked to 
recognise 90 per cent. of the expenditure as ranking 
for Government grant. With a view, however, to 
expediting the scheme, quotations have been invited 
for the pipes, and selected firms with suitable experi- 
ence have been asked to tender for the laying of the 
mains. The Committee also asked the Council to 
sanction the expenditure of £22,000 for the acquisi- 
tion of property to be used as a permanent depot for 
auxiliary fire-fighting appliances, and to vote a 
further £8000 for the immediate purchase of the 
materials which will be necessary for the repair of 
Thames bridges which might possibly be damaged 
during air raids. The Council is also asked to investi- 
gate in detail a proposal that it should undertake the 
emergency fire protection of shipping in the River 
Thames outside its jurisdiction. 


The Pollution of Ullswater 


Accorpine to The Times, considerable anxiety is 
being caused by the discharge of a lead-mining effluent 
into the waters of Lake Ullswater. On the authority 
of Dr. H. J. Moon, who is a member of the National 
Trust Committee and the Chairman of the local Com- 
mittee, the effect is visible as far as Aira Force, and 
extends still further down the lake. The water has 
lost its sparkle and its responsiveness to sunlight, 
and the silica sediment is stated to be injurious to 
plant and fish life. The Basinghall Mining Syndicate, 
which is operating the lead mine, has on its part made 
several efforts to deal with this pollution. The mine 
was for some years closed down, but has now reached 
over 80 per cent. of the capacity to which it is intended 
to work. The firm is spending 6d. per ton milled on 
reagents to coagulate the suspended particles, and 
make them settle less slowly until such time as a 
larger settling tank can be excavated. The experi- 
mental reagents which have been used have included 
lime, starch, caustic soda, and the B4 reagent or 
Unifloc, recommended by the Fisheries Board. So 
far, B 4 has given the most satisfactory results when 
all conditions were favourable, such as temperature, 
alkalinity, and correct proportion of reagent, and a 
clear water has been produced. It is stated that the 
content of the polluted stream which goes down to the 
lake is of —200 mesh, and about the consistency of 
flour. This fine material represents between 5 and 
10 per cent. of the 250 tons milled each day, all the 
coarse sand being extracted by a drag classifier and 
nearly 70 per cent. of the solids taken out of the final 
residues. The directors of the company have 
expressed their readiness to discuss the whole matter 
with the Lakes Urban Council, the Friends of the 
Lake District, and other bodies, and a meeting is to 
take place in about ten days’ time. 
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A History of Rotary 


Engines and Pumps 


No. XVIII 
(Continued from page 552, May 5th) 


INTERMESHING ROTARIES 


OT all bi-rotor mechanisms can be classified 

under the headings Gear or Roots. To the 
miscellany which remain we have given 
the title “ Intermeshing,”’ because whatever the 
detailed nature of the design, projections on one 
rotor “intermesh ”’ with slots in the other. The 
characteristics to be expected from “‘Intermeshing” 
machines do not, however, differ sufficiently from 
those discussed in article No. XV to merit further 
mention. Attention may, nevertheless, be directed 
to the importance of certain factors mainly ot a 
practical nature. The nature and magnitude of 
the forces that fall upon the rotors and their shafts 
have an important bearing on the practicality of 
an “ Intermeshing ” machine and deserve examina- 
tion in each individual design. In addition, if a 
machine is to be used as a pump against high pres- 
sures it is desirable that the seals between the 
inlet and outlet sides should at all times be of the 
“area ’’ variety and not merely “line.” Quite a 
large number of “‘Intermeshing ’’ machines attained 
some degree of success in the nineteenth century 
and some of those then invented are manufactured 
to this day. 

In examining the various designs proposed we 


~ 
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FIG. 119-EvE, 1825 

have been impressed by the essential similarity 
between nearly all types of “ Intermeshing ” 
machine. However much the shapes of the rotors 
are altered, there is in the result little change in the 
general characteristics and practically none in the 
mechanism. In consequence we thought it desir- 
able to restrict description mainly to those inven- 
tions which achieved sufficient distinction actually 
to be manufactured and, as an easy means of 
picking out such machines, have restricted refer- 
ence almost entirely to the volumes of THE 
ENGINEER and Engineering. In the majority of 
cases the accounts therein given have been the 
only sources drawn upon. 

1825/5297: Evet—In this specification Eve 
describes a number of bi-rotor machines. One of 
them has rotors not unlike those of a Roots blower. 
But the design of greater immediate interest is that 
illustrated in Fig. 119, which achieved the distinc- 
tion of being applied asa pump. Each rotorhad two 
pistons and two slots and they were geared together 
externally. In a pump of this kind which was 
exhibited for sale by Taylor and Jones, of 11, Jewin 
Crescent, Cripplegate, there were two cylinders, 
3}in. diameter by 6in. long, and each rotor had 
two “ wings” of 3in. area and 6in. long and two 





1 Mechanics’ Magazine, 1826, Vol. VI, page 456. 


grooves. About 110 gallons, it was claimed, could 
be lifted 21ft. and discharged by two men in three 
minutes. The pump was particularly intended for 
fire fighting, as is indicated by the drawing, which 
is reproduced from the Mechanics’ Magazine. In 
a letter to the editor of that journal ‘‘ A Constant 
Reader” affirms “it is the opinion of the few 
scientific and practical gentlemen who have 
witnessed the performance of the machine . . . that 
it must in course of time supersede the ordinary 
reciprocating pumps and fire extinguishing engines 
altogether.” It is extraordinary how one hears 
the same kind of confident assertion echoing 
familiarly down the decades of the nineteenth well 
into the twentieth century and applied to any and 
every rotary design. 

1829/5765 : Pumphrey.—Our only excuse for 
the introduction of Pumphrey’s design is that it 
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FIG. 120—-PUMPHREY, 1829 

appears to be a progenitor on which the design of 
two, more important, machines, those of Behrens 
and Heussy, described a few paragraphs further on, 
were based. «It had, as will be seen from the draw- 
ing Fig. 120, two rotors of a crescent shape geared 
together externally. 

1850: Fabry.2—Many of the Belgian coal mines 
are fiery and the system of ventilating mines by 
the use of a furnace below an upcast shaft that had 
up till the middle of the century been that generally 
adopted elsewhere could only be used at the grave 
risk of a disastrous explosion. Means for the 
mechanical ventilation of such mines were thus 
sought, and about 1850 there was introduced by 
Auguste Fabry the type of machine illustrated in 
Fig. 121. Its two axles each carried two or some- 
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Fic. 121—FABRY. 1850 
times three radial blades, each made in the form of 
a cross, the ends of the crosses having transverse 
pieces to engage with one another and ensure that 
there was always contact between the blades on 
the two rotors whatever their relative positions. 
In effect the blades formed a skeleton structure, 
which, if filled in, would have produced the rotor 
of a Roots blower. Each time one of the blades 
passed between the two axles a considerable 
volume of air was returned from the discharge to 
the suction side, so that the volumetric efficiency 
cannot have been high and the machine was 
probably bulky relative to its duty. 





2 Reuleaux, ‘‘ Kinematics of Machinery,”’ 1876, page 409, 





The Science Museum. 





In actual installations, of which there were 
several, the shafts seem to have been arranged 
horizontally. The chamber was built of masonry 
and lined with cement, which was strickled off by 
the blades where a close fit was required. According 
to the Science Museum, the ventilator was usually 
made with arms 4ft. long and 1Oft. wide and ran 
at 40 r.p.m. In the delivery of 25,000 cubic feet 
of air per minute against a resistance of 1-7in. to 
2in. of water, 14 H.P. was absorbed and the overall 
efficiency was about 50 per cent. 

1866/1848 : Justice.2—One of the earliest “Inter- 
meshing ” machines to achieve any distinction was 
that invented by Justice and named by him the 
“ Abutment ”’ engine. The design illustrates the 
close connection between “‘Intermeshing’’ and 
“Rotary Piston ’’ machines, since Justice himself 
thought of the second rotor as a rotary abutment. 
Several different arrangements were suggested, and 
in that illustrated in Fig. 122, a reproduction of an 
engraving in the Practical Mechanics’ Journal, 
there are two main rotors with the rotary abut- 
ment interposed between them and serving both. 
Steam was admitted to the two cylinders through 
passages in the long hollow shafts and a rotary 
“ cut-off’ valve permitted the expansion of the 
steam to be used. The valve consisted of a port 
near the end of the rotating shaft engaging with 
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FiG. 122—JUSTICE, 1866 


a like port on the surrounding sleeve and, consider- 
ing the length of the shaft and the large volume of 
the space within it, the engine must have suffered 
from excessive clearance volume. The great 
length of the packing along the shafts is worth 
noting. The Y-shaped arm Y was intended to 
hold in position the covers of the steam boxes, but 
it is a little difficult to understand why it was 
adopted in place of a more ordinary arrangement of 
bolted covers. 

Manufacture of the “ Abutment” engine was 
taken up by Messrs. Low and Duff, of Dundee, and 
it is certain that a number were sold. One was 
used “for driving the machinery employed for 
reducing oranges .. . at the extensive marmalade 
manufactory of Messrs. Keiller at Dundee,” and 
another went to Glasgow to drive the machinery of 
Messrs. Stewarts’ tube factory. The cost of a 
5 or 6 H.P. engine, “ thoroughly well finished with 
steel shafts and gunmetal bearings,’ did not 
exceed £50. 

1867: Behrens.A—At the Paris 2xhibition of 
1867, at which a number of interesting rotaries 
were shown, one of the more notable was the 
Behrens engine of American origin. Its manufac- 
ture was later taken up in this country by Mr. 





3 Practical Mechanics’ Journal, 1867, Vol. II, page 360. 
4TuHe Enarieer, Vol. XXVI, page 50; Engineering, Vol. X, 
page 200. 
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Robert Morton, of Stockton-on-Tees, and the 
drawings, Fig. 123, reproduced from Engineering, 
illustrate an engine of his manufacture. The two 
rotors were each crescent shaped. They were not 
mounted directly on the shafts, but were carried 
from one end on flanges, so that they over- 
hung the shafts in the working chamber. From 
the other end of the enclosing cylinder there 
projected over the shafts sleeves attached to the 
cylinder, filling the whole space between the 
rotors and the shafts. When the shafts, which 
were geared together externally, were rotated, the 
rotors travelled around in the annuli between the 
sleeves and the cylinder. Their ends were so con- 
structed as to clear one another as each in turn 
passed between the shafts and each sleeve was cut 
away at this point in order to allow them to pass. 
The design had the advantage that at all times 
“area ’’ seals existed between the inlet and outlet 
sides, and no packing of any kind seems to have 
been used. But the overhung mounting of the rotors 
was objectionable, since it imposed undesirable 
stresses on the shaft and by reason of the fact that 
deflection was almost certain to occur with conse- 
quent uneven wear. The machine was also made 
as a pump and there is mention of its adoption in 
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FIG. 123—BEHRENS, 1867 


breweries, sugar refineries, and gasworks for pump- 
ing hot beer, thick mash, hot or cold molasses, and 
ammoniacal liquor. A machine installed in the 
brewery of Messrs. Schaunugel and Reitzer, of 
Brooklyn, was capable of raising 85 barrels of 
beer 33ft. high in 14 min. According to the account 
in Engineering, a large number of pumps and 
engines had already been manufactured and set 
to work on the continent of Europe as early as 
1870. 

1867 : Payton.,—One of the important practical 
defects of the rotary arrangement is the difficulty 
of packing the sliding surfaces to prevent leakage 
without at the same time greatly increasing 
friction losses. When, however, a rotary device 
is used as a meter, this trouble assumes a much 
smaller importance, because the pressure differ- 
ence across the device needs only to be sufficiently 
high to provide enough power to drive the very light 
dial mechanism. Thus even though no packing 
whatever is attempted, the leakage will be slight, 
and friction losses become almost negligible. 
Rotaries were probably suggested as metering 
mechanisms at a very early date, but inventors 
were more attracted to attempt the construction 
of engines, and they do not seem to have been prac- 
tically adapted as meters until about the middle 
of the nineteenth century. Payton’s water meters, 


made upon them under the auspices of the ‘‘ Con- 
servatoire des Arts et Métiers and vouched by 
Monsieur Tresca and General Morin,” says 
THE ENGINEER “ we find that the excess of error in 
eight experiments, each extending over a period 
of from a quarter of an hour to one hour and forty 
minutes, and with heads of water ranging from 
about 12 feet to 40 feet, the highest proportional 
error did not exceed -034 per cent.” The order of 
accuracy mentioned is remarkably, not to say 
suspiciously high, and the figure may be a mis- 
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FIG. 124—PAYTON, 1867 


print for 3-4 per cent. It is also stated that “‘ the 
fractional error to which the machine was liable 
sensibly diminished with an increase in the head 
of water, and an increase in the velocity of the 
vanes.” It is difficult to understand why an 
increase in the head should improve the accuracy, 
but clearly the faster the rotors turn the less 
important becomes the leakage past them, which 
to a large extent is independent of the speed. 
1868 : Laidlaw and Thompson.*—In 1868 there 
was under manufagture by the Frictional Gearing 
Company, of Glasgow, the rotary pump and 
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FIG. 126—GREINDL, 





gallons per hour “‘ to any reasonable height ” and 
to draw from a depth of 15ft. to 20ft. 

1878: Greindl.’—About the year 1878 the Greindl 
pump was used to quite a considerable extent on 
the Continent, to judge by a paper read before the 
Institution of Mechanical Engineers by M. Poillon, 
of Paris. The machine, as shown in Fig. 126, 
consisted of two drums of the same diameter, con- 
tained within a suitable case. One of the drums 
had two “ wings”’ and the other a single recess. 
The latter turned at a speed twice as great as the 
former, and the two were linked by external gears. 
The dimensions of the two rotors appear to have 
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FiG. 125—LAIDLAW AND THOMPSON, 1868 

been so calculated that the variation in delivery 
throughout a revolution was very small. At the 
period when one of the wings of the slower-turning 
rotor was passing through the recess, the head of 
the wing came into contact with the bottom of the 
recess. In consequence, although the wings on 
the rotor could in this position contribute nothing 
to the delivery, the advancing face of the recess 
maintained the flow, its greater speed of approach 
compensating for its smaller diameter. The follow- 
ing table gives some of the results of a trial carried 
out at Brest :— 

















| Delivery. 
Height | Measured per Ratio to Useful effect.* 
of lift, | revolution, theoretical, 
feet. | gallons. per cent. 
| At 120 | At 150 | At 120] At 150] At 120] At 150 
| ¥-p-m. | F.p.m. | F.p.m. | F.p.m. | r.p.m. | 7.p.m 
SS — 
16-4 | 1-654 | 1-701 | 87 89 64 73 
49-2 | 1-533 1-602 81 84 67 76 
82-0 | 1-412 1-505 74 79 61 71 
114-8 1-291 1-408 68 73 53 65 
164-0 | 1-111 1-263 58 66 43 55 
196-8 | 0-990 | 1-166 52 61 37 48 

















* Average figures from several results at each condition. 


The table is interesting as it shows how leakage 
inereases with increasing head, and is reduced 
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illustrated in Fig. 124, were shown at the Paris 
Exhibition of 1867, and had two rotors shaped like 
the letter S and linked together externally by 
gearing, which also operated the hands of the dials 
through suitable mechanism. “ By experiments 


exhauster illustrated in Fig. 125. The action of the} relatively to the output by increasing the speed. 
device is obvious from the drawing. A small pump | Monsieur Poillon expressed himself satisfied that a 
exhibited at a conversazione of the Institution of | pump could be made to work satisfactorily against 
Civil Engineers was guaranteéd to pump over 1500}a 200ft. head or even higher by increasing the 














5 THE ENGINEER, Vol. XXV, page 92. 6 THe Enarnegr, Vol. XXV, page 391. 7 “ Proe.,”’ I. Mech. E., 1878, page 440. 
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speed of the pump. “* Useful effect ” is the factor 
we should now term “ overall efficiency.” 

1882: Heussy.*—The machine about to be 
described proved decidedly successful as a pump. 
It was called the “ Portland’? pump, and was 
made by Goldschmidt, Hakloand Co.,of Manchester, 
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FiG. 127—PORTLAND PUMP, 


a firm of which Heussy was the chief designer. 
There is a reference to the machine in Butler’s 
‘Modern Pumping and Hydraulic Machinery,” 
published in 1913, so that it appears to have 
been manufactured for over thirty years. The firm 
of Goldschmidt, Haklo and Co. has since dis- 
appeared, at least as an independent concern, and 
the machine is, we believe, no longer made. 

This rotary, which was at first made for use 
either as an engine or as a pump, had a design not 
unlike that of the Behrens machines of an earlier 
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FIG. 128—JOHNSON, 1890 


day. The rotors—Fig. 127—had the same crescent 
shape, but they were carried directly by the shafts, 
which were not surrounded by independent 
stationary sleeves. The fact that the seal between 
the rotors occurs on a line was perhaps a source of 
weakness, but that it was not of a very serious 
nature is demonstrated by the length of time during 
which the machine continued to be manufactured. 
Packing was only used between the ends of the 
rotors and the cylinder covers, where there were 
small metal strips kept up by steel springs. Pro- 





8 Tue Enorineer, Vol. LVI, 3; Engineering, Vol. 


XXXIII, page 59. 


page 








vision was made for taking up wear between the 
two rotors and maintaining them in contact. 

In steam engines built to this plan a control 
valve was sometimes added to permit the expansion 
of the steam to be used. But no considerable 
success seems to have been attained. One of the 
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drawbacks of the device used as an expansive 
steam engine is that a not inconsiderable clearance 
volume exists on account of the fact that a certain 
amount of exhaust steam trapped between the 
rotors is returned to the pressure side twice in 
each revolution. 

According to the account in THE ENGINEER, 
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there was an arrangement for ‘“ automatically 
counterbalancing .. . the axial pressure.’ It will 
be observed, however, that there can be no serious 
out-of-balance pressure acting axially on the 
rotors, and from examination of the drawings we 
believe the reference is to an attempt by the 
designers to relieve the bearings of the transverse 
thrust tending to bend the shaft which occurs at 
certain periods in each revolution. Balancing 
cylinders were provided in the cylinder covers to 
receive the ends of the shafts alongside the bearings 
and small channels partially surrounding the shafts 
were alternately opened to pressure and exhaust 
as. the shaft turned, the resultant transverse 
pressure acting in opposition to that in the main 
eylinder. 

All. the bushes, we are told, were made of 
phosphor-bronze, the shafts of steel, and the 
pinions of case-hardened wrought iron. Pumps 
were made from an early date in capacities from 





500 to 500,000 gallons per hour, and ventilators 
and blowers on the same principle. 

1890 : Johnson.°—The very simple device illus- 
trated in Fig. 128 proved very successful and appears 
to be the progenitor of the similar, but improved, 
pump made to this day by the Drum Engineering 
Company, Ltd., of Bradford. It was patented by 
J. Johnson, of Withington, Manchester, and can be 
regarded either as a bi-rotor machine or as a rotary 
piston device with a rotary abutment. The inventor 
claimed that water passed through it in one con- 
tinuous flow without interruption, but it is actually 
obvious that there must be a check to the flow 
each time one of the “ pistons ”’ passes through a 
slot. Its simplicity and cheapness seem to have 
combined to recommend this pump to buyers, and 
it was adopted for several purposes. Two machines 
were installed at the works of John Shaw and Co., 
dyers, of Bradford, about 1891, to act as boiler 
feeders for a Babcock and Wilcox high-pressure 
water-tube boiler working at 80 Ib. per square inch. 
In later years it began to be used more particularly 
for forcing such thick fluids as molasses, tar, paint, 
&c., an application for which rotaries have specially 
advantageous qualities. An example of a machine 
capable of delivering 30 tons of masse-cuite per 
hour against a head of 90ft. is described and illus- 
trated in ‘Modern Pumping and Hydraulic 
Machinery,” by Butler, published in 1913. Present 
practice in the design of such pumps will be 
described in a later section of this series. 

The illustration Fig. 128 shows Johnson’s original 
design, in which the point of each “ piston ’’ only 
touched the slot at the bottom over the area indi- 
cated by the dots. The design was, however, soon 
altered in such a way that the “ pistons ”’ geared 
into the slots, the faces of pistons and slots being 
suitably shaped for the purpose. 

1893 : Stewart.°—Rotors with three blades were 
quite frequently suggested during the nineteenth 
century, and the Connersville concern in America, 
makers of Roots blowers and pumps, manufactured 
a pump with such rotors for many years. 
The particular machine illustrated in Fig. 129, 
reproduced from Engineering, was being manu- 
factured in 1893 by Thornton and Cribbin, of 
Bradford, and is interesting because it had no 
external gears. Each rotor was made in two 
sections mounted on the same shaft a_half- 
pitch out of phase, so that the lobes of one 
section were alongside the spaces of the other. 
By this construction the rotors were made to gear 
together and only one of them was driven. It is 
difficult to believe, however, that the arrangement 
was very satisfactory as far as the conditions of 
gearing were concerned. The pump was claimed 
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1893 
to work satisfactorily against heads as great as 


200ft. 
(To be continued) 








Hypravutic Coat Currine.—At a new experimental 
mine recently opened in the Donets Basin, the coal is 
being cut by jets of water from monitors working under 
a pressure of 30 atmospheres. In addition to cutting the 
coal, the jets of water serve to wash out foreign matter 
and transport the coal underground along troughs. 
Large pieces of coal are retained on sieves and carried by 
skip hoist to the surface, while the smaller pieces, together 
with the water, are carried off by suction pumps to 
settling tanks, from where the water is pumped back into 
a reservoir to be used again by the monitors. The equip- 
ment of the new mine, the first of its kind in the Soviet 
Union, is intended to test and develop the hydraulic 
method of coal raising. 





* Toe Encinzer, Vol. LXXII, page 544. 





10 Engineering, Vol. LV, page 751. 














SPRATT ST 











May 12, 1939 


THE ENGINEER 


583 








Combined Irrigation and Hydro- 
Electric Plant 


CANAL supplying water for irrigation and 

power in combination is the unusual feature 
in a project forhydraulic development in the State 
of Texas, the canal taking water from the Rio 
Grande River and serving both an irrigation system 
and a power station. The irrigation and power 
systems, however are independent—though inter- 
dependent—enterprises. The former is owned and 
operated as a local public work by the Maverick 
County Water Control and Improvement District, 


branch, as shown by the map, Fig. 1. Inter- 
mediately, it is 3 to 5 miles distant from the river. 
The flow capacity is 1500 cubic feet per second. At 
the connection with the branch, the water level in 
the canal is about 85ft. above normal low-water 
level in the river below the tumbling bay or tail- 
race at the power station. 

In general, this canal has a bottom width of 
26ft. in rock, 47ft. in earth—Figs. 2 and 3—carry- 
ing a 10ft. depth of water with a freeboard of 2ft. 





natural pool or reservoir. The intake works above 
this ridge therefore consist mainly of a concrete- 
lined bay in rock excavation, about 2500ft. long 
and 41ft. in bottom width, the bottom being 
about 10ft. below the low water level of the river. 
A rubble rock wall backed by a bank of spoil 
from the excavation separates this bay from the 
river for the greater part of its length, and it is 
separated from the canal by an earth dam or 
embankment having three parallel conduits or 
culverts equipped with gates. The purpose of this 
arrangement is to exclude high water or floods. 
These conduits, of horse-shoe section, 17ft. 6in. 
wide and 13ft. 4in. high, extend through to the 
head bay of the canal, and each is fitted with a 
vertically sliding gate on an opening, 10ft. by 16ft. 

In view of the great amount of sand and silt 
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while the latter is owned and operated as a part of 
the electrical system of the Central Power and Light 
Company. The power scheme, in fact, was super- 
imposed on the irrigation scheme, as the latter had 
been already organised when the electric concern 
made a proposition to build a power station and 
purchase a water supply delivered from the main 
canal. 

With the acceptance of this proposition, im- 
portant changes in the plans became necessary, 
particularly in the construction of a larger canal 
than had been planned, in order to provide the 
greater volume of water required. Furthermore, 
it was necessary for the Water District to assure 
to the electric company a permanent and ample 
flow of water to the power station, the contract 
calling for a flow of 1250 cubic feet per second. On 
the other hand, it was necessary for the company 
to guarantee to the Water District a continuous 
operation of its plant and consumption of the 
specified flow. Since extended shut-down of the 
plant and failure to take the flow of water might 
seriously affect the operation of the main canal, 
and even cause overflow of the banks, this con- 
tingency is provided for by a waste weir and by-pass 
channel through which excess water may be dis- 
charged from the forebay to the river, without 
passing through the penstocks and turbines. This 
by-pass flow would still have to be paid for by the 
electric company, the measurement of water being 
made in advance of the forebay. 

Main Canal.—The main canal, which supplies 
water for both irrigation and power, is 32 miles 


long from its intake to the point where a short | to the canal, and that its only connection with the 
branch takes off to the power station. It is closely | canal is through gates and culverts in an embank- 
adjacent to the river for the first 14 miles, and again | ment. A rock ridge across the bed of the river at 


Side slopes in earth are 1} to 1 and 2 to 1. For 
about 6 miles in permeable ground and in rock 
cutting, the slopes and bottom are lined with a 2in. 
coat of “ gunite ’’ or cement grout applied from a 
pneumatic “‘ gun” by means of a hose and nozzle. 
This is shot against the dressed surface, which is 
first covered with wire netting of 4in. mesh, 
supported at about }in. from the surface of the 
cutting. At another point, the sides are lined for 
a distance of about 2 miles with horizontal planks 
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of redwood, }in. thick and 8in. wide, spiked to 
posts 6in. square, which are set on a slope of 6 to 1 
and spaced 4ft. apart. These posts are anchored 
to the sides of the cutting. 

Two unusual features of the intake are that it 
has ‘no diversion dam in the river to divert a flow 


carried by the Rio Grande, it is necessary to provide 
for washing out deposits in the entrance bay. For 
this purpose, it has on the river side and just in 
advance of the canal culvert head gates a sluice- 
way fitted with four gates, 4ft. by 6ft., having 
their cills 3ft. below those of the canal head gates. 
Thus with the latter gates closed and the sluice 
gates open, the swift current flows through the bay 
and sluiceway, and carries the mud or deposit back 
to the river. In Fig. 4, looking from the embank- 
ment to the river, the head gates are at the right 
and sluice gates at the left. 

For similar reasons the canal itself is fitted at 
two points with gates acting like lock gates, 
supplemented by sluice gates in the side of the 
canal. With either set of canal gates closed and 
the corresponding sluice gates open, the water and 
silt will be discharged into a sluiceway channel 
leading back to the river. One of these sets of gates 
is shown in Fig. 5, beyond the bridge. Other de- 
silting gates are situated at some .of the concrete 
inverted siphons which carry small streams across 
the line of the canal. Each siphon has a 36in. 
bottom gate for washing it out. 

Irrigation Works.—Along this 32-mile stretch of 
canal are lateral outlets of concrete, with steel 
regulating gates, through which water may be 
discharged into lateral irrigation canals. These 
canals aggregate about 25 miles in length and 
with their subsidiary ditches they serve an area of 
about 15,000 acres of land, most of which lies 
between the canal and the river. 

Beyond the main canal, which ends at the take- 
off of the power branch canal, the irrigation canal 
extends about 57 miles and serves an additional 
area of some 10,000 acres. This extension is of 








approaches it at the connection with the power | this point serves as a submerged weir to form a 





reduced section, since it is for irrigation exclu- 
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sively. It has a bottom width of 14ft. and carries 
Sft. of water, with a flow capacity of 500 cubic 
feet per second. Discharge laterals to the irriga- 
tion ditch system and drainage canals to remove 
excess water complete the project. Two check 
gates at the head of the extension regulate the 
flow from the main canal. In Fig. 6 these two gates 
are in the openings at the right, while to the left of 
them is the intake of the power canal. 

Effective operation of this irrigation and power 
system suffered serious interruption owing to an 
extraordinary flood in the Rio Grande, as the result 
of unprecedented rainfall on some of the tributary 
watersheds. This flood reached a level nearly 20ft. 





the turbines could not—without special means— 
operate on variable load or be shut down for 
inspection. To meet this condition, however, there 
is a waste weir and spillway channel at one side 
of the forebay to act as a by-pass, and divert water 
from the canal directly to the river when the flow 
cannot be passed through the turbines. 

The power branch canal or headrace is 1250ft. 
long and has a bottom width of 40ft., with side 
slopes of 2 to 1. It is separated from the main 
canal by concrete head works which have four 
openings, each 16ft. wide, with vertically sliding 
gates to regulate the inflow, which is here measured 
for the payment. The adjacent gates between the 





river, this tailrace having a length of about 1500ft. 

Three turbines and main generators are pro- 
vided, two being sufficient for the maximum service 
requirements, and the third being held in reserve 
for use when either of the others may need to be 
put out of service for inspection or other purpose. 
They are vertical-shaft machines of the Francis 
type, with wheels 564in. in diameter, each develop- 
ing 4775 H.P., when running at 225 revolutions 
and under 81ft. head. A high-pressure lubricating 
system enables all the numerous bearings of each 
turbine to be lubricated at one “ shot,’ operating 
at 1000 lb. maximum pressure. 

The generators are of 4000 kVA capacity, 














FiG. 5—DESILTING GATES AND SLUICEWAY 


above the highest previous record along this part 
of the river, and inundated large areas of land. The 
water overtopped the narrow strip of land separat- 
ing the canal and the river for the first 14 miles, 
thus flooding the canal and depositing great quan- 
tities of silt and débris. Clearing and rehabilita- 
tion was a slow and costly proceeding. The further 
portion of the canal was not affected. Clearing 
out the canal was done by a dragline excavator 
handling a 2-yard bucket. At the time of the con- 
struction of the canal, the normal water elevation 
of the river at the intake was taken as 819ft. above 
sea level, but the flood reached an elevation of 
857ft. at that point. 

Hydro-electric Power System.—The hydro-electric 








end of the main canal and its smaller irrigation 
extension serve to maintain a constant elevation 
of water at the entrance of the power canal. While 
this canal is mainly in cutting, it is partly on 
embankment, with a height of 20ft. to 30ft., in 
which the channel is formed by two lines of dykes. 
For additional stability the excess spoil or excava- 
tion was placed on the outside slopes of these dykes. 

At the end of this canal is the concrete intake 
structure of the power-house, with vertical side 
walls. In the end wall are three vertical head gates, 
14ft. 6in. wide and 13ft. 6in. high, having 18in. 
wheels which ride on the side frames. These gates, 
at the entrances to the penstocks are seated on 
steel cills, the contact surfaces of gate and cilt 











FIG. 7—POWER STATION 
development, with a power plant having a generator 
capacity of 13,500 H.P., begins with an intake canal 
branching from the main canal already described, 
and ends with a tailrace discharging into the Rio 
Grande. As mentioned above, it has been 
designed for a steady flow of 1250 cubic feet per 
second. The elevation is 797ft. for the water at 
the mouth of the branch canal, 760ft. at the floor 
of the generator room, and 716ft. at the turbines, 
giving a head of 81ft. At the tailrace the river 
level varies from 712ft. at low water to 750ft. at 
extreme high water. Below the generator room the 
power station is so built as to exclude all water. 
With no storage reservoir or pondage, there is 
direct supply from the canal to the turbines, so 
that as long as there is a flow of water in the canal 











being machined to form a seal, while the side and 
top seals are of rubber belting. Electric motors 
operate the gates, but hand hoists are also provided. 
Trash racks exclude floating débris from the 
openings to the penstocks. 

Three penstocks, 11ft. in inside diameter, are of 
riveted steel plate construction, with stiffening 
rings of steel angles, 5in. by 5in., placed 4ft. to 
8ft. apart. These pipes are laid in trenches, and 
after being tested for water-tightness they were 
painted on the inside to give a smooth surface. 
The outside was coated with a bituminous mastic 
composition, and then the pipes were covered with 
about 2ft. of earth to minimise temperature 
changes. Below the turbines, draught tubes of the 
plain type discharge into a channel leading to the 














FIG. 6—CHECK GATES AT HEAD OF EXTENSION CANAL 


generating current at 60 cycles, 6900 volts, which 
is transformed up to 66,000 volts for a transmissicn 
line 60 miles in length. The generators are sup- 
ported on heavy girders, as the height between 
turbine and generator floor made it undesirable 
to use a concrete cylindrical support seated on the 
turbine ring frame. For cooling the generators, 
air is drawn in at the top and discharged outward 
through the generator coils into a steel duct sur- 
rounding the machine. From this duct the air is 
discharged through a conduit with louvred open- 
ings to the outside of the building. In cold weather, 
however, the louvres may be closed and some of the 
warm air circulated to heat the rooms. An exhaust 
fan serves the lower levels, to which air is supplied 





FiG. 8-GENERATOR ROOM 


through gratings in the floor of the generator room. 

The power station, Fig. 7, is of concrete, with the 
generator room, Fig. 8, occupying the greater part 
of the main floor, at one end of which is the switch- 
board room. A 30ft. travelling crane, controlled 
from the floor, provides for handling machinery 
parts and serves the turbine chamber and lower 
floors through large hatchways. Governors of the 
vertical actuator type are placed on the floor at 
the generators. Each is provided with a pump, 
pressure tank and sump, the sump being incor- 
porated in the pump base and the tanks suspended 
beneath the floor for the sake of appearance and 
economy of floor space. As this concealed position 
prevents direct reading of oil pressure and level, 
indicating gauges are installed, with duplicate 
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indicators on the actuator column and at the 
switchboard. These instruments ordinarily indi- 
cate the level of oil, but by pressing a button the 
pressure is indicated on a second scale. 

The governor fly-balls are motor driven from a 
pilot exciter on the main shaft of the generator. 
Dual equipment for controlling the gate opening 
and setting the gate limit stop enables the operator 
to make these adjustments at the actuator or 
from the switchboard, where an indicator shows 
both conditions. A tachometer in the usual position 
on top of the actuator column could not be read 
from the switchboard room, and as frequency will 
indicate the speed of a unit, a light is applied to 
each column. This lamp comes on when the 
fly-balls are up to normal speed and thus indicates 
that the governor has taken control. 

All operations of the plant are under the observa- 
tion and control of one attendant in the switch- 
board room. The several circuits are led into a 
trench beneath the board, with ample room for a 
repair man or inspector to stand and work con- 
veniently. The bus structure, battery room, &c., 
are on floors below the switchboard room. 

Controls for the intake head gates are arranged 
on a special board for hydraulic control, a series 
of coloured lights indicating the positions of the 
gates. A switch provides for placing the spillway 
gate under automatic control or remote manual 
control. Adjacent to it are instruments which 
indicate and record the head water and tail water 
levels and the movements of the spillway gate. 
Flow meters and manometers indicate and record 
the discharge of each turbine. Each of these 
instruments is connected to two piezometers 
applied to different radii of the scroll case, according 
to the Winter-Kennedy method, and is therefore 
actuated by the difference in pressure thus 
established. 

Spillway Control.—Reference has been made 
to the by-pass or spillway which carries excess 
water directly from the headrace or forebay to 
the river in case of flood, or in the event of the 
turbines being shut down. This by-pass is a 
concrete-lined flume or channel, 12ft. wide and 
LOft. deep, which takes off at a gate adjacent to 
the head gates of the penstocks. It is 400ft. 
long and has gradients of 16 to 20 per cent., 
ending in a deep stilling pool, from which the 
water flows over a weir to a channel leading to 
the tailrace. The by-pass has a capacity of 
1250 cubic feet per second, or equal to the full 
capacity of the intake canal. 

Normally the head of the by-pass is closed by a 
Tainter gate, 12ft. wide and 11ft. high, with electric 
motor driven mechanism on an overhead structure. 
It can be controlled from the switchboard room 
in the power-house, but an automatic device 
provides for opening the gate if the water in the 
forebay rises above the normal level. For this 
automatic control, the gate is slightly over- 
balanced by a concrete counterweight suspended 
by chains which pass over pulleys on the shaft 
of the overhead motor-operated hoist. If the 
water rises above the normal level, a float rises 
and closes an electric contact, the motor then 
raising the gate until the water level drops and 
the float again breaks the contact. If the water 
continues to rise, this operation is repeated, the 
gate opening increasing until it gives sufficient flow 
to lower the forebay water level to its normal level. 

In any raised position, the gate is held by a 
solenoid brake, but to provide against the serious 
consequences of current failure making this brake 
and the motor hoist inoperative, the brake can 
be tripped mechanically. Furthermore, an auto- 
matic trip is provided. For this device a small 
recess or chamber in the forebay wall, with its 
cill 2ft. below the top of the wall, contains a bucket 
on a lever connected to the brake mechanism. 
Should the water rise sufficiently to pour over this 
cill it would fill the bucket and the weight would 
then be sufficient to pull down the tripping lever 
and so release the brake. The gate then would 
be raised by the excess weight of its counter- 
balance. 

Irrigation.—The land included in the Maverick 
County Water Control and Improvement District 
is triangular in plan, with the Rio Grande forming 
one side, 80 miles, a north and south side of 65 
miles, and an east and west side of 33 miles, the 
total area being about 156,000 acres. The district 
was organised on the basis of acreage available 
for irrigation, and the lateral canals and distribu- 
tion ditches were located and designed to serve 
that acreage. At the present time, approximately 
15,000 acres are served from the 32-mile main 
canal, and 10,000 acres from the 57-mile extension ; 
but there are about 25,000 acres yet available for 





irrigation from that extension. Approximately 
60,000 acres in all are irrigable by gravity and 
an additional 20,000 acres by low-lift pumping. 
About 25 miles of main laterals are served from 
the main canal and 50 miles from the extension. 
Distribution of water is under the control of a 
canal superintendent, on the basis of acreage 
supplied with water. 

The soil conditions are favourable, with clay 
loams and silt loams, and in general the cultiva- 
tion is for staple crops, for cattle feed, and a 
variety of such vegetables as spinach, onion, &c. 
There is some fruit growing, but not on a com- 
mercial basis. The lands are in the hands of 
individual farmers. While the growing season 
extends almost through the year, with an average 
of 270 days between frosts, there is a rainfall of 





only 20in. per year, and its distribution is irregular 
and unevenly distributed, so that agricultural 
development must depend upon irrigation for 
effective results. The natural growth consists 
largely of cactus, mesquite, brush, and grasses. 
The river flow varies between the extremes of a 
nearly dry channel and a severe flood. 

The supervising engineer for the first part of 
the project, including the main canal and its 
power-house branch, was Mr. W. L. Rockwell, 
with assistant engineer Mr. H. A. Beckwith, 
who is now engineer for the Water District. 
Messrs. Meyers, Noyes and Forrest were engineers 
in charge of the 57-mile extension canal, and also 
of the rehabilitation work after the Rio Grande 
flood. Mr. L. F. Harza was consulting engineer 
for the electric company. 
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HE annual general meeting of the Lron and Steel 

Institute was held at the Institution of Civil 

Engineers, Great George Street, London, on Wednes- 
day, Thursday, and Friday, May 3rd, 4th, and 5th. 

The President (Earl Dudley) opened the proceedings 
on Wednesday morning, May 3rd. In a welcome to 
the members he said there were present representa- 
tives from America, Belgium, France, Germany, 
Holland, Luxemburg, Norway, and Sweden, as well 
as members from India and the Dominions. He added 
that the Institute was proud of its international 
membership, and the British members assured their 
colleagues in countries overseas that they valued 
their collaboration and friendship more than they 
could say. In extending a special welcome to Dr. 
Paul Merica, the President said that a wonderful 
programme had been drawn up by Dr. Merica and 
his colleagues for the visit of the Institute to America 
last year, which, unfortunately, had had to be 
postponed. Circumstances were not suitable for 
a visit this year, but it was understood that an 
invitation would be extended to the Institute at 
some future date, and it would be gratefully accepted. 
The report of the Council was then presented. 

The President then presented the Bessemer Gold 
Medal for 1939 to Mr. James Henderson, and said 
it had been awarded to him by the Council for his 
life-long service in the industry, and in thankfulness 
and gratitude for the encouragement he had given 
in act and by example to technical development. 
In the forty-five years during which Mr. Henderson 
was in active service with the Appleby-Frodingham 
Steel Company he held every position from chemist 
to managing director and was now deputy chairman. 
The President added that the great improvements 
which Mr. Henderson made at his works were well 
known, and it was only right that public acknowledg- 
ment should be made of the credit due to him. 

Mr. James Henderson, expressing his appreciation 
of being awarded the medal, said he hoped the fact 
that he could not claim to have any outstanding 
invention to his name or to be the author of any 
learned paper would encourage others of equally 
modest parts. 

The President announced that Carnegie Gold 
Medals had ‘been awarded to Dr. Wolfram Ruff, 
of the Bergische Stahlindustrie, Remscheid, Germany, 
for a paper on “The Running Quality of Liquid 
Malleable Iron and Steel,”’ and to Dr. James White, 
of Glasgow, for his paper on “‘ Equilibrium at High 
Temperatures in Systems Containing Iron Oxides.” 

A Williams Prize had been awarded to Mr. D. V. 
Krishna Rao, of India, for a paper on “The New 
Steel Plant of the Mysore and Steel Works, Rharra- 
venti, India.” 

The President said the first paper to be discussed 
was the Ablett Prize paper. It would be recalled 
that Captain C. A. Ablett had very kindly presented 
a prize of £50 for the best paper on a subject connected 
with engineering in iron and steel works, the condition 
being that the paper should be written by a junior 
engineer employed in a works in Great Britain or the 
British Empire. Eight papers had been sent in this 
year, and the prize had been awarded to Mr. F. 
Escher, of Australia, for his paper on “Ten Years’ 
Development in Steam Engineering at the Port 
Kembla Steel Works, New South Wales, Australia.” 
The paper was presented by Mr. A. F. Webber. 

PORT KEMBLA STEEL WORKS 

The author reviews the developments in steam engineering 
that have taken place at the Port Kembla Steel Works of 
Australian Iron and Steel, Ltd., New South Wales, Australia, 
since the plant was put into operation in 1928. The paper is 
in two main parts. In the first, dealing with steam generation, 
the author describes early difficulties, the first boiler-house 
extension, the introduction of pulverised fuel and the conver- 
sion of the gas-fired boiler plant to use this material, the blast- 
furnace gas supply, combustion chamber design, baffling and 
superheater location, the mechanical draught plant, combustion 
control and the instruments used, and the burning of coke 
breeze. In the second part, dealing with steam utilisation, the 
general distribution of the steam and its use in the blast-furnace 
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plant, electric generators, open-hearth plant, rolling mills and 
by-product coke ovens are discussed. 

Captain C. A. Ablett, who was asked by the 
President to speak, said his object in presenting 
his prize was to encourage the presentation of more 
engineering papers before the Institute. The winning 
paper this year had a personal interest for him because 
he visited Port Kembla. some fifteen months ago, 
and also Newcastle, both of which works were owned 
by the Broken Hill Company, and had been impressed 
by the potentiality for further activities on the 
part of the Institute. The paper was a record of a 
painstaking and successful effort to improve the 
efficiency of the boiler plant at Port Kembla. The 
efficiency had been improved to 80 per cent., and it 
was anticipated that when regenerative heaters 
were installed, the efficiency would be increased to 
87 per cent. That was a very remarkable figure, 
because it almost equalled the boiler plant efficiency 
of the Battersea power station, which was said to 
be the most efficient boiler plant in existence. He 
did not think many industrial plants in Great Britain 
had such apparatus as was installed at Port Kembla 
for controlling and maintaining the efficiency of 
of their boiler plants. He regretted that the author 
had not given figures of the consumption of steam 
per ton of material rolled, and concluded with an 
expression of the hope that in 1940 his prize would 
result in more than eight papers being submitted. 

There was no further discussion of this paper. 


HETEROGENEITY OF STEEL INGOTS 


The Eighth Report on the Heterogeneity of Steel 
Ingots was then presented, and various sections of 
it were discussed during the morning and afternoon 
on Wednesday, May 3rd. 

Dr. W. H. Hatfield, Chairman of the Joimt Com- 
mittee of the Iron and Steel Institute and the British 
Iron and Steel Federation, dealing with this subject, 
introduced the Eighth Report generally, and said 
that after many years of works, the effect of the work 
of the Committee was now obvious in the steel plants 
of this country. The present report perhaps contained 
work of more immediate interest than any of the 
preceding ones, and although some of the sections 
would be discussed individually, it was clearly 
impossible for the meeting to discuss the report in 
the manner it deserved. After mentioning some of 
the sections of the report, Dr. Hatfield said it was now 
possible to tackle the physical chemistry of steel- 
making and try to convert the art into a science. 
With that object, Dr. Swinden had undertaken to 
act as Chairman of a Physical Chemistry Jomt Con- 
ference. In that case the Committee was collaborat- 
ing with another Committee, the Open-Hearth Com- 
mittee, with the object of setting on foot adequate 
researches which could form a scientific basis for the 
physical chemistry of steel-making which gave hope 
of still further facilitating the development of the 
completely homogeneous ingot. 

Mr. R. T. Percival (Sheffield University) then 
briefly introduced Section II of the report, which 
deals with ‘‘ Segregation of Steel.” 

DIscussIoN 

Principal C. A. Edwards said that whilst he was 
prepared to accept the various facts which the authors 
of this section of the report mentioned, he did not 
feel that these facts demanded any change in previous 
beliefs. He was ready to agree that it was quite 
possible that a column of liquid steel when kept 
quiescent for a long time might conceivably develop 
a concentration gradient from one end to the other, 
but he did not think there was any evidence either 
previously known or submitted by the authors that 
there were two distinct immiscible liquid layers pro- 
duced when the steel lay in a ladle or in any other 
form in the liquid condition. The evidence in the 
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.. paper which the authors considered satisfactorily 
explained their view could be satisfactorily explained 
without departing from the well-known theoretical 
considerations. 

Commenting on a statement in the paper that the 
columnar crystals literally pushed the impurities 
towards the centre of the ingot, Principal Edwards 
said nobody would seriously suggest that, and if 
such a comment had ever been made it could. only 
have been a figure of speech. It- was well known that 
the columnar crystals in relation to their original nuclei 
remained stationary. They simply grew by deposi- 
tion. It was also stated that steel contracted on 
soliditication. That was well known, but it was very 
necessary to point out that, in effect, and under the 
widely varying conditions of steel-making and the 
state in which the steel was in the finished condition, 
it might not contract during solidification. From the 
point of view of the authors, there might even be an 
expansion. In any case, it was rather misleading 
to suggest that the only means whereby segregation 
could occur as a result of selective freezing was via the 
squeezing out of material from inside the dendritic 
cages. Although he did not think the authors believed 
this, that was the implication in the paper. It was 
necessary to recognise that selective freezing and 
diffusion proceeded simultaneously. In other words, 
with each crop of relatively pure crystals, the mother 
liquor from which they had grown became richer in 
impurities, and so long as the concentrated impurities 
in that film of liquid were in contact with the main 
body of the liquid within the ingot, they were dis- 
tributed by diffusion through the residual liquid. In 
his view, it was in that way that the process of major 
diffusion developed. It would be quite wrong to 
assume that a liquid from which the dendrites were 
deposited all became entrapped in the dendritic cages. 

Broadly speaking, he thought the authors were 
indicating the fact that if a position was taken which 
might be described as being one-third of the way from 
the top of the ingot there was a progressive concen- 
tration of the impurities inwards, and then a diminu- 
tion, but the authors also said that the impurities 
increased as one passed upwards, yet the progressive 
inerease in the concentration of impurities must, 
from what the authors had previously said, come to 
an end somewhere about one-third of the way from 
the top of the ingot. 

In his view the authors would find the same 
difficulties in the theory which they had advanced 
for explaining this matter as existed in the old views 
which they said they could not accept. If, as was 
suggested in the paper, a liquid separated out into 
two immiscible liquids, the upper one containing an 
increased concentration of impurities, then surely 
it was not possible to explain these difficulties which 
the authors themselves had emphasised. He there- 
fore would try to indicate what he thought needed 
to be considered in much greater detail than the 
authors appeared to have done. First of all, if one 
had a pure steel—one which had been completely 
killed and contained no gas at all—under certain 
conditions it might be said that one would get a 
pipe cavity with probably a tendency for a cross on 
the top. Naturally, in those conditions, the last 
liquid to freeze would be at the base of that pipe 
cavity, but it was well known that the position at 
the base of the pipe cavity changed with the condi- 
tions of the steel when teeming—the temperature 
of the steel, the temperature of the mould, and the 
rate of teeming. There again, however, the last 
liquid to solidify would be at the base of the pipe, 
but the exact position of that was subject to a large 
number of varying conditions. If the steel was in 
a state which gave a solid ingot then there was no 
pipe cavity and the point of maximum concentration 
of segregation was controlled by other principles. 
If there was no pipe cavity then there was no con- 
traction during solidification. That being so, it 
was not the base of the pipe cavity which gave one 
the control of the highest point of concentrated 
impurities, and if there was no contraction during 
solidification then the top would continue to grow 
so long as the liquid was there, and it grew in the 
same way, by selective freezing, as the base or the 
side. Therefore, there must necessarily be concentra- 
tion as one went upwards and then a diminution 
in the concentration of the impurities. 

In saying this, continued Principal Edwards, he 
was simply defending the old ideas without exactly 
criticising the new ones which the authors had put 
forward. Although the authors had expressed 
difficulty in understanding the sulphur print in 
Fig. 4 (reproduced herewith), he did not think it 
was very difficult to understand. It was obvious 
that, in effect, there had been no contraction, other- 
wise there would have been a pipe, and he believed 
the reason why there had been no contraction was 
that these ingots had been prepared by melting in 
an atmosphere of hydrogen. Otherwise there must 
have been a pipe in the ingot and, as solidification 
had proceeded, the internal pressure due to the 
liberation of the gas had been sufficient to squeeze 
out in a liquid form the concentrated impurities 
between the interstices of the dendrites within the 
ingot. That was in conformity with facts which 
could be seen every day in any brass foundry. 

Finally, Principal Edwards said he greatly appre- 
ciated the fact that the authors had boldly come 
forward to criticise old-fashioned ideas and thereby 








stir people up a little and cause them to re-examine 
their theoretical conceptions. 

Mr. T. F. Russell (Sheffield) expressed the hope 
that the authors, as was mentioned in the paper, 
would continue this work because the more that was 
known about segregation the better the chance of 
preventing it. Further work, moreover, was essential 
because in certain respects he did not think the 
authors had arrived at the correct result. The authors 
said that major segregation was rather due to the 
formation of an immiscible liquid phase—iron, 
sulphur, phosphorus, and probably carbon forming 
within the melt—and that this, being of lower density 
than the metal surrounding it, tended to rise towards 
the surface, If that were correct it would have been 
more convincingly proved if the authors had made 
efforts to cool the melt as rapidly as possible, to 
prevent further interaction between the two liquids 
during cooling. A further objection which called 
for consideration was that in no recorded instance, 
either in the present paper or in the one published 
in 1932, had the authors finished up with a steel 
which was in any way comparable with a commercial 
steel. The point he wished to make was that the 
authors, during the course of their experiments, 

















SULPHUR PRINT OF INGOT 


had converted two alloys which could be considered 
more or less as steels of commercial composition 
into alloys which were not of commercial composi- 
tion, and therefore any deductions from those experi- 
ments should be applied to commercial ingots with 
a maximum amount of reserve. 

Dr. E. Gregory (Sheffield) said that as a member 
of the Ingot Committee, he had at first been sceptical 
as to the theory that major segregation in steel 
ingots might be due to the formation of an immiscible 
liquid rich in impurities. In his view, however, 
Fig. 4 afforded some evidence in support of that 
hypothesis, and if Professor Andrew was prepared to 
modify his theory and to consider liquid steel as a 
mixture of two partially immiscible or conjugate 
liquid solutions, then he personally would be quite 
in agreement that that might be one cause of major 
segregation. This paper showed that if steel was 
Maintained in a molten condition for a sufficiently 
long period, followed by slow cooling, the impurities 
tended to rise to the top of the ingot, and that had 
been verified at his own works by a fairly extensive 
series of experiments. For a long time he had used 
the so-called “ anti-pipe’’ compound to decrease 
the extent of the primary pipe in killed steel ingots, 
but, so far, the use of these anti-piping compounds 
had not been, to his knowledge, directly associated 
with major segregation. These compounds, which 
possessed both heat-generating and heat-insulating 
properties, were placed, as was well known, on the 
surface of the molten steel immediately after casting, 
and they had been developed with the main object 
of confining the pipe within the feeder head. Showing 
a slide in this connection, Dr. Gregory pointed out 
that a steel which had been treated with anti-piping 
compound showed the more pronounced segregation 
and concluded by saying that the results obtained 
by his firm, as well as those of Professor Andrew, 





showed that it was an advantage to keep the steel 
in the feeder head in a molten condition for as long 
a time as possible to minimise not merely piping, but 
also major segregation. 

Dr. L. F. C. Northcott (London), remarking that 
the authors had shown very well that in a series of 
steel ingots there was a tendency for the impurities— 
the sulphur and the phosphorus—to go to the top of 
the ingot, said that heterogeneity of ingots, as he 
saw it, was the resultant of two factors, namely, 
segregation due to differential solidification and a 
specific gravity segregation, although he was not 
specifying how this segregation arose. The specific 
gravity segregation on which the authors were con- 
centrating. was one of the roots of the trouble, and 
the thanks of the Institute were due to them for trying 
to overcome the experimental difficulties. Although 
he had criticised Professor Andrew’s original paper 
in the Sixth Report in 1935, the fact that he had 
criticised that theory originally did not mean that he 
always intended to do so, provided there was stiflicient 
experimental evidence in the other direction. Having 
studied the present paper with very considerable 
interest to see how far his previous criticisms were 
justified or otherwise, however, he was afraid that 
from the liquid immiscibility aspect he was certainly 
not in agreement with the authors, and whilst con- 
gratulating them on their attempt to get down to the 
root of segregation of problems, so far as the theoretical 
explanation of their results was concerned, he must 
continue to register complete disagreement. 

Professor Andrew, in a brief reply to the discussion, 
said it had been exactly of the type he had expected. 
When one put forward anything which differed from 
the orthodox, it was rarely possible to find anyone to 
agree, and therefore he particularly welcomed what 
Dr. Gregory had said. Principal Edwards did not 
like departing from the old idea of differential solidi- 
fication, but it was not always possible to maintain 
past views, and the authors had found great difficulty 
in reconciling example 16 in particular with the 
ordinary preconceived ideas of differential solidifica- 
tion. That was the case of an ingot weighing about 
170 tons, and it was necessary to imagine that during 
the process of solidification segregation was taking 
place, giving a segregation at the top of approxi- 
mately 0-5 and at the bottom of 0-05. There must 
be some explanation for that. The idea of immiscible 
liquids did not seem to be liked, but that was found 
in other steel products. The fact that the authors 
had had carbon in solution and also sulphur and 
phosphorus in solution, all forming an immiscible 
layer and floating to the top, seemed to him a tenable 
theory. Although there was a good deal to be said 
for the views of Principal Edwards, he felt there was 
more to be said for the views which the authors had 
put forward. However, the work was going on, but 
it must be realised that there were immense diffi- 
culties to be faced. For instance, if a crucible went 
wrong, there was a fortnight’s delay, and the authors 
were likely to get only one or two determinations 
every few months. However, a scheme was now being 
worked out which it was hoped would enable results 
to be obtained more on mass-production lines. 


When the meeting was resumed in the afternoon, 
the first matter dealt with was Section VI of 
the Eighth Report on the Heterogeneity of Steel 
Ingots. This was the second report of the Oxygen 
Sub-Committee, and it was introduced by Dr. T. 
Swinden, the Chairman of the Sub-Committee, who 
briefly reviewed the work of the Sub-Committee 
as set out in the various communications constituting 
the second report. 


DISCUSSION 


Dr. A. McCance, in opening the discussion, said 
the report was a first-rate example of the benefits 
of collective team work in such investigations. The 
work had been separated into its various fields and 
each investigator had made an intensive attack 
on a limited objective. The net result was a decided 
increase in the accuracy with which oxygen could 
now be determined in steel. Only as recently as five 
years ago, if half a dozen samples had been sent to 
different analysts, the results would have had a 
tolerance of approximately 50 per cent. below and 
above the mean value, but to-day, as the result of 
the work of the Sub-Committee, the tolerance was 
within what would be expected from any analytical 
work, a definite achievement on which the Sub- 
Committee was to be complimented. The results 
had been obtained not by any new principles, but 
by attention to small details. For instance, in the 
paper by Sloman graphite filings had been used 
instead of powder, and that had enabled the tempera- 
ture in the vacuum-fusion method to be pushed up 
by 200 deg. or 300 deg. Cent. and had reduced the 
blank to a figure of roughly 0-005 mm. or 0-006 mm., 
which was almost negligible. The result was that 
there could be considerable confidence in the results 
obtained by that method. If he might suggest 
a line of development to the Sub-Committee, it 
would be to try and bring that method within the 
reach of works conditions. At the present time the 
apparatus was constructed largely of silica and glass 
and required considerable technical skill to supervise 
it. If the apparatus could be constructed largely 
of metal and made capable of use under ordinary 
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works conditions, it would become a most useful 
tool, After all, it was not the method that was of 
such great interest as results which were obtained 
in determining the suitable oxygen content in steel. 

Continuing, Dr. McCance said he must not omit 
to mention the method proposed by Gray and 
Sanders, which showed great promise of practical 
application, and if he might again make a suggestion 
to the Sub-Committee, it was that that method was 
well worth developing and examining in greater 
detail. Nevertheless,-without disparaging the other 
communications in the second report, he was bound 
to say that he found Sloman’s paper by far the most 
stimulating and important not only for the skill 
which had been shown in solving the difficulties, but 
because the method opened up wider opportunities 
for applying the vacuum-fusion method to other 
problems. He had in mind particularly the possibility 
of using that method for examining in greater detail 
the important reactions that took place between 
the gases of metals. Extremely minute quantities 
of gases played a most important part in determining 
the physical characteristics of iron and steel. The 
results already obtained showed that nitrogen existed 
almost certainly entirely as nitrides, and the hint 
given by Sloman as to the form in which the nitride 
existed might well prove of increasing importance 
later on. The other aspect of Sloman’s paper which 
he found very interesting was the determination 
of the thickness of surface films. Sloman’s work 
confirmed the investigations carried out by Vernon, 
and further work Would undoubtedly emphasise 
the great importance of the influence of minute 
quantities of oxygen, and probably other gases 
on the surface of metals. The chlorine and nitrogen 
methods were still largely research methods, and he 
could not see any immediate likelihood of them being 
developed to the same degree of accuracy as the 
vacuum-fusion method. At the same time, he would 
not advise that work on the examination of these 
processes should be stopped, because sometimes 
unexpected results led to a complete change in one’s 
opinion. 

Referring to fractional distillation, Dr. McCance 
said he had been somewhat surprised at the accuracy 
with which the results obtained with this method 
had confirmed the results obtained with other 
methods. To him, that was something quite 
unexpected because fractional distillation as carried 
out under the conditions outlined in the report was 
not really a static process; it was more a dynamic 
effect. A great deal depended upon the extent to 
which the various fractions overlapped. They were 
represented on the curve by humps. There was the 
iron oxide hump, the silica hump, the manganese 
hump, and so on, and as the temperatures increased 
the areas of the humps became more restricted with 
the result that there was an overlapping of the various 
reactions at any given temperature. The experi- 
ments demonstrated, however, that accurate results 
could be obtained in spite of that overlapping. After 
knowing the total quantity of oxygen information 
was required as to how it was distributed, and 
anything that could assist in attaining that end 
quickly would naturally be welcomed by all who were 
only waiting on the results of the Committee’s 
efforts to be able to apply them in the workshop. 

Dr. Lewis Reeve (Appleby-Frodingham Steel 
Company, Ltd.), said he was naturally mainly inter- 
ested in the vacuum fusion method and added that 
on the whole Dr. Swinden and his colleagues had 
fairly substantiated the main outline of his own earlier 
work. At the same time, in some details they were 
not quite in agreement. Perhaps the most important 
thing was the point just mentioned by Dr. McCance 
of the extent to which the various fractions over- 
lapped. It was stated by Dr. Swinden that there 
was some indication that overlapping might occur, 
and it rather looked as if overlapping was not always 
going to take place to quite the same extent. In 
certain steels he believed that was the position at 
present. The degree of definiteness of separation of 
the oxides seemed to be more marked in some steels 
than in others, and in that connection he recalled 
that his own original work was with weld metal, and 
the results for weld metal might have been more 
definite than would be the case with certain steels. 
That work was done with an organisation in America 
which was mainly interested in weld metal. The 
equipment he used was not quite-the same, and he 
had reason to believe that some modification in the 
equipment used by Dr. Swinden and his colleagues 
might lead to still further improvements in the 
separation of the fractions. In the case of iron and 
manganese fractions, as he had pointed out on a pre- 
vious occasion, there was only a matter of 100 deg. 
Cent. in which to work. His original recommenda- 
tion for iron oxide was 1050 deg. Cent., with the 
inevitable error of the optical pyrometer on top of 
that, and it rather seemed from the present results 
that it was impossible to get melting much below 
1070 deg. The recommended temperature for man- 
ganese oxide was 1150 deg. Cent., and in that case 
there was a very wide temperature range in which 
to work. Slight errors in the temperature of the iron 
oxide fraction, however, might lead to more or less 
overlap with the manganese oxide fraction. The 
separation between the actual fractions, as described 
in Dr. Swinden’s paper, was complicated partly by the 





fact that the separations were reported in terms of 





base pressures, 7.e., as the fraction reduced, the base 
pressure shot up to a very high figure with the first 
burst of gas, and came down again to a very low 
figure. One of the reasons why the separation should 
be apparently less complete in this case was that the 
furnace pressures in the equipment used was very 
much lower than the gas pressures which he himself 
obtained in the equipment he used several years ago. 
The apparent tendency to overlap between the 
fractions was partly magnified by the fact that the 
equipment was capable of actually measuring 
extremely minute gas pressures which at one time he 
had neglected completely. 

A point which should be emphasised in the prac- 
tical application of these results was the fact that the 
total time for a fractional vacuum fusion analysis 
was at the present moment extremely small com- 
pared with the totai time required for a residue 
analysis. It was a matter of hours as compared with 
days for a residue analysis. Actually methods were 
already available for determining the oxygen in steel 
samples without going to the trouble every time of 
opening up the furnace, and from the point of view of 
works determinations it was desirable to take into 
account the possibilities of such methods. 

Finally, Dr. Reeve said that as far as speed was con- 
cerned, the vacuum fusion method was the fastest 
now available, and it definitely distinguished between 
the oxygen in different forms of combination in the 
steel. 

Mr. T. E. Rooney (National Physical Laboratory) 
referred to the paper in Section III of the report by 
Bramley and Maddocks, in which the insolubility of 
iron carbide in alcoholic iodine was dealt with. He 
said he had done some work in that connection, and 
had confirmed that with a carbon steel containing 
1-14 per cent. carbon, the carbide was not com- 
pletely decomposed, but he would not like to say that 
the carbide remained purely as undecomposed Fe,C. 
That was a point which had yet to be worked out. 
It might be partially decomposed in the form perhaps 
of another carbide. Some of the difference shown in 
the results obtained by these authors between the 
vacuum fusion and iodine methods could be attri- 
buted to oxygen dissolved on the iodine solution, and 
possibly to oxygen as a film on the machined surfaces. 
The authors did not appear to be very anxious to 
commit themselves in agreeing that there was a 
general tendency for the oxygen values obtained by 
the two methods on low carbon steel and pure iron 
were comparable, but surely that was a question of 
fact, and the fact was that recent results ubtained 
with the iodine method agreed very closely with those 
obtained with the vacuum fusion method. He 
emphasised that the elimination or removal of 
extraneous oxygen should further improve the values 
which were being obtained. At the present moment 
he was carrying out experiments to determine the 
critical percentage of carbon which left a centre of 
undecomposed carbide. That was important, and it 
was really necessary to know the limitations of any 
residue method. The authors had mentioned results 
on cast iron to support their remarks about the 
carbide. In October, 1937, he himself had suggested 
to the Chemists Panel that certain troubles with cast 
iron might be due to the presence of iron carbide, 
and that it might be necessary for the Panel to carry 
out experiments on steel of a higher carbon content 
in order to determine whether that carbide was 
decomposed. 

Mr. E. Austin Taylor (British Cast Iron Research 
Association) referred to the paper in Section IIT of 
the report by Messrs. Bramley, Maddocks, and Tate- 
son, and said that looking through the tables of residue 
analyses, the behaviour of iron carbide using the 
alcoholic iodine solution was, to say the least of it, 
rather uncertain, and in that respect it resembled 
very closely the behaviour of iron phosphide. It was 
very interesting to observe the variation in the iron 
pentoxide. As these authors had ted, there 
was possibly an interference from the iron carbide. 
In the case of iron there were at least two variables 
affecting the iron content of the residues, and it 
might be that that was one of the reasons why, in 
working with cast iron, it had never been possible to 
trace any direct relationship between the iron and 
phosphorous contents of the residues. In fairness 
to the work done by the British Cast Iron Research 
Association it should be said that at the time they 
were carrying out the work on the alcoholic iodine 
method, the primary object was phosphide ; hence 
the composition of the carbide was not taken into 
account. Some more recent work with the aqueous 
iodine method showed that iron carbide was only 
partially decomposed in the original decomposition, 
but in subsequent treatment for the removal of 
phosphorous, the iron carbide, at any rate in the 
amounts which were examined, was completely 
decomposed. It was intended at an early date to 
find out the limits with which the ammonium citrate 
treatment would deal. It was also significant that 
the figures recorded for iron oxide with aqueous iodine, 
bearing in mind that iron carbide was definitely 
insoluble, were lower than those obtained with the 
alcoholic iodine method. His own paper confirmed 
that, but it was hoped shortly to carry out some 
further work with the object of getting a check on the 
existing figures. 

Mr. J. H. Whiteley (Consett Iron Company) also 
discussed the paper by Messrs. Bramley, Maddocks, 








and Tateson, and in connection with Table III said 
he had carried out tests on some samples which had 
been sent to him. As a result, he had come to the 
conclusion that there was a clear case for saying that 
oxygen was not soluble in steel, at any rate in the cold. 
It was a matter which he thought should be pursued 


further. Although the Committee was trying to 
ascertain whether oxygen was soluble in steel or not, 
there was another substance which might be soluble 
in steel, which, unfortunately, the methods mentioned 
in the report would not cope with, viz., sulphur. It 
was unfortunate that the iodine method decomposed 
the sulphide because there was some evidence that 
sulphur was definitely soluble in steel under some 
conditions, at all events. Dr. Bramley gave a paper 
before the Faraday Society some years ago in which 
he showed the same thing. That paper indicated that 
sulphur diminished the rate of diffusion of carbon, 
which, in turn, indicated that sulphur had gone into 
solution. It was unfortunate that the iodine method 
attacked the sulphide so that it was impossible to get 
at the very important question of the extent to which 
sulphur was really dissolved in the steel. 

Dr. C. H. Desch, who was in the chair for part of 
the meeting, said there was no doubt that great 
progress had been made as the result of the team work 
carried out in all this research. Although Mr. 
Whiteley had regretted that the iodine method dis- 
solved the sulphides, that regret was not shared by 
those who were working in the laboratory on oxygen 
determinations. It was obviously necessary that Mr. 
Whiteley’s problem, which was very important. 
would have to be tackled in a different way. Several 
references had been made to the fact that cementite 
and carbide remained insoluble, and caused high 
results, but it was known to some who were working 
on this matter that it was not so much the quantity 
of carbon that was present, but the texture and 
massive form of it which caused the trouble. It was 
the massive cementite which was the insoluble 
material. At all events that seemed to be the probable 
explanation. It would be quite easy to make tests 
in that direction. They could take Sheffield cemented 
bar with its extremely massive cementite, which 
would be expected to give an abnormally high result 
by the residue method. 

Dr. Swinden, replying to the discussion, agreed 
with Dr. McCance that the main objective now should 
be to bring the vacuum-fusion method within the 
orbit of works conditions. He also agreed that the 
Gray and Sanders method should be further examined, 
provided it was alternative to the vacuum-fusion 
method for the determination of total oxygen without 
the expense necessary in the equipment for the 
vacuum-fusion method. In connection with the 
obvious lack of enthusiasm on the part of Dr. 
McCance for residue methods, Dr. Swinden said it 
would be gathered that in Committee there were 
differences of opinion on that particular point, and 
he himself shared Dr. McCance’s comparative apathy 
for the residue methods except as research methods. 
Clearly something more was required to split oxygen 
into its respective oxides, and the alternative was 
one or other of the residue methods or the method 
of fractional extraction, which he felt was a practical 
alternative to the residue method which might ulti- 
mately lead to a works method for determining the 
iron and manganese oxide fractions. However, a 
great deal more work required to be done before it 
could be said that that position had been arrived 
at. Already a type of equipment was being planned 
which would provide a quick determination of oxygen 
by a fractional extraction method, and it was hoped 
that this would be a valuable contribution towards 
determining the oxygen actually during the manu- 
facture of the steel. At the same time, he would 
not like his remarks to be misinterpreted and to be 
any disparagement of the work of those who were 
working on the residue method. There was some 
satisfaction in handling the oxides, but there must 
be some alternative method of checking up the 
results for the respective oxides. Such an alternative 
was provided by the residue method. It had been 
remarked by Dr. McCance that results were wanted, 
and he himself would also emphasise that point. At 
the same time, although it might be irksome to listen 
to more or less academic discussions of methods, <i 
was necessary not to put results forward until they 
could be regarded as absolutely accurate. Therefore, 
they must satisfy themselves about the methods 
first before attempting to go too quickly into publish- 
ing results for works use. 

(To be continued.) 








Continuous Cas SIiGNaLLinc.—The trains running 
over the San Francisco-Oakland bridge have been 
equipped with continuous cab signalling equipment. As 
described in a note in the Railway Gazette, the equipment 
is worked on the coded track circuit principle and com- 
bined with speed checking and controlling mechanism. 
The cab signal has four running aspects: green for the 
maximum speed allowed—35 m.p.h. on this section ; 
green-yellow for 25 m.p.h.; yellow for 17 m.p.h.; and red 
for the danger block indication, when the driver may 
proceed with his train under control at not more than 
11 m.p.h., prepared to stop short of any obstruction. An 
audible indication accompanies any restrictive change in 
the cab signal aspects, or any exceeding of the speed they 
impose, until appropriate action is taken. Lineside signals 
are, of course, used in interlocking areas where the fouling 
points need to be definitely located. 
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EVERTING to the four-high three-stand 

/ tandem cold sheet mill illustrated on page 
532 of our issue of April 28th, it has been explained 
that work in connection with it forms the most 
important section of the General Electric Com- 
pany’s contract. If full advantage is to be taken 
of the high maximum speed of the mill itself 
(750ft. per minute) a very high rate of acceleration 
and retardation of the mill motors is necessary. 
The whole mill is capable of accelerating from a 
thread speed of about 50ft. per minute to the 
maximum in approximately ten seconds. The 
high rolling speed necessitates the utmost con- 
venience in control, and considerable care and 
attention have been devoted to the control equip- 
ment. All the mill controls are actuated by mush- 
room-head push-buttons or small handles mounted 
on steel cabinets fixed to the mill housings, as 
in the case of the five-stand mill shown in Fig. 10 
ante. Controls are too numerous to be considered 
in detail, but the following gives a general idea 
of their functions. Individual stands of the mill 
may be inched in forward or reverse directions 
from their own cabinets, and the whole mill, includ- 
ing the reel, may be inched forward or reverse 
from the last or No. 3 stand control cabinet. 
The screw downs can be operated either singly 
or together at any stand. The complete mill may 
be run at threading speed from any stand, or 
accelerated to full speed or stopped under normal 
or emergency conditions. Speed selectors are 
provided at the third stand for both threading 
and running conditions, so that the speed attained 
when the thread or run buttons are pressed may 
be preselected. Reel controls and meters are 
carried in separate cabinets. 

When working at maximum output the sequence 
of operation is as follows. The mill is started up 
to run at a thread speed of 50ft. to 100ft. per 
minute, and the front of a coil is introduced into 
the first stand and passes through the successive 
stands. As it emerges from the third stand the 
end is inserted into the reel which is then imme- 
diately started. When the reel is operating an air 
brake is applied and causes the reel to expand and 





grip the end of the strip, after which the reel 
begins to coil. To minimise the shock as 
the slack strip is taken up, the reel slow-down 
push-button is pressed and the air brake is then 
released. A flying micrometer is swung into 
position and the run button pressed, whereupon 
the mill accelerates rapidly to its preselected or 
maximum speed and continues at that speed with 
constant tension on the reel until the end of the 
strip approaches the first stand. At this point 
the operator presses the thread button and the 





FiG. 18—STRIP COILER 


mill slows down again to its thread speed of 50ft. 
to 100ft. per minute. Immediately the end of the 
strip emerges from the mill the reel is stopped, 
the air brake applied, and the reel inched in a 
reverse direction, thereby collapsing the reel 
so that the coil is freed. A hydraulic stripper 
then removes the coil from the reel and the 
complete cycle of operations is started again. 
Should the strip contain a bad portion or tear 
it is desirable to stop the mill if possible before 
the fault reaches the rolls of the first stand and 
so avoid causing damage to the rolls. It will be 





appreciated that in such an event at full speed 
a very rapid stop will be required and the powerful 
dynamic braking provided enables the mill to 
be brought to rest in about two seconds. The 
reel has, in addition, a small series booster for 
control purposes and for providing a suitable 
inching speed. Control of the mill is effected by 
varying the generator voltage by Ward-Leonard 
control, the maximum voltage attained on pressing 
the mill run button being preselected by a small 
hand wheel on stand No. 3 cabinet, at which point 
operation of the mill as a whole is effected. The 
speeds of the individual stands are determined 
by a motor-operated shunt regulator connected 
in each motor field and operated from the control 
switch at each stand cabinét. 

Fine speed adjustment for each stand is obtained 
by hand-operated regulators which are used when 
necessary by the operators at each stand. When 
conditions permit of automatic running, two sets 
of tensionmeter gear are brought into use and 
automatically maintain the tension of the strip 
between the stands. The ability to coil strip at 
a constant tension depends on the fact that a 
motor supplied at a voltage proportional to the 
mill speed and having its current maintained by 
a regulator at constant value, will deliver a horse- 
power directly proportional to the mill speed. This 
horse-power appears at the reel as the product of 
speed and tension in the material and as the speed 
of the material is the speed of the mill, the tension 
remains substantially constant as the reel diameter 
incréases. The necessary conditions are fulfilled 
by feeding the reel motor from the generator 
terminals, and at the same time controlling its 
armature current by means of an automatic 
regulator connected in its field. Adjustment of 
the tension value is effected by altering the setting 


of the automatic regulator, which is a standard . 


voltage regulator adapted to work in the shunt 
circuit of the reel motor armature and is provided 
with compensating coils so that tension is main- 
tained even during periods of changing speed. 
During acceleration the reel motor has to provide 
not only the increasing power required for coiling 
the strip at constant tension, but also sufficient 
torque to accelerate its own armature and the reel 
at the same rate as the mill. It is therefore 
necessary to increase the regulator setting by an 
amount proportional to the rate of acceleration— 
that is to say, proportional to the final speed 
setting, since the generator field regulators take 
the same time to complete their travel irrespective 
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of the final speed setting as determined by the 
shunt field regulator. 

The equipment supplied by the English Electric 
Company includes, among many other things, 
a 400 H.P., 300-900 r.p.m. scale breaker motor ; 
four main 3375-3700 H.P., 225-450 r.p.m. main 
motors, and a 2800-3080 H.P., 168-336 r.p.m. 
motor for the hot finishing mill. The firm also 
built the motor generator sets for driving the hot 
finishing mill motors. In Fig. 16 is shown a 
general view of the hot mill motor house taken from 
the finishing end, and illustrates in the foreground 
English Electric variable-frequency motor gene- 
rators and control cubicles for the run-out and 
coiler motors. Further back on the left are the 





FIG. 19—BLOOMING MILL. MOTOR ROOM 


D.C. motors driving the hot mills, and opposite 
them the two 5500-kW motor generator sets. 
In the background there are to be seen control 
and distribution boards, and at the far end the 
roughing synchronous motors and auxiliary motor 
generator sets. The motor generator sets for 
driving the hot finishing mill motors are each 
composed of an 11,000-volt synchronous motor 
driving three D.C. 1834-kW generators at 750 r.p.m. 

For the hot finishing mill the English Electric 
Company supplied single-pole, high-capacity, elec- 
trically operated circuit breakers for controlling 
the power to the hot mill motor generator sets, 
and the flying shear, an exciter \set for supply- 
ing the exciting current to the generators and 








tions of the run-out tables, the two coilers with 
their auxiliaries, and the piler table apparatus. 
Ventilating equipment for the hot mill includes 
coolers, fans, motors, and starters, and a make-up 
filter for 290,000 cubic feet of air per minute to 
maintain a closed circuit system of clean and 
cooled air in the hot mill motor room. Special 
control systems, including main motor generator 
sets, main and auxiliary contactor panels, and 
control desks for the electrolytic cleaning lines 
for the strip after leaving the tandem cold 
reduction mill and driving systems for the skin 
and temper pass mills for treating the strip before 
tinning were also included, among other things, 
in the English Electric contract. In Fig. 17 


is shown the E.E.C. control gear for the electrolytic 
cleaning auxiliaries. Particulars of the contactors 
shown in this illustration will be found in our issue 
of October 27th, 1937. 

Designed and manufactured by the Metropolitan- 
Vickers Electrical Company, the blooming mill 
motor to be seen in the background of Fig. 19, is 
rated at 7000 H.P., 800 volts, +0/50/120 r.p.m., 
with a temperature rise of 50 deg. Cent. when 
supplied with 45,000 cubic feet of cooling air per 
minute. It has a maximum operating torque 
of 264 metre-tons, or 1,900,000 pounds-feet, from 
0 to 47 r.p.m., and a maximum operating horse- 
power of 17,000 from 47 to 120 r.p.m. It is also 
capable of a maximum emergency torque of 














FIG. 21—-MOTOR GENERATOR SETS FOR 


motors, the hot-mill pulpit control desk, a Ward- 
Leonard looper motor generator set, and control 
gear for five loopers, an electrically operated 
switchtoard with double-pole circuit breakers to 
control the power from four 1500-kW, 250-volt 
motor generator sets, and fifteen feeder circuits. 
Special 134 H.P. squirrel-cage motors were supplied 
for driving the individual rolls of the hot strip 
coilers (Fig. 18) dealing with the strip as it comes 
from the finishing mill. For supplying these coiler 
motors the English Electric Company provided 
the two 350-kVA variable-frequency motor gene- 
rator sets, and two sets of the same capacity to 
supply the individual run-out table and piler 
table motors. These four machines are shown 
in Fig. 16 and separately in Fig. 22. There are 
E.E.C. special control desks to control the opera- 





AUXILIARIES 


306 metre-tons (2,200,000 pounds-feet) from 0 to 
36 r.p.m., and a maximum emergency horse-power 
of 19,300 from 46 to 120r.p.m. Cooling air required 
by the mill motor is supplied by a steel-plate Stur- 
tevant centrifugal fan capable of delivering 45,000 
cubic feet of air per minute against a pressure of 
5in. water gauge at 725 r.p.m. The fan is driven 
by a 60 H.P., 440-volt A.C. squirrel-cage induction 
motor. A large water-flow air cooler is mounted, 
together with the fan, in the motor room basement, 
and this apparatus is connected to the mill motor 
through a sheet steel air chamber and ducting to 
form a closed air circuit. A Sturtevant multi-vane 
type centrifugal fan driven by a 1? H.P., 440-volt 
A.C. squirrel-cage motor and capable of delivering 
2000 cubic feet of air per minute against a 2in. 
water gauge, drawn through an oil-film air 











filter, is connected through ducting to the mill 
motor air chamber to form a “make up” air 
supply to the closed air circuit. The power required 
by the 7000 H.P. mill motor is supplied by an 
induction motor fly-wheel generator set (Fig. 20), 
comprising three 1870-kW (R MS§ ), 600/480 r.p.m., 
800-volt D.C. generators connected in parallel ; and 
a 30-ton cast steel fly-wheel having a total 
stored energy of 150,000 H.P. seconds at 600 
r.p.m., driven by a 5000 H.P. (RMS), 600/480 
r.p.m., 11,000-volt, three-phase, 50 period slip- 
ring induction motor. 

For starting and controlling the 5000 H.P. 
induction motor there is a liquid starter and auto- 
matic slip regulator, which, on peak load, auto- 





FiG. 20—FLY -WHEEL MOTOR GENERATOR SET FOR BLOOMING MILL 


matically reduces the speed of the motor 
in order that the stored energy of the fly-wheel 
may be utilised. Control of the mill motor is 
effected through a completely automatic system of 
control, devised to meet the essential requirements 
of reversing mill service. Protection is especially 
provided against sudden overloads which are liable 
to occur in reversing mill service. The operation 
of the mill motor is controlled by the operator 
through a hand-operated Ward-Leonard controller, 
mounted on the mill pulpit, together with the 
driver’s instrument desk. 

For feeding all the 230-volt auxiliary motors 
throughout the hot and cold strip mills, the 
Metropolitan-Vickers Electrical Company has 





FIG. 22—VARIABLE FREQUENCY SETS 


supplied five auxiliary motor generator equip- 
ments, three of which (Fig. 21) are installed in the 
hot mill and two in the cold mill. These equip- 
ments supply all the 230-volt auxiliary motors 
throughout the strip mills. Each of the 
five equipments comprises a 2160 H.P., 600 
r.p.m., ugity power factor, three-phase, 50 
periods, 11,000-volt synchronous motor driving 
a 1500-kW, 250-volt D.C., 600 rpm. D.C. 
generator, and a direct-coupled exciter for the 
synchronous motor field. 

Control gear for the bloom shear, 440-volt 
switchgear for the hot and cold mills, starting 
reactors for synchronous motors in hot and cold 
mills, and two duplicate side-trimming and shearing 
lines equipments, were also supplied by the 
Metropolitan-Vickers Electrical Company, Ltd. 
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One equipment is installed in the hot mill and the 
other in the cold mill. Each of these equipments 
comprises a motor generator set consisting of a 
230 H.P., 975 r.p.m., 440-volt, three-phase, 
50 cycles squirrel-cage motor, driving a 150-kW, 
230-volt D.C. generator, and two 9-5-kW, 230- 
volt D.C. exciters. This motor generator set 
supplies the five main-drive motors. 

Normalising furnace equipment in the hot 
mill, consisting of a motor generator set with two 
D.C. generators and exciter for supplying a 
leveller motor, furnace motor, and conveyor motor, 
together with control equipment, scale-washing 





Fic. 23—-11-KV METALCLAD SWITCHGEAR 


equipments, skin pass mill electrical equipments 
in the cold mill, including a mill motor, reel motor, 
drag generators, and a motor generator for giving 
supplies to these machines, were also included in 
the Metropolitan-Vickers extensive contract. Other 
items in this contract were the electrical equipment 
for two duplicate continuous strip-pickling lines, 
auxiliary motors in the hot and cold mills, and 
electrical equipment for lubricating and greasing 
throughout the mills. 

Laurence, Scott and Electromotors, Lid., sup- 
plied all the industrial motors up to 40 H.P., 
amounting in all to about 60 machines. 

Current for the hot and cold rolling mills is 


synchronous motors, but as these motors are 
started with reactance in circuit, the switchboard 
has a duplicate set of bus-bars. One set connected 
to the synchronous motor through a common 
reactance by a “ starting ’’ circuit breaker, whilst 
the other set is connected direct to the motor by 
a large “ running ”’ circuit breaker. Both breakers 





thousands of circuits, the number of wiring errors 
which were revealed when the equipment was 
checked over was negligible. 

Many contractors, apart from those mentioned, 
were associated with the equipment of these exten- 
sive works. Among those responsible for work in 
connection with the hot and cold mills and soaking 














“Tre Engineer” 


are solenoid operated, and interlocks prevent 
any two motors being started up simultaneously 
or the starting circuit breaker of a motor remaining 
in circuit after the running breaker has been 
closed. The starting circuit breakers are placed 
at the back of their respective running breakers, 
and the general design of the switchboard follows 
the General Electric Company’s standard practice 
for this class of equipment. 

In the hot mill the switchboards are operated 
from remote-control boards in the motor room of 
each mill. Each remote-control board has the 
usual metering equipment and a mimic diagram, 
so that the operator can see at a glance the position 
of the various switches under his control. The 
control board in the motor room of the hot mill 
is shown in Fig. 24. For the low-tension A.C. 
supply for both the hot and cold mills, five 
2000-kKVA, 11,000/440-volt transformers were 
supplied by the G.E.C., three for the hot mill and 
two for the cold mill. 

The wiring system employed at the Ebbw Vale 
Works is believed to be new to this country, or, 
at any rate, it has never been employed before 
on anything like such an extensive scale. With 
the exception of the E.H.T. cables, which are of 
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FIG. 24—REMOTE CONTROL SWITCHGEAR 


obtained from a 132/11-kV grid sub-station close 
to the works. Two feeders at the lower voltage 
are taken to the hot mill and two similar feeders 
to the cold mill. Both feeders at the hot mill 
terminate in a G.E.C. seventeen-unit metal-clad 
switchboard, and in the cold mill at an eleven-unit 
board of the same type and manufacture. On 
both switchboards the units have oil breakers with 
a rupturing capacity of 500,000 kVA at 11,000 
volts. The whole electric supply to the hot and 
cold mills is controlled by these switchboards, 
one of which is shown in Fig. 23. From Fig. 25 
it will be seen that some of the outgoing feeders 





from the switchboard supply power direct to large 


the usual lead-sheathed and armoured construc- 
tion, all cables are low-moisture, smooth rubber- 
sheathed cables, specially manufactured by Edison 
Swan Cables, Ltd. They are drawn into steel 
conduit laid solid in the concrete of floors and 
walls. No junction boxes are used, each condvit 
carrying a straight-through cable run from one 
end to the other. Pull boxes are provided where 
necessary to facilitate pulling in the cables. The 
work of laying the conduits and installing the 
cables was carried out by John Lightfoot and Co., 
Ltd., to the instructions of the electrical manu- 
facturers, and it is a matter of satisfaction that 
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FiG. 25—KEY DIAGRAM OF 11-KV SWITCHGEAR IN HOT MILL 


pits, and not referred to in these articles, were the 
following :— 


Light circular soaking pits 

Ingot strippers and chargers 

Continuous pickling and 
normalising furnaces 

Waste heat boilers 

Buildings 

Galvanised conduit 

Mill machinery 


Salem Engineering Company, Ltd. 
Wellman Smith Owen Engineer- 
ing Corporation, Ltd. 


Babcock and Wilcox, Ltd. ... 

Dorman, Long and Co., Ltd. 

Monks, Hall and Co., Ltd. ... .. 

Davy and United Engineering 
Company, Ltd. 

Duncan Stewart and Co., Ltd. ... o 

Lamberton and Co., Ltd. ay 

Joseph Adamson and Co., Ltd. ... 

Vaughan Crane Company, Ltd.... 

Stein and Atkinson, Ltd. ... .. 


’ 
Overhead cranes 


” 

Slab heating furnaces and 
tin-plate annealing fur- 
naces 

Sheet annealing furnaces 

Coil conveyor 

Robertson’s ventilators 


Incandescent Heat Company, Ltd. 

Bagshawe and Co., Ltd. or 

Wolverhampton Corrugated Lron 
Company, Ltd. 

Intercontinental Engineering Com- Koll coolant and Iubricat- 
pany, Ltd. ing systems 

Wm. Press and Son, Ltd. Gas, water, steam, and air 
systems 

Locomotives 


Robert Stephenson and Haw- 


thorns, Ltd. 

H. A. Brassert and Co., Ltd., were the consulting 
engineers for the plant, and Sir Robert McAlpine 
and Sons, Ltd., for the civil engineering work. 








AMERICAN CENTRIFUGAL PUMP DESIGN 


ACCORDING to a recent report, there were no 
great developments in centrifugal pumps.in the 
United States in 1938, but certain trends were accen- 
tuated. For deep-well turbine pumps the tendency 
is to use water lubrication, especially in textile and 
chemical plants where even a drop of oil in the water 
may do some damage. Rubber bearings and non- 
corrosive sleeves at shaft bearings are improvements 
in detail. Such pumps at deep levels and high speeds 
have proved highly satisfactory. In ordinary types 
of centrifugal pumps there has been some increase 
in guaranteed efficiency and in pressures, particularly 
in feed pumps, many of which are operating success- 
fully at 16001b. and relatively high temperatures. 
Centrifugal pumps driven by steam turbines are 
increasing, although for some years the trend has 
been toward electrically operated units on the score 
of lower first cost, with simplicity of installation and 
operation. But the turbine unit is superior in meet- 
ing the demand for continued high efficiency with the 
varying rates of pumping required in most cases. 
This is because the efficiency of both turbine and pump 
remains practically unchanged at rotative speeds 
within a range of 10 per cent. on either side of normal. 
Furthermore, the speed control is simple, and involves 
no complicated electrical apparatus. There is increas- 
ing use of combination units in which a steam turbine 
drives through speed-reducing gearing a pump of 
relatively high head and horse-power, and also an 
electric generator, all mounted on the main floor. 
A second pump of the same capacity as.the first, but 
of much lower head, is driven by an electric motor 
taking current from the generator, which may also 
supply current for the auxiliaries. This second pump 
is usually placed in a pit to take suction from a low- 
water level, and discharges into the first pump, with 
which it is in series. Regulation of speed and capa- 
city of both pumps is effected by changing the speed 
of the turbine. The economy of direct drive is 
obtained with the pump requiring the greater part 
of the power, and the economy of the combination 
unit, even with high fixed charges for boiler plant and 
turbine, is generally much better than that of elec- 





amongst the 400 miles of cables installed, covering 


trically operated units with purchased current. 
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Rail and Road 


New RalLway IN THE UKRAINE.—Reports state that a 
new railway, 67 miles long, has been completed between 
Zolotonosha and Mironovka. It passes through the 
Kiev and Poltava provinces and crosses the River Dnieper 
near Kanev. 


Roap AccipENtTs.—A White Paper giving a return of 
the road accidents in Great Britain during 1938 shows that 
6648 persons were-killed, an increase of 15 on the previous 
year. Persons injured numbered 226,711, an increase of 
309, and the number of non-fatal accidents involving 
personal injury was 189,224, a decrease of 711. 


L.N.E.R. Instatiina More Approacn Lieut SIGNAts. 
--Seventeen automatic distance signals in the Southern 
Area of the London and North-Eastern Railway Com- 
pany’s system are to be equipped with approach lighting. 
The signals concerned are on the main line between King’s 
Cross and Retford, near Audley End, Sleaford, and 
Leeds. 

L.M.S. ImMpRovEMENTS aT TuNSTEAD.—In order to 
cater for the increasing traffic from the Tunstead works of 
Imperial Chemical Industries, the London Midland and 
Scottish Railway Company is to provide improved operat- 
ing facilities at the station, which is on the St. Pancras to 
Manchester main line. The improvements include a new 
locomotive turntable, watering facilities for engines, and 
improved track lay-out to give better access to sidings. 


THE Cost or Tran Stops.,—At the annual meeting of 
the Association of American Railroads a report was pre- 
sented by the Signal Section dealing with the cost of 
stopping trains. Calculations were made for various 
weights of train hauled by four different types of engine. 
The costs obtained and plotted on charts represented 
only fuel and water costs, and did not include those involv- 
ing damage to equipment, brake shoe wear, &c. A typical 
example of a 2-10-4 locomotive hauling a 6450-ton train 
of 80-ton cars on a level track and stopped from a speed 
of 45 m.p.h., showed that the energy wasted represented 
345 H.P. hours of work. In terms of fuel and water, this 
figure represented 2-08 dollars, and, including the fuel 
burnt during a 6-min. stop, 2-37 dollars. 


ANOTHER “ ZEPHYR” Trary In AmeRica.—On April 
30th the Chicago, Burlington and Quincy Railroad placed 
its ninth “‘ Zephyr ”’ train in service. The train has been 
named ‘* General Pershing” and is in service between 
Kansas City, Mo., and 8t. Louis, making a daily round 
trip of 558 miles at an average speed, with stops, of 
55-8 miles an hour. It is made up of four light-weight 
cars of stainless steel, the leading vehicle comprising the 
power cabin and baggage car. Each passenger-carrying 
car has its own oil-eleetric plant for the lighting, air con- 
ditioning, and heating systems The traction power plant 
is a standard twelve-cylinder, 1000 H.P. oil engine driving 
a generator. The four-wheel trucks of the passenger cars 
each have a torque type lateral stabiliser, which prevents 
the truck bolster from tilting under loads concentrated on 
one side bearing. A new type of disc brake introduced by 
the Budd Wheel Company is fitted to each wheel. In 
tests on these brakes a stop from 91 m.p.h. was made in 
thirty-five seconds and a distance of 2415ft. 


Tue Riciprry Moputvus or BirUMENS AND BITuMEN- 
Fitter MrxtTuREs.—Most of the published work on bitu- 
minous road-surfacing materials has dealt with the 
plastic behaviour of the materials under steady loads. 
The stresses produced in a road surface by passing vehicles, 
however, are of very short duration, often amounting to 
no more than a few thousandths of a second, and under 
these conditions the plastic movements are comparatively 
small, the deformations produced in the material being 
mainly elastic. A study is now being made of the elastic 
properties of bituminous surfacings when subjected to 
transitory loads of the same order as those produced by 
traffic. The results of a preliminary investigation of this 
problem are presented in a Road Research Technical 
Paper issued jointly by the Department of Scientific and 
Industrial Research and the Ministry of Transport. A 
short survey of early experiments is given, and a method 
is described of measuring the rigidity moduli of various 
bituminous binders, with and without the addition of 
tiller. The results obtained show that, under stresses of 
short duration, bituminous road materials possess measur- 
able rigidity moduli which increase with decrease in 
temperature, and are proportional to the amount of filler 
added. Although the experiments are no more than intro- 
ductory in character, they that a closer study of 
the elastic properties of the materials is needed before the 
behaviour of road surfacings can be fully comprehended. 


Rattway Sratistics.—Railway statistics for the 
calendar month of January and the four weeks ended 
January 28th, 1939, show that the total number of 
passenger journeys (excluding season ticket holders) 
taken on all standard-gauge railways in Great Britain in 
the menth of January, 1939, was 98,503,086, a decrease 
of 4,147,893 compared with Jan a 1938. The journeys 
taken by passengers at red fares decreased by 
2,980,206 and those at standard or ordinary fares by 
1,167,687. The receipts from passengers (excluding 
season ticket holders) showed a decrease of £100,473, or 
2-9 per cent. If the railway undertakings of the London 
Passenger Transport Board be omitted, the figures show 
a decrease in journeys of 3,138,859, or 4-8 per cent., and 
a decrease in receipts of £87,039, or 2-9 per cent. For all 
railways the receipts from passenger train traffic (including 
season tickets and parcels and miscellaneous traffic, but 
excluding mails and slag post) were £132,255 less than 
in January, 1938. For the four weeks ended January 
28th, 1939, the coaching train miles showed an increase 
of 101,354 a, with the four weeks ended January 
22nd, 1938. e total tonnage of freight conveyed 
(excluding free-hauled traffic) in the four weeks ended 
January 28th, 1939, was 20,780,006, a decrease compared 
with the corresponding four weeks of 1938 of 1,992,308 
tons. The freight train receipts amounted to £6,721,227, 
a decrease of £471,257. The freight train miles run were 
531,465 less than in the corresponding period of 1938, a 
decrease of 4-9 per cent. The average train load decreased 
from 131} to 126} tons and the net ton miles per engine 
hour decreased from 452} to 447}. 





Miscellanea 





New COMMISSIONER FOR SpeEcIAL AREAS.—It is 
announced that Sir James F. G. Price has been appointed 
Commissioner for the Special Areas in England and 
Wales, in succession to Sir George Gillett, who has resigned 
owing to ill-health. Sir James Price retired last year 
from the post of Deputy poommtens Se to the Ministry of 
Labour and is a director of Imperial Airways. 


Mri CLose Leap Minze.—It is reported that unless 
new discoveries of ore are made in the near future, Mill 
Close lead mine will probably have to shut down. This 
mine produces one-third of the lead output of this country, 
and is the biggest lead mine in Britain. It has been worked 
for about a century, and di the past few years 
has given much trouble as a result of flooding. 


A New Try Pusiication.—The International Tin 
Research and Development Council has issued the first 
number of its new quarterly review, to be known as 
“Tin and its Uses.” One of the principal objects of the 
new review, which is intended primarily for consumers of 
tin and tin-plate, is to summarise the results of technical 
researches on tin, with special reference to their application 
to industry. 

ImPoRTED AUSTRALIAN STEEL.—At the annual dinner 
of the Middlesbrough and District Association of Foremen 
Engineers and Chief Draughtsmen, Mr. A. N. M 
of the Cargo Fleet Iron Company, Ltd., said that within 
the next few weeks Teesside will for the first time import 
semi-finished steel from Australia. It was also stated that 
during March the steel industry on the Teesside came 
within 6 per cent. of its maximum production capacity. 

F.B.I. Appornts a News Svus-Commirrre.—A sub- 
committee of the Federation of British Industries has been 
appointed to consider the best means of advancing news 
of British industrial enterprise and achievement overseas. 
This sub-committee will also consider what part the 
Federation may take in assisting the Government’s new 
campaign on behalf of British industrial propaganda 
overseas and other national efforts designed to strengthen 
Britain’s place in the world’s Press. 


Batt Mitt Feep Controt.—An electric microphone 
has been adapted by an American company to regulate 
the feed of a ball mill used for grinding tale. When the 
volume of tale in the mill is low, the balls make a relatively 
loud noise by impact against the shell. The volume of 
sound is converted into electrical energy in a control box, 
the mechanism of which is adjusted so that, when the 
noise reaches a certain pitch, the flow of tale into the mill 
is increased. This form of control is also being used in 
connection with ball mills used for grinding in cement 
plants. 

EBONITE AS A FitTERING Meprom.—A modified form 
of microporous rubber, sufficiently flexible to be folded on 
itself without breaking and which may be used as a filter 
medium, has been introduced in the U.S.A., says a note 
in the Chemical Trade Journal and Chemical Eng 
The product is made in two forms, the one of interest to 
the chemical industries being an ebonite permeated by 
continuous interconnecting pores of microscopic and sub- 
microscopic size. It has a porosity of 65-75 per cent. and 
an average pore diameter of 2 to 4 microns. For filtration 
work under pressure the material is made with reinforced 
construction. It is stated to have been originally developed 
as a separator for storage batteries. 


A MertHop or Curtine Guiass Tuses.—In a letter to 
the Machinist, Mr. S. Oakley describes a method of cutting 
glass tubes. He says that the exact position of the cut 
should be marked on the tube by nicking with a file and it 
should then be wrapped with wet paper on each side of the 
nick, leaving a space between the strips about yin. wide. 
The paper strips should be about }in. wide and three 
layers thick. A small flame from a blow-pipe.is then 
played on the notch and the tube is at the same time 
rotated. The paper should not be burned and it will be 
found that when the notch is well heated the tube will 
break at that point with a clean even cut. Smoothness 
and a high polish can be given to the tube ends by rubbing 
with a copper or an aluminium rod loaded with a paste 
made from water and abrasive. 

Notrs on SotpEeRtmNG.—A new booklet, issued by the 
International Tin Research and Development Council, is 
intended for the guidance of those learning the use of 
solder in plumbing and sheet metal working. The nature 
of a soldered joint is described and the metallurgical 
explanation behind the behaviour of solders on heating 
and cooling is shown by means of a diagram. The neces- 
sity for fluxing is explained and there are notes on the 
choice of the right flux and its proper method of applica- 
tion. The methods by which soldered joints are made in 
sheet metals are described and a chapter is included on 
the use of solder in wiped joints. Notes on the physical 
properties of solders are followed by an account of the 
various standard grades of solder which are available 
commercially, and the effect of impurities on them. 
There are a number of illustrations showing uses of solder. 
Copies of the publication may be obtained from the 
International Tin Research and Development Council, 
Fraser Road, Greenford, Middlesex. 


ELEcTRO-PLATING witH Tin.—The high resistance 
of tin to many types of corrosion make it a valuable 
protective coating for brass, copper, and steel equipment 
of various types. Electro-plating is a convenient way of 
coating other metals with tin, but uncertainty as to the 
best methods has hindered its more general adoption. 
In order to overcome these objections the International 
Tin Research and Development Council has for some years 
carried on research upon electro-tinning and has published 
a handbook of instructions compiled by S. Baier. The 
book discusses the advantages and drawbacks of each 
type of bath and enables the most satisfactory type to 
be chosen for any specific purpose. The working instruc- 
tions as to how to make up, use, control, and maintain 
the baths are given in full detail with explanations of the 
theory underlying them. It is shown that none of the 
apparatus required is expensive or complicated, and pro- 
vided that the instructions given are adhered to satisfac- 
tory results should be within the reach of all. 








Air and Water 





Two New SusMARINES LAUNCHED.—On Friday, May 
5th, the British submarines “ Triad” and “ Truant ”’ 
were launched at the Barrow-in-Furness yard of Vickers- 
Armstrongs, Ltd. 


Liners CONVERTED TO Om. Furet.—Work on the 
** Llandovery Castle,” the first of the three intermediate 
liners of the Union-Castle Line, which Harland and Wolff, 
Ltd., is converting from coal to oil fuel, has been com- 
pleted and the ship has re-entered service. The other two 
vessels to be converted are the “ Llandaff Castle ” and the 
* Llanstephan Castle.” 


ArrempTED Moscow-New York Fuicat.—On the 
morning of Friday, April 28th, two Soviet airmen started 
from Moscow aerodrome on an attempt to fly non-stop 
to New York by way of Iceland, Greenland, and Labrador, 
a distance of about 4600 miles. Engine trouble caused 
them to make a forced landing in Canada near Tracadie, 
New Brunswick. The machine was badly damaged, but 
neither of its occupants was seriously hurt. 


A New Moror Lirrsoat.—The Royal National Lifeboat 
Institution has designed a new type of motor lifeboat for 
the East Coast and the first one has been stationed at 
Great Yarmouth and Gorleston. The new boats are 
similar to the Watson cabin type, but have a shallower 
draught for working over sandbanks off the East Coast. 
Known as the “ Gorleston ” type, the boat just delivered 
is 46ft. long by 12ft. 6in. beam and weighs 46 tons. Her 
two 40-H.P. oil engines give a speed of over 8 knots and 
a@ cruising range at full speed of 200 miles without 
refuelling. 


New AERONAUTICAL LABORATORIES aT Orrawa.—A 
site of about 100 acres, adjoining the Ottawa Rockcliffe 
Aerodrome, has been secured by the National Research 
Council of Canada for the expansion of the aeronautical 
laboratories and for outdoor experiments. New buildings 
costing about 14 million dollars are to be built during the 
next two years. New installations will include an aero- 
dynamic laboratory, equipped with large and small wind 
tunnels, a vertical spinning tunnel and accessory equip- 
ment, a model testing basin, an engine testing laboratory, 
petrol and oil laboratory, aircraft instrument laboratory, 
and an engineering laboratory. 

Tue Busk SrupentsHip.—We are informed that a 
vacancy has arisen for the Busk Studentship in Aero- 
nauties for the year 1939-40. The Studentship is of the 
value of about £150, tenable for one year from October Ist ; 
but a student may be re-appointed on the same terms for a 
second year. It is open to any man or woman being a 
British subject and of British descent who has not attained 
the age of twenty-five years on October Ist next. The 
object of the Studentship is to enable the holder to engage 
in research, or preparation for research, in aeronautics 
and specially in those subjects such as stability problems, 
meteorological questions bearing on flight, or the investi- 
gation of gusts, treated either experimentally or mathe- 
matically. Forms of application may be obtained from 
Professor B. Melville Jones, Engineering Laboratory, 
Cambridge. 


Surprine at Unrrep Kinpeom Ports 1n Marcu.—The 
Board of Trade Journal states that during March the net 
tonnage of vessels in the foreign trade that arrived at 
ports im the United Kingdom with cargo for discharge at 
the port of arrival was 6,888,000 tons, or 183,000 tons less 
than the corresponding month last year. British tonnage 
was greater by 119,000 tons, or 3 per cent. Vessels arriving 
without cargo for discharge totalled 2,537,000 tons, and the 
British proportion of the net tonnage arriving in ballast 
declined to 58 per cent. The net tonnage of the ships that 
departed during March from ports at which they had 
loaded cargo for abroad was 5,592,000, and showed an 
increase compared with March, 1938, of 221,000 tons, or 
4 per cent. British tonnage was higher by 130,000, or 
4 per cent. 

Rarway Arm Services.—Improvements to take effect 
with the introduction of the summer schedule on Monday, 
May 22nd, are announced by Railway Air Services. 
These include the provision of a direct through service 
between London, Manchester, Liverpool, and Glasgow. 
making it no longer necessary for passengers to change 
aeroplanes at Liverpool. There will also be four services 
daily between Liverpool, Manchester, and London. One 
early morning service from Liverpool and Manchester to 
London has been timed to give Continental connections 
from Croydon to enable Northern travellers to be in Paris 
before lunch. Four services daily between London, Man- 
chester, and Liverpool will permit a stay of up to 7} hours 
in Manchester and 6} hours in Liverpool. Improved 
facilities will also be available between England, Scotland, 
and Northern Ireland. During the summer the total air- 
craft mileage operated by Railway Air Services will 
exceed 3000 daily, an increase of 33 per cent. upon last 
year. 

SHIPBUILDING IN AmERICcA.—During the next five years 
work estimated at 400 million dollars is expected to be 
undertaken in United States shipyards. According to the 
Marine Engineer, the 1938-39 mercantile programme, 
including vessels already building, but on which com- 
paratively small payments have been made, includes the 
following :—One United States Lines’ passenger ship, 
17 million dollars; twelve Standard Oil Company’s 
tankers, 38 million dollars ; twenty “‘ C-2 ” type standard 
cargo vessels, 42 million dollars ; four American Export 
Lines’ cargo vessels, 10,500,000 dollars ; five Lykes Bros. 
Steamship Company’s cargo vessels, 8,575, 000 dollars ; 


six Mississippi Shipping Company’s passenger cargo 
vessels, 24 ion dollars ; four New York and Cuba Mail 


Steamship Company’s vessels, including one passenger 
ship and three vessels, 13,500,000 dollars; five 
South Atlantic Steamship Company’s cargo ships, 10 
million dollars ; three fast passenger ships for the American 
Republic Line, 60 million dollars; three similar ships for 
the American President Lines, 60 million dollars ; twenty- 
eight ‘“‘ C-3”’ type cargo ships, 77 million dollars ; ; and 
twelve fast tankers, 38 million dollars. When the five- 
year programme reaches its zenith about 240,000 men will 
be on shipyard pay rolls in the United States. 
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THE DISTILLATION OF COAL BY 
ELECTRICAL MEANS 


At first sight a proposal to use electrical heat for 
the carbonisation of coal on a commercial scale 
appears anything but attractive. It is not possible, 
even in the largest and most efficient power stations, 
to obtain more than about a quarter of the original 
heat of the fuel in the form of electric energy, so 
that the employment of this energy for the heating 
of retorts would, prima facie, involve a fuel con- 
sumption four times as great as would be required 
if the fuel were to be used directly for the purpose. 
Under such a handicap, the distillation of coal in 
any apparatus dependent upon electrical heating 
would seem to be uneconomical in the last degree. 
The question, however, cannot be dismissed by 
general reasoning of this kind. The carbonisation 
of a ton of coal, in modern gasworks practice, 
necessitates the consumption of between two and 
three hundredweights of coke, and if it can be 
shown that the electricity obtainable by the burn- 
ing of the equivalent quantity of coal under a 
boiler is even approximately sufficient for the 
heating of the retort, the greater convenience of 
the electrical method may outweigh its apparent 
disadvantages. A further and most important con- 
sideration is the possibility of using off-peak power 





for the carbonising process. Any electrical under- 
taking could profitably supply such power at very 
little more than the bare cost of the extra fuel, for 
apart from this, the expenses of running the 
station would not be perceptibly increased by the 
additional output. Again, if it can be demon- 
strated that the perfectly controllable heating of 
the charge in an electric retort permits of the dis- 
tillation being carried out more efficiently, with a 
better yield of coke and by-products, this would 
constitute another argument in favour of the 
process. 

That the carbonisation of coal by an electrical 
method is technically practicable, there is, of 
course, no room for doubt, but in spite of what 
has been said above in its favour, a certain amount 


80! of courage is needed to contend that it might 


profitably supplant existing practice. This, how- 
ever, is the theme of a paper recently presented to 
the American Electrochemical Society by Mr. 
W. H. Stevens, who supports his arguments by 
the results obtained with a full-scale electrically 
heated retort erected at the Delray Power Station 
of the Detroit Edison Company. The plant was 
designed primarily for investigations on the pro- 
duction of motor fuel from coal, but this object 
appears to have become overshadowed by the 
possibilities of applying the electrical process to the 
carbonisation of coal in general. The Delray 
apparatus consisted of a vertical steel-clad brick- 
lined retort with an internal diameter of 6ft. and 
an effective height of 40ft.. Centrally in the top 
and bottom covers were fixed carbon electrodes, 
which could be connected by a pipe filled with 
broken coke placed in the axis of the retort. This 
pipe with its contents served as a conductor to 
start the process. The retort, which held about 
30 short tons of coal, was fully charged and alter- 
nating current at 400 volts from an 850-kVA 
variable ratio transformer was switched on to the 
electrodes. The current at first was confined to 
the coke in the central pipe, as raw coal is prac- 
tically a non-conductor, but as the heat generated 
carbonised the adjacent layer of coal, this became 
conducting, its volatile matter being driven out- 
wards through the raw coal to escape from the 
retort by a series of outlets arranged in the casing 
from top to bottom. The layer of coke thus formed 
generated heat in its turn by the passage of the 
current, so that the. process.of.carbonisation pro- 
ceeded from the centre of the retort outwards until 
the whole of the coal was turned into coke, the 
voltage across the retort being gradually reduced 
to 70 volts for the later stages. Finally the coke 
was discharged by removing the bottom cover of 
the retort. How long it took to complete the 
carbonisation of the charge we are left to infer from 
the statement that the rate at which heat travelled 
radially through the coal could be varied from 
0-25in. to 6in. per hour, the latter figure being 
limited only by the capacity of the transformer. 
At the lower rates of working the relative output 
of oil to gas was increased, and it is said that 
carbonisation could be stopped and started as 
often as required without causing any damage to 
the apparatus or detriment to the products. 

In making comparisons with existing carbonising 
processes, Mr. Stevens confined himself to contrast- 
ing the electrical method very favourably with 
coke oven practice, making no reference whatever 
to the various retorting systems employed in gas- 
works, although he looked to the domestic market 
for the disposal of the coke produced. He is prob- 
ably quite justified in his opinion that electrical 
retorts of the Delray type would. be considerably 
cheaper to construct than a battery of coke ovens 
of equal capacity, and it is also probable that the 
advantage would lie with the electric retorts as 
regards maintenance and operating costs. The 
peculiar feature of the electrical retort, namely, 
the generation of the heat at the centre of the 
charge, with the consequent avoidance of the 
necessity for transmitting heat through the walls 
of refractory material, gives the electrical method 
an undoubted technical superiority over any exist- 
ing method of carbonisation whether by coke ovens 
or gasworks. As to its economy, it is stated in the 
paper that 350 kWH are absorbed in carbonising 
one ton of moist bituminous coal, with a production 
of 14 ewt. of coke, 10,000 cubic feet of straight coal 
gas of 350 B.Th.U. per cubic foot, and 20 gallons 





of oil. These figures may not be thought very 
striking, particularly as regards the yield of gas, 
but the volatile content of the coal is not specified. 
The gas output, may , of course, be increased by 
steaming the hot coke, to make water gas, as is now 
done with the ordinary vertical gas retort and no 
doubt much of the experience gained in the 
operation of such retorts could be applied directly 
to the design and operation of the electrically 
heated type. On the other hand, the latter may 
need a technique of its own if its peculiar character- 
istics are to be exploited to the best advantage. 
No other system of carbonisation would appear to 
possess anything like the flexibility of the electrical 
method, and the case made out for it by Mr. 
Stevens is sufficiently strong to warrant its serious 
consideration as a practical method of disposing 
of off-peak power. The gas and oil would always 
find a market-and any surplus coke could no doubt 
be consumed in the power station itself. We have 
in this country a large number of stations which 
supply no electricity at all for a large part of the 
time, in accordance with the policy of the C.E.B. 
to keep the more efficient plants fully loaded. 
These stations cannot be shut down permanently, 
for their service is often needed, and their capital 
charges have to be borne whether they are working 
or not. Ifthe electrical carbonisation of coal should 
be found to afford a means of keeping the machinery 
of such stations running during periods when it 
would otherwise be idle there can be no doubt of 
the benefits that would ensue. The unfortunate 
demarcation between the gas and electrical indus- 
tries in Great Britain presents an initial obstacle 
to any large-scale experiments in the production 
of gas an‘ its by-products by electrical means ; 
but if, after full investigation, the introduction of 
the new process appears to offer a really practical 
solution of the problem of improving the load 
factor, no consideration of vested interests should 
be allowed to stand in the way of its development. 


Minor Inventions 


THERE is a real touch of the old American 
“notion ’’ in a machine, described in Agricultural 
Engineering, for cracking walnuts. It appears that 
California grows 70,000,000 lb. of walnuts every 
year and that only half of them are shelled for the 
market. They are cracked mechanically and the 
“ meats ” are picked out from amongst the shards 
by hand. That is slow and tedious work and the 
output is only 35 lb. per worker per day. Now, 
two ingenious engineers have departed from a 
traditional method, which must have existed since 
the simian ancestors of men developed back teeth 
and jaw muscles of surprising strength. No longer 
do they attack the nut from the outside ; no longer 
are they content with mere mechanical forces. 
They call science to their aid, convert every indi- 
vidual nut into a gas bomb and burst the integu- 
ment by internal explosion! The machine has the 
charm of simplicity. Held between parallel 
travelling belts, the condemned nut is carried over 
a circular saw, which makes a tiny slot in it. The 
slot then engages a hollow rail, through which at 
a selected point a mixture of oxygen and acetylene 
enters the shell. The gas-charged nut passes 
onward till finally it reaches a flame. The mixture 
explodes, the shell is shattered, and scattered side- 
ways, whilst the “ meats” drop vertically into a 
conveyor. 

Probably no country has been so prolific in the 
production of inventions for the performance of 
what may be called domestic manipulations as 
America. We do not say that she was the first to 
produce a potato peeler, but we are convinced that 
no other has produced so many varieties ; neither 
do we know how many corkscrews—alone and in 
combination—she has invented ; how many ways 
of opening tin cans; how many machines for 
deseeding raisins; how many for squashing 
lemons; for slicing food; for roasting maize ; 
and we know not what thousands of other devices 
for relieving the cook and the housewife of those 
petty duties which filled so much of the time of our 
ancestry in the female line. Whether the loss of 
all these minor occupations is wholly for the good, 
who shall say ? When one reads the memoirs of 
ladies of the past, or examines the old receipt 
books of country houses, one finds oneself bathed 
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in a rosy atmosphere in which all the little duties of 
a household take upon themselves an indescribable 
charm ; an odour of lavender, and sweet marjoram, 
and thyme lies over everything and we have visions 
of happy laughing maids all busy round a table 
under the gracious eye of their mistress, piling up 
jars and bottles of luscious things for the still-room. 
Perhaps it was not the least bit in the world like 
that. Perhaps the mistress was in fact a martinet, 
driving her unwilling maids to salt the walnuts 
with their tears, and that the marjoram and 
thyme and lavender were just hateful common- 
place things to them, with no more poetry in them 
than the desiccated herbs bought at the grocers in 
cartons or bottles which have usurped their place. 
But however that may be, and this is the real 
essence of the matter, the inventors of all the devices 


for the easing of daily tasks were primarily con-" 


cerned with extending to the poor the supply of 
amenities that could only be enjoyed by the rich. 
The lady with twenty maids at her beck and call had 
no need to bother about mechanical devices for peel- 
ing potatoes or shelling shrimps. But the lady of the 
house with one or two maids had to forgo luxuries 
which called for the expenditure of much time. So 
the inventor stepped in and devised easy and quick 
ways of doing things. He went further also, for 
his next step was to transfer these little domestic 
tasks from the kitchen to the factory. There it 
was that he began making soups more tasty than 
any that could be made with the moderate 
resources of the modest home ; boiling jams from 
fruits grown and collected under ideal conditions ; 
shelling walnuts at the rate of seventy million 
pounds a year; and heaven knows what else. It 
is by his efforts, the efforts of the inventor who has 
replaced the ordinary small domestic duties, that 
the standard of living of millions of people has been 
improved. 

The world knows about its great inventors, the 
inventors of great things. Their names are house- 
hold words; portraits of them hang upon the 
walls of picture galleries ; statues adorn market- 
places; medallions are fixed upon the cottages 
in which they were born, and pilgrimages are 
made to the sites of their labours. But who 
remembers the legion of minor inventors who 
have contributed to the comfort and happiness 
of mankind no less than those who gave us the 
steam engine and the gas engine, the electric 
telephone and wireless, the printing press, the 
railway, the steamship, and the aeroplane? We 
can rattle off the names of Edison, Marconi, Watt, 
Stephenson, Fulton, Trevithick, Diesel, Ferranti, 
and dozens more who have given us the big 
inventions ; but who knows the name of the men 
who invented the automatic soldering of tin cans, 
the marvels of the machinery for the packeting of 
cigarettes and chocolates, or who can tell us the 
inventor of ingenious ways of opening sardine tins, 

_and the thousand and one devices for putting 
corks and stoppers in bottles? No honour falls 
upon this host of inventors, whose works lighten 
“the daily round, the common task,” and who 
in the multiplicity of their little good deeds 
have made the world easier for untold millions of 
mankind, 


Engineering Students and the Militia 


THERE can be little doubt that in many cases the 
obligations of the new Military Service Act will 
unavoidably interfere for a time with the routine 
professional training and studies of young engi- 
neers. In the Army of to-day, however, there is 
abundant room for men with technical qualifica- 
tions, and it seems, therefore, only reasonable 
that young engineers in training should, on being 
called up for their six months’ period of service, be 
posted as far as possible to technical units. By so 
doing the Army authorities would not only be 
making the best use of such men from the national 
point of view, but would be doing something 
towards lessening the effect of the interruption 
in their civilian training and studies. We are glad 
to learn in this connection that the various engi- 
neering institutions are advising those of their 
student members who are called up under the Act 
to make a point of informing the interviewing 
officers that they are students of a professional 
engineering institution. In so far as they are 





allowed an option it would seem desirable that 
students of the Institutions of Civil, Municipal and 
County, and Structural Engineers should endeavour 
to join Royal Engineer units. Students of the 
Institution of Mechanical Engineers may be 
advised to try to join Royal Army Ordnance 
Corps, Royal Army Service Corps, or Royal 
Armoured Corps units. Students of the Institu- 
tion of Electrical Engineers might endeavour to 
join Royal Engineer, Signals or Air Defence 
(Searchlight) units. With some such selection as 
here indicated the student militiaman should find 
that his enforced period of military service will 
benefit rather than hinder his training for civilian 
employment. 








Obituary 





ENGINEER VICE-ADMIRAL 
SIR HENRY JOHN ORAM, F.R.S. 


By the death of Engineer Vice-Admiral Sir 
Henry John Oram, which took place on Friday, 
May 5th, at his home at Kilmory, Cranleigh, 
Surrey, at the age of eighty years, naval engineer- 
ing has lost one of its leading exponents. He was 
formerly the Engineer-in-Chief of the Fleet, and 
served on the active list of the Navy from 1879 
to 1917, a period of thirty-eight years. 

Sir Henry was the son of the late Mr. J. J. Oram, 
of Plymouth, and was born in June, 1858. He 





Sir HENRY ORAM 


received his education at private schools, and 
afterwards attended the Royal Naval College at 
Keyham, from which he entered the Royal Navy 
in July, 1879, as assistant engineer. On leaving 
Keyham, he spent some time at Greenwich, and 
in 1882 was appointed to the iron troop ship 
H.M.S. “ Crocodile,” becoming engineer in 1884. 
That year he returned to London to take up a post 
as Assistant Engineer in the Department of the 
Engineer-in-Chief at the Admiralty. With the 
exception of the first few years of his naval career, 
Sir Henry was destined to spend the whole of his 
time, covering a period of over thirty-three years, 
in this Department. His appointments and pro- 
motions rapidly succeeded one another. In 1889 
he became Chief Engineer, in 1893 Staff Engineer, 
and four years later Fleet Engineer. In 1897 he 
was specially promoted to the rank of Inspector 
of Machinery, became Chief Inspector in 1901, and 
Engineer Rear-Admiral in 1903. In the latter year 
he was made Deputy Engineer-in-Chief, and in 
October, 1907, he was called upon to succeed the 
late Engineer Vice-Admiral Sir John Durston as 
Engineer-in-Chief. His period of office coincided 
with one of unusual activity in naval engineering 
circles, following the introduction of the water- 
tube boiler, oil fuel, and geared driving. The 
carrying through of these important innovations 
gave Sir Henry a task which outstripped that of 
his predecessors, both in its range and its engi- 
neering interest. The responsibility of develop- 
ing the engineering equipment of the post- 
‘ Dreadnought ’”’ fleet fell upon his shoulders and 
the thoroughness with which his work was done 
was shown when the Great War tested the engi- 


neering equipment of the Navy and never found it 
wanting. As befitted his office, Sir Henry was 
always in close touch with the scientific and engi- 
neering institutions. He served as Vice-President 
of the Institution of Naval Architects and as Pre- 
sident of the Institute of Metals and of the Junior 
Institution of Engineers. His work on many 
Government Committees included that of the 
Royal Commission on Oil Fuel and Engines, under 
the chairmanship of the late Lord Fisher. 

Sir Henry received many honours. He was 
made ©.B. in 1906 and K.C.B. in 1910. In 1912 
he was elected a Fellow of the Royal Society. 
His collaboration with the American Navy was 
recognised by the bestowal of the American Dis- 
tinguished Service Medal. He practically rewrote 
Richard Sennet’s “ Treatise on the Marine Steam 
Engine,”’ which has seen many editions. 

Although with increasing age Sir Henry’s retire- 
ment became more and more complete, he occa- 
sionally visited the Atheneum, of which he had 
been elected a member under the exclusive 
Rule IT in 1915, and was always welcomed by 
those who remembered the service he had _ per- 
formed at a critical period in our naval history. 
Up to the last he retained his health and his 
faculties, and his appearance changed very little 
from that of the portrait taken many years ago, 
which we reproduce. 








Literature 





Economics for Engineers. Second edition. By 
E. L. Bowers, Ph.D., and R. H. Rowntree 
Ph.D. London: McGraw-Hill Publishing Com- 
pany, Ltd. 1938. Price 24s. net. 


Tuis is intended to be a text-book for use in engi- 
neering colleges to enable the student to appreciate 
the economic problems which have so profound 
an effect on his profession, problems which become 
increasingly difficult and involved, and which it is 
incumbent on the engineer to help to solve. The 
most valuable feature of this work is that it has 
been written primarily for the engineer, and it has 
been thoroughly tested by continuous use in the 
Ohio State University and other institutions in 
the United States since 1931. It is significant 
that it has already been found imperative to revise 
it to such an extent, to meet the changed con- 
ditions, that it has been rewritten from cover to 
cover, and rearranged with much excluded, but 
far more added. The result is that it is 100 pages 
longer than the original edition. - 

Before embarking on the task of revision the 
authors very wisely invited criticisms and sug- 
gestions from several practising engineers. Hence 
it is not unduly theoretical or academic, and it is 
not dogmatic ; indeed, the very changes, clearly 
described, that have occurred in the last few years 
would deter a wise man from laying down the law. 

Among the subjects that are introduced for the 
first time or more fully developed may be mentioned 
the interrelation of technological progress and the 
economic system; the legal background of the 
present system ; the value of money, banking, and 
credit ; the foreign trade and finance of the 
United States; ever-changing international rela- 
tionships ; labour relations between employer and 
employee ; the movement for social security ; and 
finally the collectivist economic system as opposed 
to the capitalist. 

The book has now been divided into four main 
sections, the first of which is introductory in 
character, dealing with the basic principles under- 
lying economics, and their relation to engineering, 
with the method of analysing them. The second 
part is devoted to the business system, depicting 
its development and growth, with a clear descrip- 
tion of the part played by money, credits, and 
banking, as well as two interesting chapters on 
industrial trade and finance. The theme of the 
third part is value theory, in which are handled 
problems relating to consumption, competition, 
monopolies, price of labour, capital, land, and 
management. ‘The fourth part, perhaps that of 
the most interest to the average engineer, concerns 
itself with many of the present-day economic 
problems, including investments, risks, the business 
cycle, labour relations, economic insecurity, public 
expenditure, taxation, and control of business, 
and lastly the economics of collectivism set out in 
an impartial manner. 

In covering as wide a field as has been indicated 
above the authors cannot, and undoubtedly did not, 
expect to treat each subject exhaustively, but they 
write clearly, concisely, and logically, so that most 





engineers will understand them, and fully realise 
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that there is still much to be learned before they 
can “ pull their weight ” in the economic sphere. 

Students in this country who may be thinking of 
taking this as their text-book should remember 
that its outlook is American, but the problems are 
universal ; it will be found to be a very useful 
exercise to compare the trend of events in the two 
countries. ‘lo instance one example, the trust 
system, and the way trusts have been formed, are 
described very well, while the manner in which 
anti-trust legislation became necessary is brought 
to notice. This can usefully be contrasted with the 
steps taken in this country towards the rationalisa- 
tion of industries. When the legal sphere is entered 
the authors advocate legislation to safeguard the 
workers, and we are glad to feel that appropriate 
measures have already been taken in this country 
to cover some of their criticisms. Nor must the 
student fail to remember that the attitude of the 
manual worker towards economic problems is 
very different on the two sides of the Atlantic, and 
perhaps with their greater desire to remain indi- 
vidualists the American outlook may be the 
sounder one. 

Among the advantages of capitalism the authors 
mention that it has led to a remarkable increase in 
the quantity and diversity of production, and that 
the standards of living have advanced, while the 
opportunities for pleasure and recreation are 
infinitely superior to those formerly enjoyed. The 
authors suggest that the most convincing argument 
in its favour is “ the fact that the system actually 
works.’ The Fascist and Nazi programmes of 
Italy and Germany are lightly brushed aside as 
being of a hybrid nature and not identifiable 
closely with either capitalism or collectivism. Their 
political character tends to abolish economic 
freedom. 

When we come to the consideration of the 
collectivist system we notice the change that has 
taken place since the first edition of this book was 
published, for then the Soviet system was regarded 
as a huge experiment, whereas now we are informed 
that although sharp differences of opinion exist as 
to the success or otherwise of the Russian method, 
“this much at least may be said : Like capitalism, 
it actually works.” 

There is much food for thought in the authors’ 
considered opinion that as collectivism presup- 
poses industrial planning on a national basis, 
covering all forms of production, marketing, 
finance, and distribution, involving considerable 
technical knowledge, there should be a wide sphere 
of influence open to the properly trained engineer. 
We read “if engineers could devise national plans 
which would be followed, it might be possible to 
provide every family with a decent standard of 
living, practically to eliminate business cycles and 
economic insecurity, and to enrich the lives of the 
great mass of people through a shorter working 
week and more leisure activities. In the final 
analysis the ‘human’ factor probably will decide 
the issue.’’ What the engineer will obtain for pro- 
viding this happy state of affairs we are not told, 
but presumably “ virtue is its own reward.” 

Those who feel themselves conversant with the 
subjects treated in ‘‘ Economics for Engineers ” 
might with advantage tackle some of the problems 
that appear at the end of each chapter, where also 
will be found useful lists of other books germane 
to the subject. 


The Training of the Upper Nile. By F. Newnovusz, 
B.Sc. London: Sir Isaac Pitman and Sons, 
Ltd. Price 6s. net. 

IN this book the author describes the various efforts 

which have been made to master the intricacies of 

the Nile in the forty years or so which have 
elapsed since observations were first started on the 

Bhr-el-Gebel or Upper White Nile. The first 

report which Sir William Garstin published in 

1904 is an account of a voyage of exploration in 

districts which had previously only been visited 

by adventurous explorers and no better evidence 
of the civilising effect of the British administration 
established after the final defeat of the Mahdi 
could be forthcoming than that provided by the 
book under review. After Sir William Garstin’s 
preliminary survey the first step was to organise 
an irrigation staff in the Sudan with headquarters 
at Khartoum to explore the country, make surveys, 
build river gauges, and establish river gauging 
stations to accumulate the essential statistical 
records. Later on dredging plant was imported 
and put to work on certain tentative schemes, and 
in the course of time valuable experience was 
accumulated. It was soon apparent that water 
losses by evaporation were very great, and much 
of the work which has since been done has been 





devoted to correctly appraising the magnitude of 
these losses and their possible influence on any final 
scheme. Proposals were put forward and investi- 
gated for bodily diverting the flow of the river 
from its established course either to a more or less 
obsolete neighbouring channel, which may at one 
time have been the main river or to another river 
nearer the Abyssinian border by means of a new 
cut across country. Yet another proposal was to 
dredge an entirely new canal some 250 miles long 
running due north and south so as to short-circuit 
the swamps. The author deals with all these in 
detail. 

But the elimination of losses was only part of 
the problem ; storage had also to be provided to 
make up the deficiency of water at certain seasons 
from abundance available at others and, at the 
same time, regulating weirs or barrages had to be 
designed and built so as to afford means for 
diverting the water from the river on to the land 
through perennial irrigation systems which had 
themselves to be created in substitution of the 
inundation systems which had existed since pre- 
historic times. At the time of the British occupa- 
tion there already existed a work, famous in itself, 
first conceived in 1833 and subsequently completed 
in 1861, but never effectively utilised until it had 
been restored and consoldated between 1884 and 
1898 after the British occupation. This was the 
Delta barrage, and during the latter year the 
original low-level Aswan dam was and sub- 
sequently completed in 1902. By this time the 
irrigation staff had gained experience and the 
developments recorded in the book under review 
began to shape more rapidly. Thus the Assiut 
barrage and canalisation system were constructed, 
also the Zifta barrage, and then the Esna barrage, 
and these were followed by the Makwar dam on the 
Blue Nile, some 250 miles south of Khartoum, to 
give the Sudan its first gravitation system of irri- 
gation. Then came the Gebel Aulia dam and 
survey expeditions to Abyssinia to evolve a scheme 
for regulating the Blue Nile at Lake Tsana. 

While Egypt at certain seasons suffers from a 
deficiency of water, at others it is menaced by 
inundaton, a danger which might be intensified 
by injudicious schemes of control, and it has also 
been the author’s object to show how this aspect 
of the problem has been kept in view and dealt 
with. 

The Upper Nile flows through swamps as a river 
without retaining banks. with numerous lateral 
spill channels overgrown with papyrus and other 
vegetation which accelerate evaporation, and the 
fundamental problem has been to decide whether 
the main river should be diverted, either wholly 
or in part, to another channel or whether it should 
be confined between banks to its existing channel. 
The author’s conclusions indicate that a diversion 
scheme would probably be more costly than an 
embankment scheme and would benefit Egypt less 
promptly and that the inundation menace can be 
disposed of more economically by the proper 
regulation of the discharge of Lake Albert by means 
of regulating works constructed at its outlet. The 
volume of literature which has appeared from time 
to time dealing with this subject has been con- 
siderable and sometimes controversial, but in the 
author’s book will be found a general exposition 
which, although somewhat condensed, is from a 
competent source and adequate for the purpose. 








Letters to the Editor 


(We do not hold ourselves responsible for the opini 
correspondents) 
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“ HUMAN ENGINEERING ” 


Sir,—Your editorial article of April 28th under 
the heading “Human Engineering” suggests to 
me that some news of the Engineers’ Guild, apropos 
of your theme, may be of interest to your readers. 
Commenting on Mr. Robert F. Legget’s article, 
“The Engineer and the Community,” which you 
reprint in the same issue, and which was first pub- 
lished in Canada last October, you surmise that at 
that date Mr. Legget may have known little of the 
Engineers’ Guild. I am able to tell you that he has 
since become aware of it, probably through your 
columns. In February he sent us a copy of his 
article and asked for our brochure, which we gladly 
sent him. A correspondence ensued, by means of 
which we hope to maintain intercourse on the develop- 
ments of ‘‘ human engineering’ in our respective 
countries. 

We have much other evidence of the eagerness 
with which engineers interested in the social relations 
of engineering seek each other out from all over the 





world, and perhaps I may be allowed to mention 
one or two instances. Dr. Bertram Lillie, Principal 
of the Lester School of Technical Education in 
Shanghai,’ wrote that he was chairman of an associa- 
tion there whose objects were similar to the Guild’s, 
was about to visit London, and would like to meet 
our representatives. He spent the evening of March 
8th last with the Guild’s Secretary and myself in 
mutually interesting and profitable discussion, as 
a result of which we are in correspondence with 
British engineers in Shanghai. It was naturally 
with deep regret that we learned from the newspapers 
a few days ago of Dr. Lillie’s death as the result 
of a motoring accident in Shanghai, which must 
have followed very shortly after his return there. 

We have just had an inquiry for information 
from the Sydney branch of the Australian Institute 
of Engineers. A member of our Council returned 
recently from a visit to the United States, as a result 
of which we are sending accounts of our progress 
to engineers there and are learning of the activities 
of the American Engineering Council, and the 
American Engineers’ Council for Professional Develop- 
ment. And as I write, I have before me a letter 
from the Secretary-General of the Syndicat Pro- 
fessionel des Ingenieurs Diplomés Frangais with 
suggestions for liaison. 

Our recent home activities have been dominated 
by the duty of presenting to our members the draft 
of a revised constitution, their acceptance of which 
will be invited at a meeting at Caxton Hall on May 
24th. The draft proposes that the objects of the 
Guild shall be declared to be “ to promote and main- 
tain the unity, public usefulness, honour, and interests 
of the Engineering. Profession.” Provision is made 
for the establishment of district branches, each of 
which shall elect one or more representatives to a 
General Council, and for the creation of a class of 
associates, without voting power, consisting of 
persons preparing to obtain qualifications which 
would make them eligible for ordinary membership. 
The subscription for ordinary membership for 
twelve months from the date of admission is one 
guinea. 

May I not appeal confidently to your readers 
for their cordial support ? I do suggest to them, 
on the facts given above, that the nucleus has been 
established of an organisation consistent with the 
honour and support which we accord to the institu- 
tions, and at the same time well calculated to give 
their members every opportunity to discuss freely 
all matters affecting the profession and its relations 
with the community and to form and give effective 
expression to an authoritative body of general 
engineering opinion thereon; to contribute to the 
solution of what you, Sir, have called “‘ the problems 
associated with the impact of technology upon 
society ” ; to establish and maintain communication 
with our professional brethren in all lands; to 
exercise a beneficent influence in public affairs ; 
and even possibly to contribute to the release of 
engineering activity throughout the world from the 
wasteful and hateful task of war preparations, and 
its direction, where by definition it belongs, to the 
use and convenience of man. 

All communications for the Guild should be 
addressed to the Honorary Secretary, The Engineers’ 
Guild, care of Midland Bank, Ltd., 1, Central 
Buildings, London, S.W.1. 

RosBeRtT CHALMERS, 
Chairman of Council. 
London, May 2nd. 


“THE HISTORY OF AN INVENTION ” 


Sir,—The article by Dr. Rosenberg, entitled ‘‘ The 
History of an Invention,” which appeared in your 
issue of April 14th, I found of great interest, and I 
should like, if it is not too late, to make some com- 
ments thereon, with particular reference to the 
author’s remarks on reversal of polarity. 

It has been my experience that reversal of polarity 
is due, not to the alternating M.M.F. produced in 
the converter armature by the starting current, as 
suggested by Dr. Rosenberg, but by the alternating 
pressure which appears at the commutator brushes, 
and which is caused by the starting current flowing 
in the armature winding. The generated pressure 
invariably begins to build up in the proper direction 
as the speed rises, reversal, when this occurs, taking 
place when the machine is near synchronous speed, 
the alternations at the commutator brushes then 
having a low frequency. 

The generated pressure between the commutator 
brushes combines with the pressure due to the 
starting current to produce a fluctuating resultant, 
which is impressed on the field winding. If the 
generated pressure has reached such a value as to 
prevent the resultant actually reversing, reversal of 
the field polarity is thereby avoided. Should, how- 
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ever, the generated pressure be insufficient, the 
resultant, fluctuating at a low frequency when the 
machine is near synchronous speed, will reverse 
periodically, and periodic reversal of the field will 
likewise take place, the machine then pulling into 
step with correct or incorrect polarity, according to 
the instant at which favourable conditions occur 
between armature and field system. 

With reference to the phenomenon of running 
through synchronous speed to something approach- 
ing the full speed of the pony motor, this habitually 
occurs with some machines. The heterodyne then 
produced by the generated and impressed pressures 
on the A.C. side of the converter reduces the torque 
of the starting motor, thus pulling the speed down 
until synchronising occurs. There is another case, 
not mentioned by Dr. Rosenberg, in which the con- 
verter, although started by a motor having one pair 
fewer poles, fails to reach synchronous speed, owing 
to the generated pressure building up too rapidly and 
producing the heterodyne spoken of above. Both 
these cases are usually dealt with very simply without 
shutting down and restarting, and it is somewhat 
surprising to Jearn that one of them at least caused so 
much trouble in the early development of this most 
interesting and valuable invention. 

Ernest F. Smira. 

36, Victoria Terrace, 

Dunfermline, Fife, 
May 3rd. 


LOCOMOTIVE EXPERIENCES 


Srr,—--I wish first to endorse most heartily Mr. 
Maybank’s opinion of the G.W.R. “ Castle ’’ class 
locomotives with regard to their work on moderately 
loaded high-speed expresses, and, secondly, to echo 
his eulogy of ex-driver F. W. Street, with whose 
exploits on the “ Bristolian” and “Cheltenham 
Flyer ’ I was closely acquainted for a period of two 
years prior to his retirement (having, incidentally, 
been present on the up “ Bristolian ’’ run mentioned 
in the third paragraph of Mr. Maybank’s letter). 

It was my pleasure and privilege to record Street’s 
last runs on both these trains, and grandes finales 
they were in good sooth ! Going down to Bristol with 
No. 5036, ‘“‘ Lyonshall Castle,” and the customary 
load, he got us through Bath in 86 min. 15 see., in 
spite of a slight permanent way slack (to 55 m.p.h.) 
at Twyford and in the face of a strong S.W. wind ; 
after the slack, speed rose to the unusual maximum of 
83-7 at Cholsey, fell to 73-5 near Shrivenham (where 
the wind caught us badly), and rose to 83-5 at 
Wootton Bassett; a merry “ burst” at 95 beyond 
Dauntsey (proving that Mr. Maybank’s 96 was no 
‘fluke ’’) was succeeded by 78-5 minimum at 
Corsham and 85-5 approaching Box, after which we 
were “‘all easy ’’ on to Bristol, reached in 100 min. 
51 sec., or a possible time of 98 min.; the 91-4 miles 
from West Drayton to Bathampton were covered at 
79 m.p.h. average. Coming back, he scored a real 
triumph, as, in spite of slight signal checks at Coalpit 
Heath, Didcot and Slough, a very severe one (to 
1 m.p.h.) at Kennet Bridge, and a veritable crawl at 
Westbourne Park (in consequence of the Paddington 
box fire), we rolled into the terminus on time; 
maxima were 89 at Little Somerford, 88-5 at Wantage 
Road (after 64-5 through Bassett), and 86 at Reading 
after the Didcot hindrance, while, not a whit daunted 
by the Kennet Bridge and Slough checks, “‘ F. W. 8.” 
worked his steed up to 84 at Burnham and 82 at 
Ealing! “Net” time on this grand run was 
98? min. 

No less meritorious was his final ‘‘ Flyer ” journey, 
on which we actually kept the 65 min. schedule from 
Swindon with ‘“‘ No. 5036 ”’ and a load of 7, in spite 
of a dead stand for 21 sec. beyond Westbourne 
Park and a crawl into Paddington on account of 
post ignem precautions; prior to that Street had 
‘eased ’’ to 70 at West Drayton, where the weather 
had become somewhat misty, and had been brought 
down to 25 m.p.h. for adverse signals at Acton ; 
our maxima were 89 and 87 at Steventon and Maiden- 
head, respectively, with an average of 85-8 from 
Uffington to West Drayton, while “ net ’’ overall time 
did not exceed 59 min. 30 sec. 

A “Flyer ”’ run of his which thrilled me consider- 
ably was one made in June, 1938, when, with No. 5056, 
‘* Earl of Powis,”’ and 7, he did Swindon to Paddington 
in 64min. 41sec. after a dead stand at Foxhall 
Junction lasting 66 sec. (due to jammed points at 
Didcot East) and a permanent way slack at Acton 
to 28 m.p.h.; ‘‘ net ” time was no more than 58 min. 
15 sec., and maxima were 92 at Steventon and 90 at 
Slough, a stretch of 33 miles being covered at 88-3 
average. I also had another startling up “ Bristolian ”’ 
behind him in June, 1937, and on this occasion, with 
No. 5039, ‘“‘ Rhuddlan Castle,” and the usual load, 
we were actually through Reading in 67 min. 20 sec., 
which would have given us a “ possible ” of 95 min. 





to Paddington, had not the presence ahead of the 
6.8 p.m. arrival from South Wales necessitated severe 
‘easing ’’ to avoid checks; 67 m.p.h. was attained 
before Badminton, 93 at Little Somerford, and, after 
58 at Bassett, steady 88 and 90 alternating all the 
way from Shrivenham to Cholsey. 

Many other achievements of Street’s have been 
given prominence from time to time in the Railway 
Magazine, and in the January, 1939, issue on page 69 
will be found a brief summary of some of the more 
notable ones. 

A driver of the skill, courage, and enterprise of 
Francis Street is an asset to his company while he is 
in harness, and, once retirement claims him, it is not 
easy to fill his place. One can safely assume that, 
given many more of his calibre and many fewer of the 
“5S min. late start, 10min. delays, 15min. late 
arrival ’’ type of engineman, unpunctuality would 
become, if not entirely a thing of the past, in any 
event a greater rarity than at present. 

London, May 9th. J. E. L. SKELTON. 


EMPLOYERS AND TERRITORIALS 


Sir,—Owing to the fact that so much publicity 
has been given to the word “Conscription”? in 
Press descriptions of the Government’s new policy 
for six months’ compulsory training for young men 
of twenty to twenty-one, it seems to me that there 
is a danger that many older men may think that there 
is no longer any necessity for them to offer their 
services, That this is not so it is of the greatest 
importance to proclaim on every possible occasion, 
and no one can do more in this direction than the 
“employers.” The best way in which an employer 
can do this is by continually bringing it before those 
who work for him, that if they volunteer they will 
not be worse off financially than those who do not 
volunteer. 

Making inquiries in my own constituency, I 
have been impressed, and delighted, by what I 
find those firms whom I have already asked are 
doing. For instance, the Dunlop Rubber Company 
are allowing operatives a fortnight’s camp and 
day-work pay for both these weeks. In addition, 
they get a week’s holiday with pay under their good 
time-keeping system. The staff are allowed a fort- 
night’s camp on full pay, and, in addition, one week’s 
holiday with two week’s pay. I believe this firm is 
the first ever to produce its own recruiting posters. 
The General Electric Company, Ltd., are paying £1 
per week to each man for attending camp. The 
Wolseley Motor Company are paying £1 per week 
for each week in camp, in addition to the ordinary 
annual holiday payment. All employees of the Moss 
Gear Company and Birmingham Electric Furnaces 
are allowed camp and ordinary holiday with full 
pay. M. B. Wild and Co. allow all employees 
full pay for a fortnight at camp. 

I am glad to think that the employers in Erdington 
are giving such a splendid lead, and I am sure that 
it will not be long before all employers, both large 
and small, are doing the same all over the country. 

J. A. Cecm Wricut, M.P. 

Birmingham, May 8th. 


RICHARD THOMAS, EBBW VALE WORKS 


Sm,—With reference to your recent articles on 
the Ebbw Vale Works of Richard Thomas and Co., 
Ltd., we should be glad if you would make it clear 
that the whole of the rolling mill plant was built to 
the designs of the United Engineering and Foundry 
Company of Pittsburgh, U.S.A., who were retained 
by Richard Thomas and Co., Ltd., as consultants 
for this rolling mill installation.* 

Davy and United Engineering Company, Ltd., of 
Sheffield, are now the sole builders for the whole of 
the British Empire of machinery designed by the 
United Engineering and Foundry Company, but the 
magnitude of the Richard Thomas contract was such 
that, in order to give the deliveries required, the 
work was spread amongst several machinery builders 
in this country, of whom Fraser and Chalmers were 
one. ; W. RED, 

Sheffield, May 5th. Managing Director. 


INLAND TRANSPORT AND DEFENCE 


Srr,—In your issue of May 5th Captain G. C. C. 
Henderson does less than justice to some of the 
waterways of this country. 

The Trent Navigation in particular, far from being 
“in a state of neglect and obsolescence,” has been 
very thoroughly reconstructed throughout in recent 
times. Indeed, since the war, 70 per cent. of our 
permanent way (locks, dredged channel, &c.), 80 per 
cent. of our warehouse and terminal facilities, and 





* This was clearly stated in the article in middle column, 
page 588.—Ep., Tue FE. 





90 per cent. of our moving stock have been entirely 
renewed and brought up to date. This modernisa- 
tion has greatly increased the capacity of the river. 

The craft in use comprise a large number of 150-ton 
barges, some of which are fitted with engines of up to 
180 H.P. The service has been so much appreciated 
by traders that the Trent Navigation now carries 
nearly a fifth of all Nottingham’s external traftic and 
the tolls received have gone up sevenfold. 

While fully at one with Captain Henderson in his 
desire to see that our defensive policy so far as water 
transport is concerned rests upon sound technical and 
economic foundations, we must claim some recogni- 
tion for the work which has already been done. 

A useful development of this work would be so to 
enlarge the gauge of the Trent and Mersey Canal that 
the large fleet of Trent boats could be transferred, if 
necessary, in a national emergency to Liverpool. 
These river craft load on the offside of steamers, and 
so would relieve the quays of some of the congestion 
which such an emergency would entail. 

J. T. Evans, 
Engineer and Manager. 
Trent Navigation Company, 
Wilford Street, Nottingham, 
May 9th. 








Sixty Years Ago 


RoBERtT STEVENSON 


“Tr is not very often observed, in England at 
least, that the engineering reputation achieved by 
one generation descends undiminished to the next.” 
With these words we opened a review in our issue of 
May 9th, 1879, of David Stevenson’s “life”? of his 
father, Robert Stevenson. The Stevenson family in 
Scotland, however, formed an exception, for Robert, 
the constructor of the Bell Rock Lighthouse, had left 
behind him two distinguished sons, David and 
Thomas. We were naturally ignorant of the fact that 
he had also left behind him a grandson—Thomas’s 
son—who in time would become distinguished to an 
even greater degree, who had recently published a 
little book called ‘“‘ An Inland Voyage ”’ and who was 
about to follow it with another entitled “ Travels 
with a Donkey.” To-day it is difficult to read our 
review without allowing thoughts of that grandson 
to intrude themselves. Overcoming the temptation 
to wander away from the grandfather, we record that 
Robert was born at Glasgow in 1772. His father, 
Alan, a West Iridia merchant, died at an early age, 
and his mother, migrating to Edinburgh, married 
Thomas Smith, an iron merchant, shipowner and 
lamp maker of that city. Smith was appointed engi- 
neer to the Commissioners of Northern Lights on 
their incorporation in 1786. He employed young 
Robert to superintend the erection of a lighthouse on 
the Little Cumbrae in the Clyde. Robert did his 
work well, was taken into partnership, and duly 
married his stepfather’s daughter by a former 
marriage. Robert in time succeeded his now father- 
in-law as the Commissioners’ engineer and reached 
fame by the construction of the Bell Rock Lighthouse, 
11 miles off Arbroath, on the east coast of Scotland. 
In 1824 he published a book describing that great 
work. In some respects, so we said in the course of 
our review of David's “life” of his father, we felt 
that it would have been better if Robert’s reputation 
as an engineer had been allowed to rest on his own 
classical work. As a general or consulting engineer 
he practised many branches of the profession besides 
lighthouse building, but it was as a builder of light- 
houses that he would always be remembered by his 
fellow-countrymen. Some of the details of his work 
outside that branch which his son had included in his 
‘life’? seemed to us to diminish or dilute his just 
fame. Robert’s own book of 1824 had been for some 
years out of print, but it should, we held, be read in 
the original, not only for its technical value, but for 
the “ characteristic quaintness and graphic beauty of 
the narrative.” Robert had studied under, among 
others, Dugald Stewart, and something of Stewart’s 
affluence of style might be discerned in his great book 
on the Bell Rock Lighthouse.... Thoughts of the 
grandson return. Characteristic quaintness, graphic 
beauty, affluence of style—are not these the very 
epithets which best describe the writings of R. L. 8. 
after he had “dusted the granite chips from his 
hands” and developed his supreme craftsmanship 
of the pen ? 








Tue Iron anv Streeu InstiruTe.—-The annual dinner 
of the Iron and Steel Institute was held last Thursday, 
May 4th, at Grosvenor House, London. The toast of 
“The Institute and the Iron and Steel Industries ” was 
proposed by Admiral of the Fleet the Right Hon. Lord 
Chatfield of Ditchling, Minister for Co-ordination of 
Defence, and the President, the Earl of Dudley, replied. 
Viscount Greenwood of Holbourne proposed the toast 
of “The Guests,” to which the Right Hon. Richard 
B. Bennett responded. Proceedings were brought to a 
close when the President had ait to his toast, proposed 
by Engineer Vice-Admiral Sir Harold A. Brown, Director- 
General of Munitions Production. 
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Bridge Standardisation in Turkey 


o 


JINCE the foundation of the Turkish Republic, a 
\O serious effort has been made by the Turkish Govern- 
ment to develop railway construction work. The 
speed with which the programme has gone forward 
has necessitated the establishment of a certain 
number of standards for bridges. About 125 miles 
of line are being built each year, and the bridges 
required are frequent, especially in the hilly and 
desert regions. The standards which have been 
set up have permitted the standardisation of concrete 
forms, thereby reducing work both on the job and 
in the drawing up of specifications. 

Standardised masonry and concrete arch bridges 
have been developed with arches up to 50 m. clear 
span. The stress calculations used in designing these 
standard bridges are those of the German railways. 
The thickness of the arch at the key is calculated by 





bridge flooring rests—see Fig. 2. These vertical 
panels have a thickness varying between 25 cm. and 
30 cm., according to the structure, while the bridge 
floor is between 30 em. and 40 cm. thick. The moulds 
—seeengravings above—on which these arches are cast 
are standard and made up in sections from angle iron 
framing and wood, so that assembly is very rapid. 
For small spans up to 8 m., a combined masonry and 
concrete construction—Fig. 3—is used. The piers 
are in masonry while the spans are straight beams in 
concrete with expansion joints on each pier, over 
which the flooring is laid. 

Metal bridge structures have also been standardised 
in spans of 32 m., 40 m., 50 m., and 60 m. An 
example of a 60 m. span is illustrated in Fig. 4, 
while in Fig. 5 we reproduce a view of the deck of a 
bridge with three 32 m. spans. On the line to the 




















FIG. 5—STEEL BRIDGE ON SIVAS-ERZERUM LINE 


the Sejourne formula (V. Gay, ‘“ Ponts en Macon- 
nerie,” Paris, 1924) for the masonry bridges, and by 
Melan’s formula (Melan, “ Bogenbrucken, Handbuch 
fiir Eisenbeton,” Vol. IX, Berlin, 1932) for the 
concrete bridges. 

‘The construction of masonry arches—Fig. 1, 
page 592—is carried out in such a way that the 
masonry forms the mould into which the concrete is 
filled up to a line forming the tangent to the extrados 
of the masonry arch and inclined at about 10 deg. 
from the horizontal. In some cases the masonry arch 
is first lined with a layer of concrete if the masonry is 
not sufficiently thick by itself, before the filling is 
cast. 

Except for small arches up to 15 m. span, concrete 
arches are built to carry concrete support panels, 
rising up from the top of the arch across its full width 
and supporting the longitudinal beams on which the 





frontier of Irak a few spans of 100 m. were used, and 
there is now a projected span of 120 m. For spans 
up to 60 m. a standard trellis beam of trapezoidal 
form is used. For longer spans, however, a system of 
bracing with secondary diagonals on the Miiller 
system is employed. Im all cases the material is 
steel equivalent to the German standard St. 37. 
High-tensile structural steel, which was suggested, 
has not been used because it was considered to exhibit 
unfavourable behaviour under dynamic loads, such as 
those produced by trains. The construction is 
designed in such a way that at a later period it will be 
possible to reinforce it, so that the bridges may take 
heavier trains than those for which they were 
originally built. 

The engineer responsible for the design of most of 
these standard bridges is Mr. Kann, of the Railway 
Department, Ministry of Public Works. 





Marine Combustion Engines with 
Pneumatic Power Transmission* 
By Dr. H. G. HAMMAR anv E. JOHANSSON 


THE mechanical means of propulsion which are 
used for driving ships may be divided into two 
groups—internal combustion engines, and steam 
engines. Both these types have their advantages 
and disadvantages. When a comparison is made 
between the internal combustion engine and the 
steam engine one will find that the advantages of 
the former consist chiefly of the following :-— 


A high thermal efficiency and, therefore, a 
low fuel consumption and small bunker weight. 

The machinery is capable of developing full 
power and maintaining constant fuel consumption 
even at high sea-water temperatures. 

For engines of medium and large size less 
personnel is required than for steam engines, 
especially those with coal-fired boilers. 

A steam engine has also its advantages among 
which the following might be mentioned :— 


The revolutions of the propeller can be regulated 
to suit high propulsive efficiency. 

Very good manceuvring qualities. 

Possibility of increasing the engine 
considerably above the normal. 

The main engine can be operated at a low number 
of revolutions compared to the normal. 

Several engines can be driven from a central 
source of energy. 

By using turbines, engine plants can be built 
to meet the highest requirements in respect of 
power. 


torque 


THE GOTAVERKEN SYSTEM 

With a view to producing a type of machinery 
which would have the advantages of both the 
internal combustion engine and the steam engine, 
an internal combustion engine system has been 
developed which will now be described. 

The principle which has been developed aims 
at generating an operating medium which, like 
steam, can be led through pipes and used for operat- 
ing either piston-driven engines or turbines. The 
driving medium is produced by an internal com- 
bustion engine working with a back pressure. The 
power developed in the combustion cylinders is 
used to compress air which is mixed with the com- 
bustion gases. 

It was considered necessary that the driving 
medium should have a temperature such that 
ordinary steel could be used for the pipe lines, and, 
if it was to be employed in reciprocating engines, 
the temperature should be low enough for the 
cylinders of the reciprocating engine not to require 
cooling ; similar, in fact, to a steam engine. 

The temperature of the driving medium was 
therefore established normally at 425 deg. Cent., with 
maximum of 450 deg. Cent., for reciprocating 
machinery, and 500 deg. Cent. for turbines. 

The investigations which were carried out in 
order to determine the pressure which the driving 
medium would reach if the temperature was estab- 
lished at 425 deg. Cent., indicated that the pressure 
became low if the normal combustion pressure of 
the Diesel motor was used. It was therefore found 
necessary to increase the combustion pressure. 


* The Institute of Marine Engineers, April 18th. 
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This caused no difficulty. On the contrary, it turned 
out to be an advantage, because a greater expansion 
ratio, with consequent improvement of the thermal 
efficiency, was obtained together with supercharge 
of the combustion cylinders. 

Investigation showed that if a combustion pressure 
of 60 atmospheres be selected with air injection 
and 70 atmospheres with mechanical injection of 
the fuel, the pressure of the driving medium becomes 
» atmospheres, or 4-0 kilos. per square centimetre, 
above atmospheric pressure. 

Investigation also showed that the thermal 
efficiency obtained with this system was quite as 
high as that obtained with a Diesel engine. This is 
due to the fact that the indicated power obtained 
when the combustion gases are permitted to expand 
from the increased combustion pressure adopted in 
this system to atmospheric pressure is much greater 
than that obtained with a Diesel engine, where the 
expansion of the gases is cut off at 3 atmospheres. 

The combustion engine for producing the gas 
mixture, which might be called the generator, is a 
fast-running two-stroke-cycle engine with a high 
supercharge, and an effective mean pressure of 
7-5 kilos. to 8-0 kilos. per square centimetre. This 
engine therefore becomes very light compared with 
a Diesel engine intended for direct propeller drive. 
It is therefore possible to build large engine plants 
in which the weight of the generators and the pro- 
pellmg machinery will not exceed 20 kilos. per 
shaft horse-power. For small engine plants the 
weight can be kept very low. 

The generator performs the same function as 
the steam boiler in a steam engine plant, and has 
therefore been popularly named a “ Diesel boiler.” 


COMPARISON BETWEEN DIFFERENT SYSTEMS OF 
PoWER TRANSMISSION 


Engine plants with what, for want of a better 
term, we call pneumatie power transmission, weigh 





such as tug boats and ice breakers, are of considerable 
importance, are superior with pneumatic power 
transmission and a reciprocating propelling engine 
than with a direct-coupled motor. The manceuvring 
capability is even better than with a steam engine, 
because the driving medium with pneumatic trans- 
mission is led to all the cylinders, whereas steam 
is led to the high-pressure slide or poppet valve 
only. If, therefore, in a steam engine, the high- 
pressure slide valve is in such a position that the 
steam inlet to the cylinder is closed, high-pressure 
steam must be admitted to the receivers of the 
engine. These operations delay manauvring. In 
pneumatic power transmission, at least one inlet 
valve is always open in the propelling engine, so 
that gas is admitted to at least one cylinder when 
manceuvring. ; 

For certain vessels, auxiliary engines consume 
a great deal of power at times when the propelling 
engine is not fully loaded. This, for example, is 
the case in trawlers which, when they are using 
the trawl winch, do not use the whole power of the 
propelling engine. If direct-coupled propelling 
motors are used, the auxiliary engines must be 
made specially powerful in order to drive the trawl 
winch at the same time as other auxiliaries. For 
such vessels it is an advantage to have a common 
source of power as is the case with pneumatic trans- 
mission, the same as in steam. 

For larger power requirements, piston-driven 
propelling machinery cannot be used. Only turbines 
or electric motors can be considered in such cases. 
With pneumatic power transmission and turbines, 
however, it is possible to build internal combustion 
machinery for the greatest power requirements. 


INTERNAL COMBUSTION ENGINES FOR PNEUMATIC 
PoWER TRANSMISSION 

The first experiments with machinery of the 

type deseribed were carried out during the years 





engine is very small. It was thought that the 
wear would be great on account of the high tem- 
perature of the gas; but, on the contrary, it has 
become evident that the wear is small; after nearly 
eight years’ service it amounts to only about 0-2 mm. 

The arrangement of the machinery in this vessel 
is shown in Fig. 1. 


A 1000 8.H.P. Prant 


After experience had been gained in the tug 
boat of machinery of the foregoing type, the research 
and patrol vessel “Skagerak’’ was built. The 
stipulated requirements for this vessel were as 
follows :— 


The vessel should be capable of running at speeds 
ranging from 1 knot to full speed and be equipped 
for trawling and ice breaking. The normal speed 
should be 11} knots. When ice breaking the pro- 
pelling machinery should develop at least 850 8.H.P. 

Owing te these special requirements it was con- 
sidered advisable to fit two generators in the vessel. 
When running normally one generator only is used, 
but at full speed, and when ice breaking, both 
generators are used. All deck machinery, such as 
steering gear, windlass, capstan, and trawl winch, 
are pneumatically driven. The propelling engine 
is fitted with three cylinders having dimensions of 
600 mm. bore by 720mm. stroke. During the trial 
trip the engine developed over 1000 8.H.P. at 
141 r.p.m. The generators, each having two cylinders 
with a bore of 370 mm. by 480 mm. stroke, generate 
the required gas for 1000 S.H.P. at 300 r.p.m. 
The fuel consumption at normal speed using one 
generator amounts to 192 grammes per shaft horse- 
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less than plants with geared motors or electrical trans- 
mission. In common with electrical transmission 
the system has the advantage over geared motors 
that the source of energy need not be placed at the 
propeller shaft, but can be placed where it is found 
most suitable. 

With geared motors and slip couplings the losses 
in the couplings and gearing total about 5 per cent. 
With electrical transmission the losses are 10 to 20 
per cent., depending upon the size of the plants. 
As previously mentioned, the pneumatic power 
transmission system has the same thermal efficiency 
as that of the Diesel engine. With pneumatic 
power transmission the fuel consumption obtained 
is therefore somewhat lower than that for geared 
motors and considerably less than that obtained with 
electrical transmission. 

For geared motors the power is limited, because 
the motors must be grouped around the propeller 
shaft and not more than four motors can be coupled 
up to the same shaft. 


COMPARISON OF PNEUMATIC POWER TRANSMISSION 
WITH DIRECT-COUPLED Om ENGINE 

For an engine with pneumatic power transmission 
the propelling engine comprises only a part of the 
machinery. Its cost and weight are therefore much 
lower than that for a direct-coupled motor which 
alone forms the whole of the propelling engine. 
On account of this the propelling engine with 
pneumatic transmission can, as with steam engines, 
be designed for a number of revolutions which will 
give maximum propulsive efficiency. In most cases 
it is not suitable to design an engine plant with 
direct-coupied motors with a low enough number of 
revolutions to obtain the best propulsive efficiency 
because the motors will then become too heavy 
and expensive. With direct-coupled motors it is 
therefore necessary to compromise and to increase 
the number of revolutions with a reduced propulsive 
efficiency as a result. 

Manceuvring capabilities, which, for certain vessels 





Harbour Tug with Pneumatic Power Transmission 300 HP. 
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1927 1929. The machinery comprised a one- 
cylinder, two-stroke-cycle, single-acting generator 
combined with a two-cylinder, double-acting recipro- 
cating engine, fitted with poppet valves for gas 
inlet and exhaust. The combustion cylinder of the 
generator had a bore of 350 mm. by 520 mm. stroke. 
For the reciprocating engine both the bore and the 
stroke were 500 mm. 

A fuel consumption of 189 grammes (0-416 Ib.), 
per effective horse-power per hour was obtained 
with this machinery, which corresponds to a thermal 
efficiency of 33-5 per cent. 


300 S.H.P. MacHInERY 


The next step in the development of the system 
was the building of a tug boat with a 300 8.H.P. 
propelling engine with .pneumatic power trans- 
mission. This vessel was built in 1931 and fitted 
with machinery comprising a two-cylinder, two- 
stroke-cycle, single-acting generator with combus- 
tion cylinders having a bore of 300 mm. by 480 mm. 
stroke, and the above-mentioned reciprocating engine 
with a bore and a stroke of 500 mm., built for the 
experimental engine plant. The quantity of gas 
required for 300 8.H.P. is produced by the generator 
when running at 280 r.p.m. The propelling engine 
is capable of developing 300 S.H.P. at revolutions 
varying between 127 and 172 per minute, depending 
on the speed of the boat. 

The engine is fitted with Klugs valve gear, which 
facilitates very quick manceuvring. The control 
of the power and the changing of the direction 
of movement is effected by a lever. When the 
lever is in the mid-position the engine is stopped, 
and when it is moved in the one or the other direction 
the engine goes ahead or astern. The power is 
regulated by the distance of the lever from the 
mid-position. The pull of the tug on a fixed object 
is 5 tons. This boat has been in service ever since 
it was built and has provided the most valuable 
experience. One observation which is most interest- 
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ing is that the wear in the cylinders of the propelling 
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A 900 H.P. Proposal for a Small Ice Breaker with Bow Propeller 


power per hour, imeluding auxiliary machinery, 
which corresponds to about 185 grammes per shaft 
horse-power per hour for the propelling machinery 
alone, and a thermal efficiency of 34-2 per cent. 
The number of revolutions of the propeller at normal 
speed is 110 per minute. The vessel was completed 
during the summer of 1935 and has thus been in 
service for four years. 

With machinery constructed on an entirely new 
principle, such as that under discussion, there 
are always details of cdénstruction which must 
become the subject of experiments and whose suit- 
ability can only be determined after some time of 
actual experience. This was the case, for example, 
with the cylinder covers for the generators of this 
vessel. The cylinder covers are manufactured of 
stainless steel, and it was necessary to carry out a 
number of experiments before the properties of the 
material were known. Since these adjustments were 
carried out, the machinery has worked entirely 
satisfactorily. 


A 6500 S.H.P. WarsHip 


A further advance in the development of the 
system of internal combustion engines with pneumatic 
power transmission is represented by machinery 
of 6500 S.H.P. which is in course of construction. 
Here the propelling engines consist of turbines. 
This machinery is intended to replace the steam 
turbine plant at present fitted in a mine-laying 
vessel. The machinery comprises four six-cylinder 
generators with a bore of 370mm. by 480mm. 
stroke, and two turbine units each coupled to one 
propeller shaft by means of single-reduction gears. 
Each turbine unit comprises ahead and astern 
turbines. The ahead turbines are fitted with regulat- 
ing valves for quarter, half, and full load. Three 
of the four generators are completed and have been 
tested in the shop in combination with the turbines, 
which are of De Laval manufacture. The machinery 
will be installed in the vessel during the coming 





summer. As the boilers at present are coal-fired, 
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the weight of the fuel consumed by the new machinery 
will be only one-fifth that of the existing machinery. 


A 900 8.H.P. ENGINE FoR AN Ick BREAKER 


A proposal for a small ice breaker intended for 
canals and lakes is shown in Fig. 2. This ice breaker 
is intended to have forward and after propellers 
and motor machinery of 900 8.H.P. having pneumatic 
power transmission. The normal power is 600 8.H.P. 
for the aft engine and 300 8.H.P. for the forward 
engine; but, if desired, the whole power can be 
utilised in the aft engine. The propelling machinery 
comprises two generators, each with four combus- 
tion cylinders with a bore of 185mm. and two 
propelling engines, the aft one with four cylinders 
and the forward one with two cylinders, 500 mm. 
bore by 500 mm. stroke. The generators will produce 
the quantity of gas required for full power at 
540 r.p.m. Manceuvring of the propelling machinery 
is carried out from the bridge. Windlass and steering 
engine are pneumatically driven. 

The weight of the whole machinery, including 
auxiliary engines, shafts, propellers, pipe lines, 
and all mechanical equipment, is estimated at 
97 tons. 

One of the factors which, in addition to the suit- 
ability of the form of the vessel, is of the greatest 
importance in determining the ability of the ice 
breaker to perform its duty, is the horse-power 
per ton displacement. This figure has been calculated 
for various types of machinery, and the under- 
mentioned results have been obtained, viz.: 


S.H.P. 

per ton. 

Ice breaker with steam engine ...  ...  ... 1-88 
” » Diesel-electric machinery 2-28 

% ” » direct-coupled Diesel motors... 2-69 
” +» pneumatic power transmission 3-21 


[The paper concluded with a reference to plans 
for a 25,000 and a 200,000 8.H.P. turbine equipment 
employing pneumatic transmission, and with a 
brief discussion of the thermo-dynamics of the 
system.] 





A Handy Tube Cutter 


We have received from Fry’s (London), Ltd., a 
sample of the small tube-cutting tool illustrated 
herewith and have tested it and found it easy and 
satisfactory to operate. The tool is made in two 
sizes, the smaller taking tubes from jin. to lin. outside 
diameter, and the larger tubes from jin. to 1lfin. 
The cutter is intended for use on copper, brass, and 
other soft metal tubes, and with care may be used 

















TUBE-CUTTING TOOL! 


for cutting electrical conduit. It consists of a stout 
die-cast frame fitted with a screw-operated sliding 
head. Within this head two hardened steel rollers 
are mounted, while on the frame itself there is 
provided a hardened steel wheel formed with a thin 
upstanding cutting flange. In use the tube to be 
cut is held between the rollers and the cutting wheel 
and the tool as a whole is revolved round the tube, 
feed being gradually applied by means of the screw- 
operated roller head. A useful adjunct consists of a 
pair of blades which are housed within the body of 
the frame, but which, by the loosening of a screw, 
can be allowed to fall into the position shown in 
our engraving. In this position the blades provide 
an easy and convenient means of removing the 
burr from the bore of the tube after it has been cut. 








Launch of the New Zealand Motor 
Vessel ‘‘ Suffolk ” 


WE illustrate herewith the launch of the twin- 
screw motor vessel “ Suffolk,” which took place on 
Wednesday, May 3rd, 1939, at Clydebank. The ship 
is a sister to the highly successful cargo liners 
“‘ Essex’? and ‘‘Sussex,’’ constructed in 1936 by 
John Brown and Co., Ltd., to the order of the New 
Zealand Shipping Company, Ltd., and she will join 
the earlier ships: in service in the refrigerated and 





general cargo trade between this country and 
Australia and New Zealand. The dimensigns of the 
“ Suffolk” are :—Length, 530ft. between perpen- 
diculars; breadth, 7O0ft.; and depth, 47ft. 6in.; 
and the loaded draught is about 32ft. 6in.; while the 
gross tonnage will be of the order of 11,000 tons. 
The ship will be the largest merchant vessel launched 
on the Clyde this year. She is built to Lloyd’s highest 
classification, and is of attractive appearance, with 
a straight stem, cruiser stern, single funnel, two-pole 
masts, and the numerous derrick posts necessary for 
her service. The hull structure is of the shelter deck 





The main controls are normal for Doxford engines 
with a single hand wheel for controlling the fuel 
pump, mounted in front of the scavenge pump. 
Reversal is effected by the operation of a hand lever, 
which moves the front camshaft in a fore and aft 
direction. The reversing, manceuvring, and starting 
air levers are interlocked. A Doxford-Bibby detuner 
is fitted at the forward end of the crankshaft. Its 
purpose is to diminish stresses due to torsional 
vibration and to eliminate the effect of critical speeds. 

The usual piston-cooling arrangements are pro- 
vided, utilising fresh water. For the supply of water 








LAUNCH OF THE MOTOR SHIP 


type, with three continuous decks and an orlop deck 
forward. There are eight main water-tight bulk- 
heads, giving a subdivision of three cargo holds forward 
of the engine room and three abaft it. It is worthy of 
mention that for the first time in this type of vessel 
the bulkheads are carried through the tonnage *tween 
decks and are of water-tight scantlings, thus affording 
the maximum standard of safety and protection 
against all risks of peace and war. This construction 
has been accomplished without sacrificing the benefits 
of usual exemption from tonnage assessment. 

The general cargo will be carried in the upper 
‘tween decks forward and aft, and in No. 6 hold, 
while all the remaining cargo space below the 
second deck will be insulated for the carriage of 
refrigerated or chilled cargo. The total capacity of 
the insulated space is about 520,000 cubic feet, 
and the general cargo space about 220,600 cubic feet. 

Refrigeration will be effected by a plant of three 
electrically driven horizontal CO, machines of J. and 
E. Hall design, and the freezing or chilling of the 
cargo spaces is carried out by various arrangements of 
air coolers and brine pipes according to the required 
duty. Provision is made for the introduction of CO, 
gas, where desired, in accordance with recent practice 
in the carriage of chilled cargoes. The insulation of 
the cargo compartments is of cork with wood facing, 
and is being fitted by the Mersey Insulation Company. 
The cargo-working arrangements comprise twenty 
derricks for 10-ton working loads and one heavy 
derrick for 50-ton working loads, and the derricks 
are served by electrically driven winches. 

A powerful electric windlass and special provision 
for warping in four of the cargo winches afford ample 
mooring facilities and an electric hydraulic steering 
gear gives adequate manceuvring power. The accom- 
modation is concentrated amidships and the crew are 
generally housed in two-berth rooms on the upper 
deck, the dining saloon being situated at the fore end 
of the same house. The officers and engineers are 
accommodated in a house on the bridge deck, on which 
separate smoke-rooms for each group are also fitted, 
while the captain’s rooms are on the deck above. The 
accommodation throughout is of the most modern 
type and high-class finish, a feature being Thermotank 
ventilation and heating. 

The vessel will be propelled by two sets of Brown- 
Doxford oil engines, of the reversible opposed-piston, 
two-stroke cycle, airless-injection type, built by John 
Brown and Co. at Clydebank. The total power on 
twin screws is 13,000 B.H.P. at a speed of 120 r.p.m. 
The cylinder diameter is 725 mm., and the piston 
strokes are of unequal length, as is usual in the 
balanced Doxford design, the upper piston stroke 
being 950 mm. and the lower piston stroke 1300 mm., 
giving a total of 2250 mm. The engine embodies the 
practice by which the entablature and the main 
columns are constructed of electrically welded mild 
steel plates. The five injection pumps are carried 
above the thrust block, the plungers being driven by 
chain. The head and astern camshafts are also driven 
by chain. 














AT CLYDEBANK 
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to and delivery from the upper pistons, armoured 
rubber hose is employed, and the open-ended dipper 
pipe outlet is thus replaced by a closed hose connection. 








The Photographic Emulsion 


Dr. Oxvar Buiocn, chief chemist, Lford, Ltd., 
delivered the twenty-ninth Annual May Lecture 
before the Institute of Metals on Wednesday, May 
10th, in the Hall of the Institution of Mechanical 
Engineers, London. Dr. Cecil H. Desch, F.R.S., 
President of the Institute of Metals, was in the chair. 
The title of the lecture was “The Photographic 
Emulsion and its Contribution to Science and 
Industry.” 

The photographic emulsion consists of a finely 
divided suspension of one or more of the halides of 
silver in gelatin, and in its preparation every detail, 
from the mixing of the chemicals to the coating of the 
finished emulsion upon its support and the final 
drying process, is important and vitally affects the 
quality and the characteristics of the product. 

Two stages in manufacture are recognised, the first 
taking place just after the formation of the silver 
halides when the larger grains are allowed to grow 
at the expense of the smaller (Ostwald ripening), and 
the second stage, when, after washing out the soluble 
salts, the emulsion is digested to bring about an 
increase in sensitivity. The ultimate reasons for the 
growth of sensitivity are still obscure, but Sheppard’s 
work has shown the importance of sulphur compounds 
in the gelatin itself. It is believed that complexes 
are formed which break down to form silver sulphide. 
Gelatin acts as a medium for holding the silver halides 
in suspension and as a sensitiser, and it has yet a 
further function because it acts as a protective colloid 
during the attack of the developer. Without it the 
grains would be reduced more or less indiscriminately, 
and not in accordance with the light action. 

There are two broad theories of development, one 
of which suggests that the process consists in the 
deposition of silver upon the latent image from the 
developer which has first become supersaturated, 
while the second postulates increased absorption at 
the points constituting the latent image with conse- 
quent increase of developer activity in these regions. 

As to the latent image, we are still without definite 
proof of its nature. Exposure is believed to result 
in the liberation of electrons from bromine ions. 
These electrons move about in the crystal lattice, 
giving rise to the phenomenon of photo-conductance, 
and when they come into contact with specks of silver 
or silver sulphide they are held fast; the silver or 
silver sulphide becomes negatively charged and can 
then attract silver ions which are also free to move 
in the crystal lattice. When the nucleus becomes 
sufficiently large by attachment of silver brought 
about*in this way the grains become developable. 
Amongst other things, this theory seems to account 
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FIG. 3—WITHDRAWING CANVAS ENVELOPES 
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adequately for the failure of the reciprocity law ; 
that is, for the fact that the photographic effect of 
a constant product of time and intensity varies 
according to the level of intensity at which the 
exposure is made, because at low light intensities as 
many silver ions may be expected to leave the speck 
as are attracted to it. 

Silver bromide crystals become much more sensi- 
tive by the inclusion in them of a small amount of 
iodide, but the great advance which has been made in 
emulsion-making technique is largely due to the 
employment of dye sensitisers, which, adsorbed to 
the grain surface, markedly affect the sensitivity, 
particularly in the region of absorption of the dye. 
There are other dyestuffs which act as desensitisers, 
and Kendall has put forward a theory which attempts 
to link behaviour with constitution. By means of 
dyestuffs it is now possible to sensitise silver halides 
right throughout the spectrum and into the infra-red 
beyond. 

The second part of the lecture deals with the appli- 
cations of photography to industry, and mention 
is made of a number of the most important fields in 
which the photographic plate has contributed to the 
advancement of knowledge. Astronomy, for example, 
relies very largely upon it. The photographic emul- 
sion differs from the eye in being able to integrate 
smal] values of light intensity, and in the case of 
feeble stars exposures sometimes run into twenty-four 
hours. By means of the camera and spectroscope 
in association, we are able, on the one hand, to study 
the constitution of the atmospheres of the planets, 
and, on the other, to determine the merest traces of 
impurity in our foodstuffs. 

The photographic emulsion responds not only to 
the visible spectrum, but to the ultra-violet and to 
X-rays, and as we have seen it can be sensitised to 
radiations beyond the red, so that our powers of 
observations extend far beyond the limits originally 
set by the senses, and, further, the grains of the 
emulsion are rendered developable by the passage 
of the fast-moving particles ejected from disintegrat- 
ing atoms. Investigations into the nature of cosmic 
rays are also being actively carried on by the aid of 
the photographic emulsion. For this work special 
emulsions have to be prepared, but even these special 





products are only brothers and sisters (with peculiar 
aptitudes and characteristics) of the better-known 
members of a large emulsion family who serve 
mankind in the making of illustrations for books, in 
survey work, in photo-micrography and _photo- 
telegraphy, for ordinary picture-making and record 
work, and in nearly every field of research. 








Pneumatic Cores for Concrete 


AN interesting system of making both precast 
and in situ hollow concrete floors has been developed 
by Pneumatic Cores, Ltd., Grand Buildings, Trafalgar 
Square, W.C.2, during the past five years. In this 
system a pneumatic core, consisting of a canvas- 
covered inflated rubber bag, is used to take the 
place of hollow tiles or blocks to form the cavities 
under floors. 

In the making of precast floors, the cores, typical 
examples of which may be seen in Fig. 1, are inflated 
to a pressure of about 5b. per square inch, and 
wrapped in kraft paper to protect them and facilitate 
their withdrawal when the concrete*has set. Moulds 
are then assembled, and after the cores have been 
placed in them, they are pushed on to a vibrating 
table. Here the cores are folded back for the soffit, or 
bottom, to be poured in. The cores are then replaced 
and the remaining concrete poured, rammed and 
levelled while the moulds are being vibrated, the 
cores being held in position by timbers and holding- 
down bars. After the top has been trowelled smooth, 
the moulds are removed to the stacking yards for 
their initial set. Three to four hours later the cores 
are deflated and withdrawn for reuse. 

In cases where a precast floor is unsuitable, such 
as where the spans are longer than about 16ft., or 
where transport charges are high, floors may be laid 
in situ, using cores of this type. The operations 
involved in laying such a floor are shown in the 
accompanying illustrations. As in the case of pre- 
cast floors, the cavities are formed by the same 
cores, which for this class of work have independent 
canvas covers to facilitate their withdrawal. 





The ceiling concrete is first laid on the centering, 
then pneumatic cores, the length of the spans, are 
laid on top of it and fixed in position by holding-down 
bars. After the reinforcement has been placed in 
position, as shown in Fig. 2, the concrete is poured 
and rammed in the usual way. The solid ends of the 
slab are determined by the holding-down bars, under 
which the cores are bent up at the support. After the 
concrete has been left for about four hours to set, 
each core is deflated and withdrawn, leaving its 
outside envelope in the cavity. Each of the envelopes 
has a tape fastened to the inside of its closed end, 
and this tape extends its full length to project out 
of the open end, through which the core is withdrawn 
after deflation. By pulling these tapes, the envelopes 
are peeled easily and cleanly from the cavities. The 
withdrawal of one of the envelopes is shown in Fig. 3. 

The final operation is the closing in of the holes in 
the floors through which the cores have been extracted. 
As mentioned above, each core is only left in position 
for about four hours, and it is therefore possible to 
use them twice in each normal working day. 

We understand that the company has also developed 
methods of using pneumatic cores for the making of 
concrete cavity walling, columns, and beams. 








TransFER OF L.M.S. Starr to Dersy.—lIt is officially 
announced that the headquarters organisation of the 
Chief Mechanical Engineer and Electrical Engineers’ 
Department, London, Midland and Scottish Railway 
Company, is shortly to be transferred from Euston to 
Derby. This transfer is being made in the ordinary course 
of development of the company’s organisation. The 
department at present occupies offices at Drummond 
Street, Euston, which, it is anticipated, would be required 
to be vacated should the proposed reconstruction of 
Euston Station be carried out. The staff to be transferred 
number between 200 and 300, comprising (in addition to 
the Chief Mechanical Engineer and Deputy Chief Mech- 
anical and Electrical Engineer and Assistants), technical 
staff, headquarters draughtsmen and clerical staff, also 
certain of the Chief Accountant’s staff engaged on work 
connected with the locomotive and electrical accounts. 
The transfer of staff and office records will begin within 
the next few weeks and ments have been made for 
the move to be completed with practically no disturbance 
to the work of the department. 
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The Spectrograph and the Quanti- 


tative Analysis of Metals* 
By F. G. BARKER, F.L.C, (Sheffield). 


Iv was not until recent years that the findings of 
the early pioneers of spectroscopy have been put to 
any important use in industry. 

About five years ago a survey was made of the work 
which had been done by the British Non-ferrous 
Metals Research Association, and by one or two 
manufacturers of non-ferrous metals, who had 
installed spectrographs in their laboratories for the 
routine examination of their products. It was evident 
from the results they had achieved that spectro- 
graphic methods were suitable not only for the rapid 
detection of constituents in a wide range of alloys, 
but also for the quantitative estimation of impurities 
and minor constituents. It was therefore decided 
to purchase a spectrograph for use in the Admiralty 
laboratory at Sheffield. 


CHOICE OF AN INSTRUMENT 


As spectrographs of three sizes, known as small, 
medium, and large, were being made in Britain, it 


made possible by a system of controls by which the 
prism may be rotated and the plate holder at the same 
time brought automatically into the correct focal 
position. The system is operated by a drum which is 
situated by the camera. The drum is graduated in 
wave lengths, so that the apparatus can be set for 
photographing any part of the spectrum desired. 

A diagram of the optical train is shown in Fig. 3. 
The light from the slit is reflected by a small right- 
angled prism to the collimating lens and refracted 
by a 30 deg. Littrow prism, the back face of which is 
coated with a mercury-tin amalgam. This reflects 
the light back again through the collimator lens, 
which also serves as the camera lens on to the photo- 
graphic plate. 

The Slit.—Fig. 4 shows in greater detail the slit 
through which the light enters the spectrograph. 
The function of the slit is to control the width of the 
lines which appear in line spectra. 

It consists of two metal plates lying in the same 
plane, one being fixed and the other movable, so that 
it can be adjusted with great accuracy by means of a 
screw with a graduated milled head. The edges 
forming the slit are strictly parallel and perfectly 
smooth. For the analysis of metals it is necessary 
that the slit width shall be very small, otherwise 











various metals and graphite of great purity can be 
obtained for this purpose from the manufacturers of 
spectrographic equipment. zat. # sas. 

Some workers claim that the greatest sensitivity is 
obtained when both electrodes consist of the sample 
under examination. This practice might be desirable 
when a search is being made for minute quantities of 
elements, but the author finds that for most. purposes 
any slight advantage which the method might have 
is more than offset by the large amount of work 
involved in machining. 

The rods employed for electrodes have a diameter 
of about 5 mm. and are shaped at the end to a cone 
of 80 deg. In order to avoid contamination the point 
is cleaned with a file or a shaping tool after each 
exposure. This, however, is not inconvenient, as 
several rods are in use and can be cleaned and re- 
shaped at one time. 

Polarity.—The polarity of the sample is of some 
importance. Smith, after carrying out numerous 
tests, concluded that the alloy under examination 
should be made the negative pole, because the 
impurity lines have then an intensity approximating 
to that obtained when both electrodes are of the 
same material. Brownsdon and Van Someren also 





investigated this question and arrived at the same 
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Fic. 1—General View of Hilger Large Quartz Spectrograph and Equipment 


was necessary first to decide which would be most 
suitable for the type of work to be done. Each of the 
imstruments embodies similar general principles in 
construction and covers the same range of wave- 
lengths, namely, about 2000 to 8000 A., but the 
length of the spectrum differs in each. It is about 
3in. in the small instrument, 10in. in the medium, and 
30in. long in the large. 

For the analysis of most non-ferrous metals and 
alloys, the medium size is generally satisfactory, but 
for the analysis of iron and steel the large instrument 
is essential on account of the great number of iron 
lines which appear in the spectrum. Although it was 
the intention at first to apply the spectrograph to the 
analysis of non-ferrous metals, the Laboratory also 
had in view its possible use in the field of ferrous 
analysis, and therefore decided to employ the large 
instrument. 


THE SPECTROGRAPH 


A general view of the apparatus is shown in Fig. 1. 
It shows one of the spectrographs in use in the 
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Fic. 3——Optical Train of Large Quartz Spectrograph 


Admiralty Laboratory, which has proved to be 
eminently satisfactory for the analysis of non-ferrous 
metals and alloy steels. It consists essentially of a 
heavy iron stand, on which the optical system and 
controls are mounted, enclosed by a metal dustproof 
cover, and also an electrode stand, slit, and camera. 
The whole outfit is of robust construction and all 
parts are in permanent adjustment. 

Fig. 2 shows the apparatus with the dustproof 
cover removed. The collimating lens and prism are 


ratus covers a wave band of 2000 to 8000 A., and the 
dispersion is such that this would give a spectrum 
about 30in. long. It would obviously be imprac- 
ticable to use plates of such a length, and the instru- 
ment is therefore designed so that the complete 
spectrum can be examined in three sections. This is 





* The Iron and Steel Institute. From a communication from 
the Spectrographical Section of the Naval Ordnance Inspection 
Laboratory, Sheffield, based on a lecture read before a Joint 
Meeting of the Sheffield Metallurgical Association and the South 





it would not be possible to separate and obtain a clear 
definition of lines which lie very close together in the 
spectrum. For most of the author’s work a slit 
width of 0-015 mm. is employed. 

In front of the slit is a wedge-shaped piece of metal 
known as a reducing wedge, the function of which is 
to control the length of the beam which falls on the 
slit. By keeping this length at the minimum neces- 
sary for the subsequent operations of reading or 
evaluating the spectra, it is possible to economise very 
considerably in the use of photographic plates. The 
author generally employs a slit length of 2-5 mm., 
and is able to make twenty-four separate exposures 
on one plate. 

Plate Holder—The above-mentioned exposures on 
one plate are made possible by means of a plate holder 




















Fic. 4—Slit and Reducer Wedge, for Control of the Width and 
Length of Lines in Line Spectrograms 


which can be raised or lowered by a special rack-and- 
pinion device. The first exposure is made at the 
bottom of the plate and the latter is then moved down- 
wards by the registered amount. The next exposure 
is then made, and so on until the plate is filled. In 
front of the plate holder is a mechanically operated 
shutter, which can be adjusted to suit the slit length 
chosen, and thus prevent extraneous light from reach- 
ing the plate during successive exposures. 

Electrode Stand.—The electrode stand carries two 
electrode holders, with controls which permit the 
distance between the electrodes to be varied, and also 
the electrodes to be raised or lowered together. The 
electrodes are connected to a D.C. supply of about 
120 V., and the arc is struck ‘by bringing them together 
and then separating them until an arc of the required 
length is obtained. A regulating resistance is inserted 
in series with the are to obtain a standard current 
strength. 

The sample under examination serves as one elec- 
trode, and for the other a machined rod of the same 
metal, or a rod of graphite, or any spectroscopically 
pure metal can be employed, the selection being 
dependent on the type of metal or alloy under examina- 
tion, For example, when copper or copper alloys are 
being examined, a rod of pure copper is used as the 





Yorkshire Section of the Institute of Chemistry, on February 
7th, 1939. 





other electrode. Similarly for steels examined by the 





arc method, a rod of pure iron is used. Rods of 


Fic. 2—Large Quartz Spectrograph, with Dust-proof Cover Removed 


conclusion. Although the author has not carried out 
systematic investigation into this matter, he has 
obtained evidence in support of their view and has 
adopted this practice. If a sample is too small or of 
too low a melting point to be used as an electrode . 
itself, it is placed in a crater freshly prepared in a 
graphite rod ; this is commonly known as a “‘ globule” 
test. 

Alignment of Light.—The alignment of the light 
source is carried out by opening the spectrograph 
slit and focusing the spectrum on a piece of ground 
glass which is held at the back of the camera in the 
position that the plate would occupy. When in 
correct alignment the stand is fixed, and the correct 
positioning of fresh electrodes is made possible by 
utilising the simple device shown in Fig. 5. A white 
tile is fixed on the cover of the spectrograph, and on 
it two lines are marked. Between the tile and the 








Fic. 5—Condenser and Marked Tile for Obtaining Correct 
Alignment of Light Source 


electrode stand is placed a condensing lens in such a 
position that the image of the electrodes is focused 
between the two lines when the spectrum from the 
same source is in focus at the back of the camera. 

The period of exposure employed when photo- 
graphing spectra depends on the nature of the 
material under examination, the elements sought, 
and the technique employed, but exposures generally 
are of less than one-minute duration. 


STANDARD CONDITIONS FOR THE ARC SPECTRA 

The conditions which have been standardised by 
the author for taking arc spectrograms are as shown 
in Table I. The material, which is shown in the first 
column and constitutes the sample, is always made 
the negative electrode. The differences in current and 








602 


THE ENGINEER 





May 12, 1939 








exposure which are shown are found necessary in 
order to ebtain spectrograms of suitable intensity for 
evaulation. 








TaBLeE I.—Standard Conditions of Arc Excitation 
Are gap, 4-0 mm. 
Slit {Current,) Waveband, | Expo- 
Material. Positive | width, | amp. A. sure, 

electrode.|_ mm. sec 

Copper ... ...| Copper | 0-015 | 4-0 | 3000-5800 23 

Brasses ... ... a 0-015 | 4-0 | 2800-4800 | 30 

Bronzes...  ... ‘ 0-015 | 4-0 | 2320-3000 | 45 

Cupro-nickels 94 0-015 2-5 3000-5800 23 

*» 0-015 | 2-5 | 2800-4800 | 30 

Monels ... ... 0-015 | 2-5 | 2320-3000 | 45 
Aluminium and 

alloys -| Graphite} 0-015 | 4-0 | 2800-4800; 60 
Globule on all 

metals -| Copper | 0-015 4-0 3000-5800 15 

or 0-015 4-0 2800-4800 20 

Graphite} 0-015 | 4-0 | 2320-3000 | 30 

Iron Iron 0-015 | 2-5 | 3000-5800 5 

Steel 0-015 | 2-5 | 2800-4800 7 

0-015 | 2-5 | 2320-3000 10 




















QUALITATIVE EXAMINATION OF SPECTRA 


Having described briefly how the spectra are 
obtained, a few will now be examined. Fig. 6 shows 





the ‘‘ Judd Lewis’ comparator, which is shown in 
Fig. 7. It consists of a two-way microscope, by which 
objects placed beneath the two objectives may be 
viewed through one eye-piece. The stage is an open 
frame divided into sections, each of which will carry 
a spectrum plate. The plates can be moved parallel 
to either their major or minor axes, so that an 
unknown spectrum may be compared with a standard 
spectrum on which several lines are marked with the 
symbols of the elements that they represent. In 
lining up the plates, ‘‘ doublets ”’ and other distinctive 
groups of lines which have already been mentioned 
are found most useful. 

An example of what is seen when looking through 
the eye-piece of the comparator is given in Fig. 8. The 
upper half of the picture is a standard spectrum. 
The figures at the top represent wave-lengths, and the 
symbols lower down indicate the elements corre- 
sponding with the lines immediately above them. 
The lower plate, which contains the unknowns, shows 
the spectra of three different samples. It will be seen 
that the first contains a trace of aluminium, the 
second a little more, and the third a little less. The 
manganese content, which is indicated by the strength 
of the three lines which lie close together under the 
symbol “‘ Mn,”’ also falls in the same order as for 














estimate the impurities in a similar metal of unknown 
purity, provided that all the spectra were taken under 


‘the same conditions. This method has been employed 


for the quantitative examination of. metals and is 
known as the “‘ external comparison ” method. Such 
comparisons are conveniently made in the Judd Lewis 
comparator which has already been described. 

For accurate work this method requires a very 
rigid adherence to standard conditions in the pre- 
paration of the spectra, and even then the accuracy 
obtainable is not of a satisfactory order for accurate 
quantitative work. A very extensive collection of 
standard plates is also required if the range of material 
to be examined is wide. 

Internal Comparison.—The foregoing objections are 
largely overcome by another method known as the 
‘* internal comparison ”’ method, which was originally 
proposed by Gerlach and Schweitzer. They suggested 
that the densities of lines due to the element being 
evaluated could be compared with the densities of 
lines of a major alloying element within the same 
spectrum. As an apparatus such as the Judd Lewis 
comparator is usually used for making such com- 
parisons, it is necessary that the two lines to be 
compared shall be sufficiently close to appear together 
when viewed through the eye piece. To see how this 
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Typical Arc Spectra of pure Metals. |. Copper. 3.Tin. 5. Aluminium. 








Fic. 6—Spectrum of Copper, Taken in Three Sections 


the complete spectrum of copper in three sections. 
It is evident that there are a large number of lines of 
variable density and an apparent lack of regularity 
in their arrangement. In places, however, there will 
be seen small groups of lines, or pairs of similar 
intensity lying close to each other. The latter are 
known as “doublets,” and as their position in the 
spectrum is always constant they soon become familiar 
to the operator, and are of great assistance when 
evaluating spectrograms. In spite of the apparent 
irregularity of the lines, it has been shown with 
certain elements which give less complex spectra 
that there is some order in their grouping, and that 
they conform to formule which have been evolved 
mathematically. In complex spectra, however, such 
as that now under discussion, the problem of such 
grouping is extremely involved and beyond the 
scope of this paper. A point of the greatest import- 


ance, however, is that, in spite of the fact that over 





Fic. 7—“‘ Judd Lewis”’ Comparator, used for the 
Examination of Spectrograms 


14,000 lines given by different elements have been 
found and logged between wave-lengths of 2000 and 
6000 A., no two elements have been discovered to 
give a line in exactly the same position. In many 
instances, however, they may be very close together. 


WavE-LENGTH 


The positions of the lines given by any element are 
therefore characteristic of that element, and serve 
as a means of identifying it. The most convenient 
and accurate method of describing the position 
of a spectrum line is to give the value of its wave- 
length. The wave-lengths of spectrum lines have 
been measured with great accuracy and the adopted 
unit is the Angstrém unit, which is one ten-millionth 
part of a millimetre. Tables for all the principal lines 
in spectra for all the elements are available in publica- 
tions such as H. Kayser’s handbook and Twyman and 
Smith’s ‘‘Wave-Length Tables for Spectrum 
Analysis.” 

“Jupp Lewis’? COMPARATOR 


This identification of lines in a spectrum is made 
fairly simple by the use of an instrument known as 





aluminium. All the samples contain an appreciable 
quantity of lead. 

Fig. 9 shows the spectra obtained from six different 
metals, namely, copper, zinc, tin, lead, aluminium, 
and iron. This will give some idea of the very marked 
differences found between the spectra of different 
metals. Some, iron, for example, yield a very large 
number of lines, whereas others, such as aluminium, 
yield relatively few. The variation in intensity of 
lines in different parts of the spectra will also be very 
apparent. Fortunately, the feebler lines of an 
element disappear as the quantity is reduced, and the 
strongest lines are generally the last to disappear. 
The latter have been termed “ persistent lines ’’ by 
Hartley, or “‘ ultimate rays’ by de Gramont. Thus, 
to look for impurities or minor constituents in alloys, 
one first searches for these persistent lines. If they 





























Fic. 8—Sections of Spectrograms as Seen Through Eyepiece 
of “‘ Judd Lewis ** Comparator 


are absent it is known that the element is either 
absent or present in an extremely small amount. 

Fig. 10 shows a part of the spectrum of pure copper 
and also that of five samples of brass which contain 
tin and lead in increasing amounts. The symbols 
indicate the lines corresponding with each element, 
and the increase in the intensity of the lines with 
increase in amount of the element is very obvious. 
Fig. 11 affords another example of how increasing 
amounts of an impurity are readily detected in the 
spectrum. The alloy in this instance is brass and the 
impurity bismuth. 

QUANTITATIVE EXAMINATION OF SPECTRA 

External Comparison.—From the spectra already 
examined it will probably be evident that if one had a 
series of standard spectra of a metal or allay ¢on- 
taining impurities in known and increasing amounts, 
it should be possible by comparison with them to 


Wave Band: 2800 - 
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Fic. 9—Are Spectra of Siz Metals 


principle is applied, the spectra shown in Fig. 11 may 
be examined again. It is known that one of the most 
sensitive lines for bismuth has a wave length of 
3068 A., so that to determine whether bismuth is 
present one first looks for this line. If no line is 
present it can be said immediately that the bismuth 
content of the metal is less than a certain amount. 
This amount is dependent on the conditions under 
which the spectrum was taken, but is generally very 
small. Under the conditions employed in the author’s 
laboratory for the analysis of brass, the smallest 
amount that can be detected is 0-0003 per cent. By 
varying the conditions of arcing and exposure, how- 
ever, it is possible to detect much smaller amounts. 
To draw up data for the quantitative determination 
of bismuth in brass one first looks for copper lines 
which have an intensity similar to that of the bismuth 
line to be examined. As the field covered by the 
comparator is similar to that shown in Fig. 11, any 
suitable copper line which appears there can be 
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Fic. 10—Part Spectrograms of Pure Copper and of Samples 
of Brass which Contain Tin and Lead in Increasing Amounts 


chosen. It will be seen that the copper line marked 
3088 resembles in intensity the fainter of the 3068 
bismuth lines. On closer examination it will be seen 
that this line is of about the same intensity as the 
bismuth line corresponding to 0-0007 per cent. of 
that element. This gives the first standard. Lines 
used for such comparisons are known as “‘ line pairs.” 
On the last spectrum but one it will be seen that the 
3116 copper line is about equal in intensity to the 
bismuth line corresponding to 0-002 per cent. of 
bismuth, which gives another standard. Similarly, 
when the bismuth content is 0-007 per cent., the 3068 
bismuth line is comparable with the 3074 copper 
line, which is of equal intensity, but for quantities 
between 0-002 and 0-007 per cent. of bismuth it is 
necessary to search for other comparison lines. In 
this manner a table is compiled to cover any desired 
range of composition which is capable of estimation 
by such a method. 

As the Admiralty specification for brass its 
0-005 per cent. of bismuth, it will be evident that, 
since as little as 0-0003 per cent. can be detected, and 
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a distinction made between amounts that differ by 
as little as 0-0005 per cent., the method is sufficiently 
sensitive for the purpose. 


COMPARISON TABLES 
A table, which was compiled partly from the 
spectrograms just examined and which is typical of 
all tables for internal comparison when made by 
visual examination, is shown in Table II. At the 


TaBLe I1,—Section of Table for Determinatjon of Bismuth in 
Brass by ‘* Inte Comparison *’ Method 


Bismuth, per cent. Bi line 3068. Bi line 2898. 
0-0007 =Cu 3088 ... ... —_ 
0-002 =Cu 3116 —_ 
0-005 —_ Cu 2892 
0-007 = Cu 3074 


head of the table are seen the bismuth lines that are 
used for comparisons, and in the columns below are 
seen the copper lines which are used in conjunction 
with them. In the first column is shown the amount 
of bismuth which is present when the two lines under 
examination are equal in intensity. For example, 
when the 3068 bismuth line is equal in intensity to the 
3088 copper line, the bismuth content is 0-0007 per 
cent., and when the 2898 bismuth line is equal in 


a tapered line graded from thick and dense at one 
end to thin and vanishing at the other. The length of 
the line is proportional to the quantity of element 
present in the sample, and the standard for com- 
parison is the length of a similar line given by the 
main constituent of the alloy. 

One of the difficulties attendant on the use of this 
method is the determination of the exact point at 
which the tip disappears. The author and his 
colleagues carried out many tests in which different 
operators read the same spectra, and the differences 
between the readings were so great that the method 
was abandoned. The reading of this type of spectro- 
gram was also found to be a very fatiguing operation. 


STEEL 


The utility of spectro-chemical methods for the 
analysis of steel will next be examined. Although a 
considerable amount of work has been done in Britain 
on the analysis of non-ferrous metals by means of the 
spectrograph, relatively little work has been done 
with steel. 

Early experiments showed that the elements present 
in steel in very small amounts could be estimated 








with a fair degree of accuracy by the methods already 
described for non-ferrous metals, subject to slight 
modification, but it was evident that the determina- 
tion of elements present in larger amounts was a 
very much more difficult problem. The detection 
and estimation of small amounts were therefore 
attempted first. The greatest handicap in this work 








TaBLe IV.—Tables for the Spectroscopical Determination of Nickel 
and Copper in Steel 






































matter was discussed with them and they kindly 
loaned an instrument for the author’s experiments. 
It soon became evident that such an instrument was 
to be of immense value. Certain alterations and 
additions were found to be necessary. These were 
made and a microphotometer was purchased. The 
modified instrument is shown in Fig. 12. It consists 
essentially of a light source, a carriage to take the 














Fic. 12—Hilger Photo-Electric Microphotometer, used for the 
Evaluation of Spectrograms 


plate, a slit, a photo-electric cell, and a mirror 
galvanometer with scale. When reading spectra, the 
light is focused on the line, the density of which is 






















































































Nickel, Ni line Ni line Ni line Ni line TaBLe V.—T ables used for the Spectroscopical Analysis of Various 
percent. | 3414-7. 3515-1. 3050-8. 3393. Elements in Steel 
0-01 | Visible ave rile wes | ss 
0-05 =Fe 3415-5 wr a — . Tungsten. Titanium. Cobalt. 
0-10 =Fe 3516-4|=Fe 3053-1 cent. = ' 
0-20 at ee Skat A ates ae "3392 3} percent. | W line | W line | Ti line | Ti line | Co line | Co line 
Ps. Opes wR i Tihseh 4008-8.| 2947-4.) 3361-2.| 3372-8.] 3453-5.) 3502. 
Copper, Cu line 3247-5. Cu line 3274. 0-01 : 2 i & , Be Barely ote 
per cent. visible | visible 
“oor | =Feaae-a sara 1 es Lo | eas Wem ee Recs be 
0-03 =Fe 3244-2 — ee — Visibl 
0-05 | _ = Fe 3271 oe. iinet Sea a ollob cual ert eee 
0-10 } — Fe 3286-8 0-05 Visible | Barely -- =Fe ~- =Fe 
Rey] oa =e visible 3372-1 3500 
a 3 voveviink 0-10 | — =Fe | =Fe =Fe _ 
2947-7 | 3368-8 3459-9 
was the lack of material which gave a graduated range ns — 
Fic. 11—Part Spectrograms of Samples of Brass which of composition, such as is essential for the prepara- Copper. Aluminium. ailicon. 
Contaixed Bismuth in Increasing Amounts tion of standard tables or curves. Suitable material Cu line | Cu line | Al line | Al line | Al line | Siline 
was, however, ultimately obtained, and standard 3247-5.| 3274. | 3944. | 3961-5.| 3082-1.] 2881-6. 
intensity to the 2892 copper line the bismuth content | spectra and tables were prepared for small amounts sai con 
is 0-005 per cent., and so on. of several of the elements which are commonly present Pilea _ fies = pies ¥ 
Tables on a similar basis to that described have | in steel. 0-01 | =Fe Ae ai _ Visible 
been drawn up to cover many non-ferrous metals} Table IV is compiled partly from the spectrograms _ | 8248-2 : 
and alloys of the type and purity called for in the | previously dealt with. It is read in precisely the same 9 ONE. Ga 2p Ir Peg rie ed 
Admiralty specifications. Table IIT shows the range | manner as the table for bismuth in brass, described 0-03 SS te ao —Fe pst ae 
3244-2 3963 
Tasie III.—Impurities and Minor Constituents in Non-Ferrous Alloys o-06 a abt mi ifn —_ xp 
Maximum and minimum limits of estimation 0-05 — =Fe =Fe — oe =Fe 
eens ———_—_— ———— — —___—___—— —— —— —_— —— 3271 | 3940-8 2887-8 
| | | ! ! 2 wad aad et aed =5 =F 
Alloy. Pb. Bi. | Sb: | As. Fe. Ni. Ag. Al. Mn. Sn. Zn. Cd. ots } 3286-8 2880°8 
%- Yo %: | %- %: %: %- %- %- %- %- %- | 
Copper ... ..| 0-005- | 0-001— | 0-003—| 0-01—- | 0-005-| 0;005-| 0-005-| 0-005-| 0-O01— | 0-005-| 0-O1— | 0-005 
: : 0-20 {0-007 |0-03 | 0-05 | 0-20 | 0-16 0-02 | 0-20 | 0-05 | 0-05 | 0-10 | 0-02 to be measured, the transmitted light is passed through 
Copper-nickel, 95/5... oo pis cae py ips = - = Hag San! ae pi +4 the slit on to the photo-electric cell, and the current 
Copper-nickel, 70/30 ...| 0-005~ | 0-001— | 0-003-| 0-01— | 0-005- 0-005-| 0-01- | 0-01~ | 0-005-| 0-01- | 0-01 | generated is measured by the galvanometer, in con- 
a 0-20 |0-007 |0-03 | 0-05 | 0-20 0-02 | 0-20 | 0-75 | 0-05 | 0-10 | 0-05 | junction with a scale upon which a spot of light is 
Monel metal .| 0-005~ | 0-001—| 0-003-| 0-01- | 0-01- | — 0-005-| 0-01- | 0-01- | 0-005-| 0-01- | 0-01- : lvanometer. 
0-20 |0-007 |0-03 | 0-05 | 0-40 0-02 | 0-20 | 0-75 | 0-05 | 0-10 | 0-05 ener oe senaglager ists om i ol Rll 
Copper - zine alloys| 0-005- | 0-001-|0-003—| 0-01- | 0-01- | 0-005-| 0-005-| 0-01- | 0-003-| 0-005-| — | 0-01- ag. |LS. GIVES. A WIOW OF SHO MAETOPROLOMneT es SCTOSR, 
(2-3% Zn) ses ae. 0°20 =| 0-007 | 0-03 0-05 | 0-20 | 0-20 | 0-02 | 0-20 | 0-03 | 0-05 0-05 and slit, showing the image of a portion of a spectro- 
Gun-metal and _ phos-} 0-005— | 0-002- | 0-005-| 0-01— | 0-01 0-01- | 0-005-| 0-005-; 0-005-| — 0-01- | 0-005- 
phor-bronze 0-15 0-015 | 0-04 0-05 0-20 0-16 0-02 0-05 0-05 0-20 0-02 
Brasses...  .. ..| 0-005— | 0-001— | 0-003-} 0-005-| 0-005—-| 0-005-| 0-005—| 0-002-| 0-062-| 0-005-| — 0-005— 
0-20 0-007 | 0-03 0-05 0-12 0-16 | 0-02 0-20 0-02 0-20 0-02 
Lead alloys ... Z Qualitative examination only 0-01- — 0-01-— 
0-60 | 0-20 
Zine, tin, nickel ... ... Qualitative examination only 
Aluminium and _alu- Qualitative examination only. Development work in connection with quantitative analysis now 
proceeding. 





minium alloys 


previously in this paper. For example, when the 
3413-9 nickel line is equal in intensity to the 3415-5 
iron line, the nickel content of the steel is 0-05 per 
cent., and so on. 

Table V gives the comparisons for small amounts 
of the elements tungsten, titanium, cobalt, copper, 
aluminium, and silicon, all of which are read in the 
same manner as the previous ones. 

These tables have been constructed from the most 
suitable lines that have so far been found. Further 
search may reveal other lines which might be prefer- 
able, and might permit somewhat higher percentages 
of the elements to be estimated, but it is unlikely 
that it would be possible to estimate by eye amounts 
much in excess of those shown. 


of alloys and the amounts of the various impurities 
covered by the tables so far prepared. These tables 
by no means indicate the limits within which spectro- 
chemical analysis is applicable on the alloys mentioned. 
They merely cover the range of composition most 
suited to the author’s work. It is known, however, 
that smaller and larger amounts of most of the 
elements mentioned can be estimated by spectro- 
cliemical methods. 


Loa SEctoR WEDGE 


Before leaving the subject of non-ferrous analysis, 
reference should be made to another method which 
has been examined by the author for the determina- 
tion of elements present in much larger amounts 
than can be estimated by the methods already 
described. It is known as the “log sector wedge ” 
method. It is employed while the spectrum is being 
photographed, to vary the exposure along the slit 
of the spectrograph, so that at one end of the slit a 
very much longer time is given than at, the other. 
This variation is produced by the rotation of a disc, 
called the log sector, the periphery of which is cut to 
a logarithmic curve, so that photographic exposures 
along the length of the slit are proportional to the 
“‘eut-out.” The dise is driven by a small geared 
motor, and is placed close to and lined up with the 
slit. of the spectrograph. The image has the form of 


PHOTO-ELECTRIC MICROPHOTOMETER 


Apart from the limitation of visual estimation, 
the method of internal comparison had been found 
very satisfactory, and it seemed that its use might be 
extended to cover much larger percentages if one 
could substitute for the eye a more accurate method 
of estimating the intensity of spectrum lines. Some 
method of photo-electric measurement appeared to be 
essential, and as Adam Hilger, Ltd., the manufac- 
turers of the author’s spectrographs, had made a 
ncn-recording microphotometer which was designed 
primarily for the examination of spectrograms, the 











Fic. 13—Microphctometer Screen and Slit, Showing Image of 
Portion of Spectrum Focused on the Screen 


gram. Under normal working conditions the slit is 
covered by a hood to prevent interference from 
external light. When the intensity of a line is being 
read, the position of the plate is adjusted by means 
of controls on the plate holder until the line is exactly 
parallel to the slit and lying just beside it. The plate 
is then moved by means of a slow-motion device on 
the stage, so that the line under examination moves 
slowly across the slit. As this is done the light on the 
galvanometer scale is seen to move along the scale 
and return again when the line has passed the slit. 
The minimum reading, which corresponds with the 
maximum intensity, is then noted. In this manner, 
pairs of lines, one given by one element under esti- 
mation and one by the main constituent, are com- 
pared for intensity. The principle is the same as that 
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underlying visual comparison, but the method leaves 
nothing to personal judgment. 

Since the purpose in view was the estimation of the 
major alloying elements rather than impurities, and 
that to be of much practical value it was necessary 


that one should be able to cover a fairly wide range of 


composition, it was obvious that it would be a most 
tedious and almost impossible task to find suitable 
comparison lines for every amount to be estimated. 
This, however, is quite unnecessary. Instead of the 
comparison table already described standard curves 
are prepared from photo-electric readings of standard 
spectra obtained from accurately analysed steels, 
covering in graduated intervals the desired range of 
composition. The logarithmic ratio of the photo- 
electric readings obtained from suitable lines of the 
element and of iron are then plotted against the per- 
centage of the element found by chemical analysis. 
Unknown steels of the same class can then be analysed 
by obtaining the log ratios of line pairs in the same 
manner, and reading off the percentage of the element 
on the graph. 

The log ratios of the intensities are plotted instead 
of the direct ratios because they are found to give a 
more suitable form of curve. This is probably due to 
the fact that the emulsion of the plate responds, 
within certain limits, almost logarithmically to light of 
different intensities. 

Fig. 14 shows a graph prepared by plotting the log 
ratio of photo-electric readings obtained from the 
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Fic. 14—Graph Prepared from Photo-electric Readings of Arc 
Spectra of Fourteen Samples of Steel Containing 2-5 to 4-4 
per cent. of Nickel 


are spectra of fourteen samples of steel against the 
nickel content as found by chemical analysis. The 
latter ranged from 2-5 per cent. to 4-4 per cent. Each 
point on the curve is the mean of three tests. It will 
be seen that although a number of the points fall 
rather wide of the curve, several points line on it, 
and although it could not, as a whole, be regarded as 
satisfactory, it showed sufficient promise to warrant 
further investigation. Curves which were prepared 
in a similar manner for the elements silicon, manga- 
nese, chromium, and molybdenum closely resembled 
the one for nickel as regards accuracy. 


CAUSES OF VARIABLE RESULTS 


From a careful review of all the conditions under 
which the tests were made, the factor which appeared 
most likely to be the cause of variation—segregation 
excluded—was the source of light or the conditions 
of excitation. It had frequently been noticed that 
during exposure the are tended to wander, with the 
result that it was not focused all the time at the 
centre of the slit. It was also found that during 
exposure an appreciable quantity of oxide was formed 
on the specimen, and it was thought that this might 
be causing interference with the arc, and thereby 
adversely affecting the results. 


TESTs IN AN INERT ATMOSPHERE 


In an endeavour to overcome the effects of oxida- 
tion experiments were made in which the are was 
formed in an inert atmosphere. The device used 
consists of a small metal cylinder which carries the 
electrodes, and is insulated from them by ebonite 
bushes. It has a small window in the middle, which 
permits the operator to view and centre the are. The 
gas is introduced through a tube situated near the 
bottom of the cylinder, and it leaves through a tube 
opposite the observation window. This latter tube 
also permits light from the are to reach the spectro- 
graph slit. Tests with this device were carried out 
with coal gas, carbon dioxide, ammonia, nitrogen, and 
with a restricted air supply. With ammonia and 
carbon dioxide it was not found possible to maintain 
the arc. With the other gases the arc was main- 
tained and the results showed some improvement, but 
the difficulties attendant on the method, particularly 
that of centering the arc and obtaining the correct 
gap were too great to warrant the method being 
pursued. 


RoraTion oF SAMPLE DurRING ExposuRE 


An experiment was then made in which the sample 
was rotated during arcing, as it was thought that this 
might reduce the amount of oxidation. It was found, 
however, that above a certain minimum speed of 


this speed oxidation was still very pronounced. The 
apparatus used consists of a device for rotating the 
sample in either the horizontal or the vertical plane 
and in the correct position for arcing with the upper 
electrode. j 
(Z'o be continued.) 








South African Engineering Notes 
(By our South African Correspondent) 


Care Town, April 24th, 1939. 
Armament Production. 


The organisation of the unions of South 

Africa’s engineering industry on the basis of co-opera- 
tion with the Union Government for the production of 
certain types of armaments is now virtually complete. 
The stage has been reached when the first orders for 
certain types of arms have been placed. All major 
engineering firms on the Witwatersrand are partici- 
pating in the scheme. The intention is to manufacture 
in the Union such weapons as trench mortars, heavy 
artillery and ultimately tanks. A further develop- 
ment is that representatives of the former Czecho- 
slovak Skoda Works will shortly arrive in the Union 
to superintend the manufacture of the Brenn gun in 
the Union. Orders have already been placed with a 
Johannesburg firm for the manufacture of a number of 
trench mortars. The Defence Department is now 
practically independent of oversea manufacturers 
because of the success of the South African manufac- 
tured trench mortars. Schemes to increase the 
output of ammunition are well advanced. 
The Munition Department of the Pretoria branch 
of the Royal Mint is now not only producing at full 
capacity, but is also gradually becoming 100 per cent. 
South African. At present the mint is turning out only 
0-303 cartridges, for the ordinary military Lee-Metford 
rifle. The rate of output is 10,000,000 rounds a year. 
There is a strong possibility, however, that the plant 
will be extended to permit larger calibre ammunition 
to be manufactured. ja 


Rand Engineers’ Big Problem 

One of the biggest and most unusual con- 
structional engineering feats in the Union is contem- 
plated for the Johannesburg City Hall. The plan is 
to saw through the foundations of the tower and dome 
of the City Hall, lift the top structure, weighing more 
than 1000 tons, bodily 33ft. into the air by means of 
large lifting jacks, and keep it suspended there 
until two higher stories of the new wings are com- 
pleted and the raised tower can rest on its new 
foundations 33ft. above the old. The top of the dome 
will then be 148ft. above street-level. The raising of 
the tower and dome is part of a big reconstruction 
scheme for the City Hall at a cost of £246,000. Two 
stories are being added and the tower must be raised 
in conformity. 


Deputy City and Water Engineer for Durban 

In April of last year the City Council of 
Durban decided upon the creation of the position of 
Deputy City and Water Engineer, at a salary grade 
of £1500/£1736, subject to deflation based on cost-of- 
living figures, and applications were duly invited, 
both in this country and overseas. A final selection for 
the post has now been made in the person of Mr. H. A. 
Smith, at present Sewerage Engineer in the City Engi- 
neer’s Department, the appointment dating from 
February Ist, 1939, at the minimum of the grade. 
Mr. Smith is a member of the Institution of Civil 
Engineers, the Municipal and County Engineers’ 
Association, the South African Society of Civil Engi- 
neers, and the Royal Sanitary Institute of Britain, 
and an associate member of the American Society of 
Civil Engineers. 


Iscor Steel Prices 

Allegations that the South African Iron and 
Steel Industrial Corporation is working hand in glove 
with the railways to the detriment of the public were 
made by Mr. A. M. Chalmers (boilermakers’ repre- 
sentative) when the South African Trades and Labour 
Council conference resumed to discuss the annual 
report. Iscor steel, said Mr. Chalmers, had a pre- 
ferential rail tariff of 12s. a ton per 1000 miles, against 
the normal rate of £8. Steel was being sold at £4 10s. 
cheaper at the coast than in the Transvaal, and this 
reacted to the disadvantage of the interior manufac- 
turers, in addition to forcing workers to turn to the 
coast for work. Steel was being sold at £15 10s. in 
the Transvaal, against the price of £12 10s. in 1927, 
before “‘Iscor” started. These statements of Mr. 
Chalmers appear to ignore the fact that the price of 
steel to-day has risen to a very high level as compared 
with 1927. No doubt “ Iscor”’ and the railways do 
to some extent work “ hand in glove,” for the rail- 
ways are owned by the Union Government, and a 
great part of the capital of Iscor has been supplied 
by the Government, and it may be regarded as a semi- 
Government undertaking. Since Mr. Chalmers’s 
speech steel merchants on the Rand have supported 
his statement that the price of Iscor steel is inexplic- 
ably higher in the Transvaal than it is at the coast. 
They maintain that this is one of the reasons for the 





neering firms,in Johannesburg, and along the Reef. 
There are large firms on the Rand which to-day 
retain only two-thirds of their employees compared 
with a year or eighteen months ago, and the high 
price of steel is militating against improvement. 
Delivered on the Rand, Iscor steel is £15 10s. a ton, 
whereas the price at Durban is £11 5s., plus £1 a ton 
for carriage. To illustrate the extraordinary situation 
in the steel industry to-day, they refer to a railway job 
at Pretoria, involving over £20,000. The bulk of the 
steel used comes from the Iscor steel works. The 
Railway Administration has found it cheaper to send 
steel sections from Pretoria to Durban to be fabricated 
and then rail them back to Pretoria. The freight for 
the journey to the coast is £1 a ton, and on the return 
6s. a ton. This means that after paying railage of 
£1 6s. per ton the Railway Administration ‘is still 
getting its requirements far cheaper than it could in 
the Transvaal, although the Iscor steel works are 
about a mile from the Pretoria job. 


Imports of Machinery. 


During 1938 mining machinery to the value 
of £1,977,437 was imported into the Union, also 
industrial machinery to the value of £2,999,160, com- 
pared with £3,549,827 in 1937 ; machinery and parts 
were imported to the value of £3,039,372, compared 
with £2,803,446 in 1937 ; agricultural machinery‘and 
implements to the value of £1,359,172, compared with 
£1,459,587. Motor vehicles imported dropped con- 
siderably, 20,515 motor cars, valued at £3,307,470, 
were imported, compared with 32,096 motor cars, 
valued at £4,807,340, in 1937. Motor-car parts and 
16,697 chassis were imported, compared with 24,088, 
valued at £3,181,404, in 1937. There were also sub- 
stantial drops in various iron and steel lines. Plate, 
plain and tinned, were only £868,106, compared with 
£1,325,386; sheet, galvanised and _ corrugated, 
£445,758, compared with £795,218 ; fencing material 
(not wire), £146,493, compared with £239,955 ; 
fencing wire, £360,326, compared with £474,906 ; 
other wire, £473,842, compared with £523,739. 


Fuel for Empire Flying Boats 

The motor vessel “ Africa Shell,” a new 
600-ton tanker for the Shell Company of East Africa, 
Ltd., has been placed in commission on the run from 
Mombasa to Lourengo Marques, It will touch at all 
the intermediate points of call of the Empire flying- 
boat service. The vessel, which was fitted out in 
James Watt Dock, Greenock, Scotland, has been 
designed especially to carry aviation petrol in bulk. 
Up to the present supplies have been delivered in 
drums. Owing to the increased requirements it 
was felt necessary to supply in bulk. The “ Africa 
Shell ” will also distribute petrol and other products 
for general trade requirements. The new tanker will 
carry 560 tons of aviation petrol on a draught of only 
11ft., which will enable her to get over the bars at the 
mouths of African rivers. In the fully loaded trials 
the twin-screw six-cylinder Diesel engines gave a 
maximum speed of 11 knots and a mean speed of 
10-76 knots. Now that the ‘“ African Shell” is in 
service supplies for the Empire air route come from 
overseas into the ocean installations at Mombasa and 
Beira. From there they are transported by the new 
ship to the waterside depots along the route and from 
these depots supplies are pumped aboard the aviation 
fuelling launches. From these launches the petrol is 
supplied to the flying boats. From the time supplies 
are sent from the refineries until the time they are 
delivered to the aircraft they are handled in bulk all 
the way. 








BRITISH STANDARDS INSTITUTION 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria Street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 


LEAD PIPES 


No. 602—1939. A revision of B.S. 602 for Lead Pipes 
(for other than Chemical Purposes) has recently been 
issued. The two important features of the revision are :— 
(a) the chemical composition has been amplified and the 
impurities have been specified in greater detail ; and (6) a 
clause has been introduced with regard to the size of grain 
of the pipe, and in order that it might be readily 
examined, an appendix has been included to explain a 
simplified method of etching the cross section for making 
the necessary examination. The opportunity has been 
taken to effect a number of other modifications. One of 
them relates to the method of marking the pipe. It is now 
specified that it is to be by embossing on a raised rib. 


STEEL-CORED COPPER CONDUCTORS 


No. 837—1939, This specification for steel-cored copper 
conductors for overhead transmission purposes was pre- 
pared at the request of the Copper Development Asso- 
ciation. It has been drawn up on lines similar to those of 
B.S. 215, Hard-drawn Aluminium and Steel-cored Alumi- 
nium Conductors for Overhead Transmission Purposes, 
and includes details of dimensions, mechanical and elee- 
trical properties and tests for standard conductors with 
both high and low steel ratios. Figures for the modulus 


of elasticity and coefficient of linear expansion are given 
in a note, and a series of secondary standard sizes is given 








rotation the arc could not be maintained, and below 





slackening off of work and employment among engi- 





in an appendix. 
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Markets, Notes and News 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


The American Steel Position 


Although there has been a coal strike in America 
which has affected the production of industrial fuel, so 
far it has not greatly influenced the output of iron and 
steel. The makers apparently had plenty of warning of 
the impending industrial clash and laid in considerable 
stocks, and are now husbanding their fuel resources. The 
pig-iron industry has been the department most affected 
by the strike and there are reports of furnaces having been 
banked down, whilst three on the Atlantic seaboard, 
which were to have been put into operation during this 
quarter, will now remain idle until the coal situation 
becomes clearer. In all, it is said that about fifteen blast- 
furnaces have either been closed down or “ banked.” 
The demand for foundry grades of pig iron has increased 
recently, but buying has been largely for prompt delivery. 
In New England, where the foundries have been working 
short time, most of them are now operating five days per 
week. The export business in pig iron has declined 
sharply and in the first quarter was only 11,908 tons, com- 
pared with 112,843 tons in the first quarter of 1938. The 
scrap market also remains weak and the price now is no 
more than 14-50 dollars d/d Pittsburg. Japan, however, 
is reported to have purchased 100,000 tons, a considerable 
proportion of which will be shipped from the Pacific Coast 
ports. It is understood that the purchases were made 
at a price of 15 dollars for No. 1 selection and 13-75 dollars 
for No. 2, f.a.s. The March exports of scrap showed a 
considerable increase to 312,262 tons from 224,913 tons in 
February. The rate of steel production has decreased to 
an average of 48-6 per cent. of capacity. It is hoped that 
even should the coal dispute spread, the steel industry 
will be able to continue operations at 40 to 45 per cent., as 
the works have accumulated large stocks of coal and coke. 
Despite the diminishing rate of operations, the tin-plate 
mills are working at about 65 per cent., whilst the sheet 
mills are at 55 per cent. and the galvanised sheet works at 
62 per cent. of capacity. A report was current recently 
that the British Government had bought 100,000 tons of 
14-G. galvanised sheets for air-raid shelters and that the 
Dutch Government had also placed an important order. 
No confirmation of these rumours, however, has been 
obtainable. Amongst recent big orders is one for 35,000 
tons of pipe line, whilst a railway has purchased 14,000 
tons of rails and will require an additional 28,000 tons. 
An order has also been placed for 1000 50-ton freight cars 
and another for 300 cars. Inquiries are being circulated 
in the market for 28,000 tons of structural steel for bridge 
construction. 


British Iron and Steel Production 


The British Iron and Steel Federation, in its 
report on production during April, states that operations 
at the steel works continued to expand and the number of 
open-hearth furnaces in commission rose from 326 in 
March to 332. Further capacity is still available if required. 
The quantity of steel ingots and castings produced in 
April reached 1,058,200 tons, and although this is rather 
less than the 1,170,900 tons touched in March, when the 
shorter working month and the Easter holidays are allowed 
for, there is an increase on the daily rate of production. 
The pig iron output amounted to 608,900 tons, compared 
with 603,600 tons in March, and included 103,500 tons of 
hematite, 392,600 tons of basic, 92,400 tons of foundry, 
and 12,900 tons of forge pig iron. There were 100 blast- 
furnaces operating at the end of April, compared with 95 
at the end of the previous month. The following table 
shows the average output of pig iron and steel over a 
period of years and the production for the past six months : 


Pig iron, Steel, 

tons. tons. 
1913—Monthly average 855,000 638,600 
1920— 669,500 755,600 
1929— 632,400 803,000 
1931— ... 314,400 433,500 
1932— rs . 297,800 438,500 
1933— 9 * ... 344,700 585,300 
1934— o on - 497,400 737,500 
1935— ai ‘én 535,300 821,600 
1936— » a 643,500 982,100 
1937— Be a 707,800 1,082,000 
1938— $s ” 563,600 866,200 
—November ... 461,500 860,000 
December ... 445,800 655,700 
1939—January 500,500 811,700 
February 516,000 971,100 
March ... 603,600 1,170,900 
April ... 608,900 1,058,200 


The Pig Iron Market 


There has been no clearly defined change in the 
situation in the pig iron market, but whilst the pressure to 
obtain supplies of basic is unabated, some disappointment 
is expressed at the slowness with which the demand for 
hematite and foundry develops. The improvement in the 
market for hematite continues, but it is now obvious that 
unless the demand increases more rapidly and to a more 
considerable extent it will take a long time to reduce the 
stocks in the makers’ hands. The position of the market 
has greatly improved from that existing earlier in the 
year, but the anticipations which were aroused when the 
demand commenced to expand have not been borne out, 
and apparently consumers do not think that when prices 
are reviewed at the end of June there is any likelihood of an 
advance. By that time it is expected that the scrap 
position will be relieved by imports of foreign material, 
and this will probably be reflected in a diminution in the 
demand for hematite. On the North-East Coast attention 
seems to be principally concentrated upon the production 
of basic iron for the steel works, and the output of foundry 
does not improve to any appreciable extent. It is suffi- 
cient, however, to meet users’ requirements and as for 
some time past the call for this quality has come prin- 
cipally from local consumers there seems little likelihood 
of any enlargement of the output. The most promising 








feature in this market is the inclination which has lately 
been shown by consumers to buy forward, and apparently 
the expectations which were current not long ago that 
prices might be revised at any time have been abandoned. 
Business in foundry iron in the Midlands is well below the 
normal seasonal level. Some consumers, however, have 
been affected recently by the movement in other depart- 
ments of the market and have covered some of their for- 
ward requirements, although this has not been general by 
any means. On the other hand, the call for low phosphoric 
pig iron has not diminished and the heavy engineering firms 
and those engaged upon Government contracts are taking 
good quantities. So far as the outlook can be gauged, the 
demand for this class of pig iron is likely to increase rather 
than decline as the season progresses. The Scottish market 
for foundry iron remains inactive, but recently there has 
been a larger inquiry for forward delivery and the revival 
in the shipbuilding industry promises more work for the 
engineering foundries. The production of basic iron is on 
a heavy scale but most of it is absorbed by the producers’ 
associated consuming works, leaving little for the open 
market. It is understood that inquiries regarding pur- 
chases of this description of iron have been made in 
foreign producing countries. 


The Midlands and South Wales 


In some departments of the steel trade there is a 
tendency for the position to become tighter, but how much 
of this is due to the state of the steel-makers’ order books 
and how much to the priority claim by Government 
Departments it would be difficult to say. So much of the 
work now in the hands of the steel companies is on account 
of rearmament and A.R.P. that when priority has to be 
accorded to certain classes of work it has a distinct influence 
upon the position. It is difficult now for a consumer or a 
merchant to obtain early delivery and the tendency is for 
the works to extend the time required for the execution of 
orders. The structural engineering industry has been 
well employed for many months and the volume of work 
shows no signs of declining. Large tonnages of joists and 
all kinds of constructional steel are being absorbed and 
in some instances firms have contracted for their supplies 
into the third quarter. The movement to cover future 
requirements is becoming more pronounced and may 
possibly be due to some nervousness as to the position 
later on in the year. The re-rolling industry is particularly 
busy and is still supplying considerable quantities of small 
sections for A.R.P. jobs. Some. of them profess to be 
anxious regarding their supplies of semi-finished steel, but 
the British Iron and Steel Federation has taken steps to 
relieve the stringency that does undoubtedly exist. The 
scarcity is particularly felt by the sheet makers, wko are 
hard pressed to keep up the required deliveries of material 
for A.R.P. shelters. The commercial demand for sheets is 
improving, but the export business is quiet and with the 
heavy pressure upon the works for home supplies it is not 
surprising that export orders are not sought with the same 
vigour as in quieter times. The continued heavy demand 
for colliery steel is attracting some attention. So large are 
the quantities of roofing bars and rails passing to the 
collieries that it is suggested that there is a movement to 
accumulate stocks against a possible stringency in this 
department. Contracts held by the makers for this 
material are particularly heavy and consumers are specify- 
ing freely against them. The demand from the collieries 
is reinforced to some extent by the requirements for 
trench revetments. The steel works in South Wales are 
busy and a considerable volume of inquiry is coming 
forward from the shipbuilders. The expansion in the 
demand for steel of all descriptions has resulted in some 
shortage of sheet bars and billets, although 91 per cent. of 
the steel capacity in South Wales is now in production. A 
fresh influx of orders for tin-plates has also led the makers 
to increase their output from 60 per cent. to 75 per cent. 
of the allotted capacity. This rate will remain in force 
until June 30th. 


Current Business 


The Liverpool City Council has been asked to 
confirm, subject to certain safeguards, a recommendation 
to advance to the Hayes Engineering Company (Speke), 
Ltd., of Reddish, an amount equal to two-thirds of the 
value of buildings to be erected at Speke, and not exceeding 
£3000. The money would be advanced according to the 
progress of the work and repayment at the rate of 4 per 
cent. interest would be spread over twenty years. Asso- 
ciated Electric Vehicle Manufacturers, Ltd., the pro- 
prietors of Electricars, Ltd., Hall Green, Birmingham, and 
of A. E. Morrison and Sons, Ltd., South Wigston, Leicester- 
shire, have obtained a Russian contract for factory trucks 
to the value of £15,000. As a result the Leicester factory 
has been extended. Strong opposition has been encoun- 
tered by Brown Bayley’s Steel Works, Ltd., to their 
proposal to develop a 50-acre site in the Edale Valley in 
the Peak District of Derbyshire on the ground that it 
would seriously damage the natural beauty of the district. 
Discussions are proceeding between the company and the 
Society for the Preservation of Rural England. The 
English Steel Corporation, Ltd., is extending its works at 
North Street, Openshaw, Manchester. A depot is being 
opened by the British Oxygen Company, Ltd., at 
Palmerston Road, Aberdeen, to serve the North of Scot- 
land. Additions are being made to the works of Hadfields, 
Ltd., in Vulean Road, Sheffield. Orders for new ships 
include one by Ellerman Lines, Ltd., London, for a vessel 
by Cammell Laird and Co., Ltd., and another by William 
Gray and Co., Ltd., West Hartlepool. William Pickersgill 
and Sons, Sunderland, are to build a coal-burning steamer 
of 9400 tons deadweight for the Stanhope Steamship Com- 
pany, and Alfred Holt and Co., Ltd., have ordered two 
passenger and cargo liners of 10,000 tons each from the 
Caledon Shipbuilding and Engineering Company, Ltd. 
Hall, Russell and Co., Ltd., Aberdeen, will build a motor 
coaster for Mitchell and Rae, Ltd., Newburgh. The 








Export quotations are 


London and North-Eastern Railway Company has placed 
an order with A. and J. Inglis, Ltd., Glasgow, for a steam- 
ship for the Humber ferry service. Naval vessels at 
present on order on the Clyde represent contracts to the 
value of £50,000,000. The Department of Overseas Trade 
announces that the following contracts are open for tender : 
South African Railways and Harbours Administration : 
supply and delivery, f.o.b. ship, of one 5-ton (11,200 lb.) 
capacity steam-driven travelling crane for Durban 
Harbour (Johannesburg, July 10th); Cairo, Department 
of Survey and Mines: 4500 tons of heavy steel rails, 
30 kilos. per metre run, length 1-35 m., free on rail trucks 
at Alexandria (Giza, June 6th). Indian Stores Depart- 
ment: Supply and delivery of quantities of coupling rods, 
floating bush type, complete with fixed and floating 
bushes, set screws, spring washers, &c. (Simla, June Ist). 


Copper and Tin 


The electrolytic copper market has developed a 
quieter tone and consumers are again displaying caution. 
The recent burst of activity was confined almost entirely 
to the United States and followed a reduction in the 
domestic price. The quotation has now steadied at 
10-25 c., but consumers appear to have covered as much 
of their needs as they intend to for the time being. It is 
estimated that the sales in the American domestic market 
in April totalled 60,000 tons. This is about the average for 
a normal good trading month, and it is expected that as 
consumers have bought with great reserve for several 
months past that there must be a considerable amount of 
leeway to be made up. Although, according to this reason- 
ing, the stocks in consumers’ hands must be on the light 
side, the market is far from active, and the stimulating 
effects of the reduction in prices appear to have passed. 
In Great Britain buying has been steady, but most con- 
sumers are able to specify against running contracts, and 
the consumption, which is regarded as satisfactory, is 
scarcely represented in current market transactions. 
Buying on the Continent has been lethargic. Recently 
Italy bought fair quantities and Japan also entered the 
market. It is expected that the April statistics will show 
a decrease in the stocks for the first time for many months, 
but it is believed that in the following months this process 
may be continued. In the London standard market 
trading has been dull and at the moment it is probable 
that the speculative account is the smallest known for 
several years. The present range of prices is too low to 
make a bear operation attractive, and at the same time 
operators are chary of committing themselves in view of 
the uncertain international outlook.... Firm conditions 
have ruled in the tin market and the expectation persists 
that the price will be raised to £230, at which figure the 
Buffer Pool managers will be able to sell some of their 
accumulation. At the same time the Pool is under- 
stood to be lending tin to the market, although the back- 
wardation remains at 50s. The consumption of the metal 
proceeds at a steady rate and the improvement in the 
position of the South Wales tin-plate industry has 
created a feeling of optimism. American buying, how- 
ever, which imparted so much strength to the market 
last week has rather faded out, but it is still believed 
that consumers in the United States are not well covered, 
and a fresh buying movement will not take the market 
by surprise. Business with the Continent has been irre- 
gular, but consumers in Great Britain have bought with 
rather more freedom than of late. 


Lead and Spelter 


The current consumption of lead in Great Britain 
is not unsatisfactory on the whole, although to a great 
extent the demand is satisfied by specifications against 
contracts. For this reason the market has had a rather 
quiet appearance, although at times there has been some 
substantial buying. The cable makers continue to be the 
principal consumers, but good quantities have also been 
taken by the lead pipe and sheet makers. Whilst the 
market remains steady, the tone has been rather lethargic, 
and there have been few signs of speculative interest. 
At times prices have shown a tendency to rise, but this 
has been checked by free offerings. Recently consumers 
seemed inclined to replenish their stocks, but this move- 
ment appears to have died down, and most of the buying 
for industrial purposes has been of a hand-to-mouth 
character. There is no lack of supplies for this market, 
and it is expected that the arrivals during May will be on 
a rather ample scale. In the United States active condi- 
tions developed at the beginning of this month. The 
producers are not free sellers, and as the seasonal demand 
appears to have set in, it would not be surprising if prices 
developed a firmer tone. According to American figures, 
the stocks of refined lead in the United States on March 
3lst totalled 122,035 tons, compared with 122,110 tons 
at the end of February. Production during March was 
40,799 tons, compared with 39,336 tons in February, and 
the shipments 40,871 tons, against 34,431 tons in February. 

The spelter market continues to present a dull and 
uninteresting appearance. The demand for industrial 
purposes is good, since the galvanising industry, which 
is engaged upon A.R.P. contracts, is taking large quan- 
tities. This, however, has had no influence upon prices. 
The future of the market does not inspire confidence, 
since it is expected that arrivals will be on a considerable 
scale for some time to come. On the other hand, consumers 
are probably not well covered, but there is little induce- 
ment to buy forward, whilst supplies remain so liberal. 
In the United States the market has been dull, and the 
coal strike has curbed consumers’ activities. According 
to the figures of the American Zinc Institute, the stocks 
at the end of April totalled 130,380 tons, an increase of 
2395 tons on the figures at the end of March. Produc- 
tion during April was 43,036 tons, and the deliveries fell 
to 40,641 tons, a reduction of 4650 tons on the March 
figure. 
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Current Prices for Metals and Fuels 





Makers’ official home trade price, per ton, delivered buyers’ stations. * Joists, Sections, Bars and Plates are subject to a rebate of 15s. to home users purchasing only 
from Associated British Steelmakers. Export prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 

















PIG IRON. STEEL (continued). NON-FERROUS METALS. 
Home. Export. *Home. tExport. ; ; 
Foundry home prices, except for Scotland, less rebate of 5/-.| GLascow anp Disrricr— ¢£ sg. d. £ nae Coprrr— (Official Prices, May 10th.) 
(D/d Teesside Area.) Angles... ... ... .. 10 8 0... ... 10 0 0 Cabin Se Be ce a 
i wearer. Soe eS + ieee a ee ee ise a Three Months... ... ... ... £42 7 6to £4210 0 
a No. 1 4.) 4 515 0 Channels... ... <i oe eo 10 5 0 Electrolytic ... .. BEF fees £47 15 Oto £48 15 0 
Cleveland— Rounds, Sin. aah RS an RE RO eats ll 0 0 Best Selected Ingots aya Bir- 
Me. 2): ee ee pe 5 2 6 »  VWeder Sin. ... 12 15 Of... <.. 11 0 0 mingham ... .. £48 10 0 
No. 3GMB. Sig: SO 5 0 0 Flats, 5in. and under ... 11:15 Of... ... ll 0 0 Sheets, Hot Rolled adores £78 0 0 
No.4 Foundry ... ... 418 0.. ao Plates, jin. (basis) cee RE Bae 10 2 6 ss 
Basic ELIS ie ee ae ae ape Ye ere, 10 7 6 ; Home. —_ Export. 
ey Rte a ge ie ee 10 12 6 Tubes, Solid Drawn (basis) ... 123d. 123d. 
Stafis— (Delivered to Black Country Station.) ° te io” 6 ap ID certs —- 1 
North StaffsFoundry ... 5 1 0... ... oe to apes iat eres Ee Brass— 
per sq. ake 2 ees 
a? > oe e __ eal 0 = nein teu 8 8 pe Ingots, 70/30, d/d Birmingham £37 0 ig 
Netihaneten— Sourn WaLEes AREA— £ sd £ 8. d. iota wink onike —— — 
ee iti Se il ag des oe eee SS 10 0 0 ubss, Solid Deawa 3/2 Alloy id. td. 
- Re aaa pec ee Pein ee ig Mita ck ae 13}d. 13}d. 
Forge ... ... ... ... #18 6to8417 6 ss. paper s 3% a8. ? 
Pesan peace ss eS veh), 2 10 0 0] Trw— 
a tiiedie 2. 25-0 8 BL . a aren iase < * * : * 7 . . Cash... ... sc. ss ee ves £995 10 O80 8926 0 0 
Forge ... ... ... ... 418 Oto£5 0 0 i under 3in. ... 1115 Of... ... ll 0 0 Three Months... ... ... ... £223 0 Oto £223 10 0 

ScoTLanp— Flats, 5in. and under ... 11 15 Of 1l 0 0O| Spetrer— 

Humetits, Lo.%. forgeems 6. 0 6 .. “=, Plates, jin. (basis) ... 1013 0 10 2 6 Oeics ce ee ne OO eee 0D 
No. 1 Foundry, ditto ... 5 8 0.. eR 10 7 6 Taree Month a 0 bees 1 8 
No. 3 Foundry, ditto Sp Fee BS - os Seal ate | aie 10 12 6 OP SRMNIRIA 54) 5 28S tees be 

Basie, dfa |... sn) 28 6. — Rei * “ritemepee cece © a Be 10 17 6 | Leav— 

N.W. Coast— (6 0 6 d/a Glasgow fein. to and incl. Gelli Rese eo a Re Se 38 28 
Hematite Mixed Nos. ... be 6 0.,, Sheffield er per sq. ft. (8-G.)... IL 12 6... ... 11 12 6 ‘Tiree Months... 0 A 800 21417 6 

eS 9 Se Sia Betrast. Rest oF IRELAND. | 4juminium Ingots (British) ... ... £94 (net) 

- ree are aro £ se. d. £ sd. 

MANUFACTURED IRON. _— atic besihs see ae 16:38 8T he 
ae Rxpest. OB. ane wee ee ane 1113 0 1115 6 FUELS. 

wn ro oe a Sar UID: sins. shee diye nes 0 pA 1015 6 SCOTLAND 
Ceihinties: ae ese = Channels... ..:.... .-. 10 18 0 11 O 6 
Pah th ie a Rounds, 3in. and up ... 11 13 0 11.16 @| Lanancemme— 

es Eee Fee »  wunder3in. ... 12 0 Ot 12 2 6| (f0.b. Grangemouth)— Export. 

MIDLANDS— Plates, jin. (basis) ... 1015 6 10 18 0 Navigation Unscreened ... ... ... ... 18/- to 18/6 
No. 3 Quality... eve jon ee OR. —_— at Sha. ie Be .. L112 6 1210 0 AYRsHIRE— 

No. 4 Quality... ... .. 11 7 6.. =e Un. jin. to fin. incl. ... 1112 6. 1112 6] (f.0.b. Ports)— 

ScoTLanD— ¢ Rounds and Flats tesied quality ; entiated, Be. lene. Mieeeh .5 a Sa Sa ee aes ee 16/9 
Best... eee we see im on-am. @: 55. ine 1215 0 Home. Export, f.0.b. (£.0.b. Methil or Burntisland)— 

N.E. Coast— Sheets. £ s. d. £ 8s. d. Piles Glebe i ce Bee a Re ee tes 
Crown Bars ...... ... 12 5 0... ... 12 5 0 11-G.and 12-G.,d/d 1315 0 11-G.to14-G. 11 5 0 Uabinstned Movigntion ES Whe ie ase DYN 18/6 
Best Bars. «. «.. 1215 0... 1215 0 13-G.,d/d... ... ... 14 2 6 15-G.tol16-G. 1115 0}; 

Double Best Bars . - 13 5 0... ... 13 5 0 14-G. to 20-G.,d/d... 14 10 0 17-G.t018-G. 12 0 0 " (f0.b. Leith) — 

NORTHERN IRELAND AND FREE STaTE— 21-G. to 24-G.,d/d... 14 15 0 19-G.to20-G. 12 5 0 ‘Hartley ‘ee PRS ape eT ae eT 
Crown Bars, f.o.q.... ... 1217 6... ... iad 25-G. and 26-G.,d/d 1510 0 21-G.to22-G. 1217 6 Secondary Steam... 6. os. eee ves ws 16/6 

ee eee South Africa, Rhodesia, Nyasaland, £14; Canada, £14 12s. 6d., 

STEEL. f.o.b. basis. Irish Free State, £14 15s., f.0.q., 4-ton lots. ENGLAND 
Wehiean +Export, | The above home trade sheet prices are for 4-ton lots and over; | SourH Yorksuime, DoncastER— 

LoNDON AND THE SouTH— £ sb. d. 4k. 2-ton to 4-ton lots, 7s. 6d. per ton extra; and under 2-ton Steam Hards... ... .-. 2. s+. s+ ++ 19/- to 20/- 
ARNE ooo eines I Ae 10 00 lots to 10-cwt., £2 per ton extra. Washed Smalls ... ... .. «.. ws «» 16/—to 17/- 
, EERE Re: Se RAS 1l 0 0] Galvanised Corrugated sheets, basis 24-G.— NorRTHUMBERLAND, NEWCASTLE— 

OUND Sak ee ae DS adest et 10 0 0 Home. £ s. d. Blyth Best... 2c. see. nee see vee ove ABS Bo 19- 
Chennelesc5 4665". ee RE Be 10 5 0 Si TE ing ana «i pet bse ad ete. sg MANN SSE deg oe ee Fane aA 17/6 
Rounds, 3in.andup ... 1110 6 gis ll 0 0 2-ton to 4-ton lots eae Sake OS: ce dong Sng ig) ele Ca » Best Small... ras agin ees 15/6 

i under 3in. ... 11 17 6f.. ll 0 0 Under 2 tons bs ice ttiae: BOAT 0 Unscreened pea 17/- to 18/- 
Flats, under 5in. sabe oe 11 17 6f.. ll 0 0 Ezport; India, £15 ae: “eifs Irish ‘Mie State, £17 5s., Dusmane—~ 
Plates, jin. (basis) ...1015 6.. 10 2 6 f.o.q.; General, £15 15s., f.0.b., 24-G. basis. SO NR RD et toh: = on baer cen 18/9 

és Gee oS Oat 10 7 6) Trx-prares— Foundry Coke sellin Meg oe ee fan. ier tele a 
» din... ... %.. IL 6 6.. 10 12 6} 20 by 14 basis, f.0.b., Bristol Channel Ports, 20s. 3d. 
an an ae eT oe pomere 1017 6 Tin-plate Bars, d/d Welsh Works, £7 5s. Canpirr— SOUTH WALES 

; BritetTs—100-ton lots and over, 35 to 100 tons, 5s. extra; less Steam Coals : 

6 Ib. pereg, ft. (8-G.)... 11 13. 6 .. 11 12 6 than 35 tons, 10s. extra. £ «sd. Best Admiralty Large . sor eliee Niet 23/6 
aie EP Pe x 1113 6) gots (up to 0-26% 0), untested 4... .. 7 7 6| BonbBooonde... ... 1... cer oo SBf- 00 88/6 

Nonrru-East Coast— £ 8. d. £ 8. d. zs tested ee SS Best Dey Lange Surge re eee ES 
Angles ... ... .. .. 10 8 0.. 10 0 0 Basic (0- 33% to 0-41% C.) 2 717 6 WMA a os as? oes ae toad eae 23/- 
Tees... ... ... .. -. IL 8 0.. 11 0 0 » Medium (0-42% to 0- 60% C.)... 810 0 Bunker Smalls ... ... ... «.. «- --- 16/-to 17/6 
Joists... -.. -- -» 10 8 0.. 10 0 0 ». Hard (0-61% to 0-85% C.) 9 0 0 Cargo Smalls... ... 0... 0. os ee oss 15/- to 15/6 
Channels... .. $y pea EE SO: dy 10 5 0 + (088% to 0-99% C.) 910 0 Dry Nuts : EM Mare ougr 
Rounds, Sin. panera eee Bias 11 0 0 i » (over 0-99% C.) 3 10 00 Foundry Coke 31/- to 42/6 
” under 3in. ... 11 15 Of.. 11 0 0 Rails, Heavy, 500-ton lots, f.o.t. 910 0 Furnace Coke 29/- 
Plates, jin. (basis) ... 1010 6... 10 2 6 » Light, f.o.t.... ae 8 i0 0 Patent Fuel ... 25/6 
- pes is See? 2 10 7 6 
5 gig ae a 1012 6| ~~ a eee rt ee ; 

. hein eS eee 1017 6 FERRO ALLOYS. Anthracite Coals : me 
Un. %in. to and incl T d 4 Ib. (nominal ee maui dee a-ak 
3 ¥ ci a Bi we tess /9% per Ib. (nominal) Slee ius ails Pie eee 
6 Ib. per sq. ft. (8-G.)... 11 12 6... ... 11 12 6] Ferro-Tungsten’ . ces see cee eee 4/8 por Ib. (nominal) Nuts ETE Re 5 aa a 
Boiler Plates, fin. ...11 8 0... ... 11 12 6 Per Ton. Per Unit. ae ic eh ; | 33/- to 38/6 
MIDLANDS, AND LEEDS anD DistRict— Ferro Chrome, 4p.c.to6p.c.carbon £23 10 0 7/6 rotting vw SO aaa rumen ae aS NS 
£ ed. £64) » REE SI pos ee, ee ee Rubbly Golm... 00066. eee eee 1 HO 1G 
Bughes «ec ce) eee ee B® 10 0 0 ~ * 8p.c.tol0p.c.... ... £23 5 0 7/6 
en a be nace ee os ae eS oe »  Max.2p.c.carbon ... £36 0 0 1L1/- Steam Coals : 
Chanel. .......0.. 05). ic AS. @ 10 5 0] ., » 0-5p.c.carbon £41 0 0 = 12/- 
Rounds, indie 1.8 ta... 11 0 0 » carbon-free ... 10d. per Ib. 
; sama: suo Je ROE 208 1l 0 0 Metallic Chromium <5 ... 2/5 per Ib. FUEL OIL. 
Flats, 5in. and under ... 11 15 Of... ... 11 0 0] Ferro Manganese (loose), 16 p.c. ... £1615 0 home Inland consumption: contracts in bulk. 
Plates, jin. (basis) ...1013 0... ... 10 2 6 » Silicon, 45 p.c. to 50 p.c. ... £12 10 Oscale 5/— p.u. 2 
3 Se Se ee 10 7 6 is % 75 p.c.... ... .. ... £17 0 Oscale 6/- p.u. Exclusive of Government tax of 1d. per gallon ; and 9d. per 
“ UG Retr te ok SRY 1012 6| ,, Vanadium... ... ... .. ... 14 perlb. gallon on oil for road vehicles. 
so WOM. 6025 OD 1017 6 Pe Molybdenum Pete ... .. 4/10 per Ib. 5/— forward a Ocsask Tubalietinas: Pee Gallon. 
Un. fin. to and ‘he: Titanium (earbon free) .-- «+ 9d. per lb. f mae na 344 
6 lb. per sq. ft. (8-G.)... 1112 6... ... 11 12 6 Nicks! (per ton) vis ve ces ses £185 to £190 per ton Furnace Oil (0-950 gravity) = -. + ’ 
Boiler Plates, jin, ab A lars eee 11 12 6! Cobalt .. doo. enh ase aoy ood SOPOCO STS per ib. Diesel Oil SEO sai. Rees dens Cements 43d. 
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French Engineering Notes 
(From our own Correspondent in Paris.) 
Housing Workmen 

Wuat employers are doing for the benefit of their 
men is not sufficiently understood, even by workers them- 
selves. There are social obligations which they are com- 
pelled to fulfil, and the taxation on industry for social 
services has heavily increased during the past two years, 
but this burden has not-lessened the activity of employers 
in developing their own voluntary services, particularly 
the housing of workmen and their families. This is not, of 
course, a one-sided benefit, for the man who is provided 
with a comfortable home is likely to stay in it and remain 
attached to his employment. So important is this social 
work regarded by the Union des Industries Métallurgiques 
et Miniéres that a meeting was held at its headquarters in 
Paris last week to discuss the technical aspects of the 
housing problem, and a documentary exhibition was 
arranged at the same time to show what has been done by 
employers to provide men with suitable dwellings. In most 
cases such provision was undertaken as a consequence of 
industrial expansion in areas removed from existing 
centres of population. Extensions of works everywhere 
needed more accommodation for the men employed. The 
diagrams, photographs, and data presented by most of the 
leading metallurgical and engineering firms were instructive 
as showing that attempts to solve the housing problem 
date from long before the war. The Société des Hauts 
Fourneaux de Demain et d’Anzin had built houses to 
accommodate nearly a thousand of its workers in 1899. 
After the war the problem was dealt with individually, 
and there was no attempt to make the dwellings attractive, 
with modern amenities, until employers began to under- 
stand fully the social importance of the work. The docu- 
mentary exhibition revealed to the public the progress that 
has been made in laying out garden cities by many of the 
great employers of labour. The National Railway Com- 
pany has 304 garden cities accommodating about 200,000 
persons. The exhibit of one big firm in the east of France 
gives prominence to the organisation of medical and 
health services, child welfare, the manual training of boys 
and girls, recreation, and everything that is necessary for 
a self-contained community. Taking the documentary 
evidence as a whole, activity in construction coincides with 
phases of industrial activity and depression, followed by a 
sharp acceleration when employers grouped themselves 
into a general confederation that gave national importance 
to this branch of social effort. For workers, the houses are 
usually semi-detached with gardens, and larger houses are 
provided for engineers and executive employees. Every 
facility is offered to the men to acquire houses of their 
own. All this entails sacrifice on the part of the employers, 
who now find themselves obliged to settle upon a definite 
plan of housing with a view to reconciling technical and 
social progress with financial possibilities. These questions 
were fully discussed by the Union des Industries Métal- 
lurgiques et Miniéres at the meetings held last week. 

Paid Holidays 

The Government’s appeal to employers to spread 
holidays over a longer period met with a favourable 
response from the metallurgical and engineering industries 
in the Paris area. The four main branches of industry— 
motor-car construction, general engineering, electrical 
construction and foundries, employing an aggregate of 
about 250,000 men—have decided to extend holidays over 
the four months between May and October, and each of 
them has arranged for groups of works to close down in 
rotation in order to avoid a complete cessation of activity 
in any one branch of industry and to lessen the serious 
burden on the National Railway Company, which has, 
moreover, been obliged to restrict holiday traffic with 
specially low fares so long as the whole of it has to be dealt 
with during July and August. Even with the present 
arrangement 75 per cent. of the men-will take their holidays 
during those two months. The difficulty in coming to an 
agreement amongst manufacturers in any one branch of 
industry lies in their reluctance to close down works out- 
side the normal holiday period, as well as to the objections 
of the workers themselves. Outside the Paris area little 
progress seems to have been made in spreading holidays 
over a longer period by arranging for groups of works to 
close down in rotation, and the Minister of Labour 
announces that, where this is not done, he will use his 
authority to designate the groups and the dates of holidays 
between July 14th and September 15th. 


The Merchant Marine 


In carrying out the programme for the con- 
struction of 500,000 tons of shipping during three years as 
a first stage in the renewal of the mercantile fleet, the 
Minister of the Merchant Marine found himself confronted 
with serious difficulties through the inability of French 
yards to undertake the task, partly because of pressure of 
work for national defence. As no time can be lost in 
renewing the fleet, the Minister was obliged to purchase a 
large tonnage abroad, and while about 175,000 tons have 
been added to shipping since the programme was put in 
hand, orders for another 100,000 tons are to be placed in 
foreign yards. In these circumstances the discrimination 
against foreign-built ships with respect to monetary 
grants to shipowners, based upon tonnage, speed, age, 
length of voyages and other factors, has been removed by 
recent decrees until the end of 1941, so that all ships of 
French and foreign build, not directly subsidised, enjoy, 
for the time being, the same privileges. The grants are 
intended to compensate for navigating costs higher than 
those of other countries and to encourage the scrapping of 
old ships for new vessels. The Minister of the Merchant 
Marine has already ordered the building in French yards 
of a liner for the Far East, which, it is said, will introduce 
innovations with regard to accommodation, and has 
instructed the Compagnie Générale Transatlantique to 
proceed with plans for a new liner to duplicate the service of 
the ‘‘ Normandie.” Such plans have, in fact, been for a 
long time in hand, and recent statements implied that they 
were practically completed. It is certain that after the 
loss of the ‘“‘ Paris ’’ the construction of the new liner will 
be put in hand as early as possible. 





British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are pri in italics, 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sales Branch, 25, Southampton-buildings, Ch 'y-lane, wee, 
ls. each, 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is date of the acceptance of the 
complete Specification. 








STEAM GENERATORS 


502,916. October 28th, 1937.—ImpRoveMENTs IN MULTI- 
TUBULAR Stream oR Hor Water Borers, Danks—of 
Netherton—Ltd., Crown Boiler Works, Halesowen Road, 
Netherton, Dudley; and Robert Gower Reid, Oakham 
Lodge, Oakham Road, Dudley. 

This invention relates to horizontal multitubular steam or hot 
water boilers of the dry-back brickset marine type, commonly 
referred to as ‘‘ Economic ”’ boilers. At the back of the brickwork 
setting A is a chamber B, into which the gases from the furnace 
flue C are received before taking their first return , which, 
contrary to normal practice, is external to the boiler shell. 
The chamber B is extended downwardly to form a well at the 
back of the boiler, from which the gases flow beneath an arch 
supporting the rear end of the boiler into a channelway D. The 
channel extends along the underside of the boiler shell to its 
front end and from there the gases enter the smoke-boxes 
through openings in the front wall of the setting, which is con- 
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structed with a central recess to house the blow-off valve (not 
shown) and on either side of which are the openings leading to 
the smoke-boxes. The brickwork setting A encloses side 
passages E, which merge with the channel D so that the hot gases 
from the furnace contact with a considerable area of the boiler 
shell before they are returned by the smoke-boxes to flue tubes 
F, whence they take their second return back to the rear 
end of the boiler and escape into the chimney flues G. The 
smoke tubes for the second pass may be arranged on either side 
of the furnace flue and in certain cases may extend to a plane 
slightly above it, as in existing brickset “‘ Economic” type 
boilers. This type of boiler is said to be capable of operation in 
many cases without induced and/or fo draught. Further- 
more, by taking the first return external to the boiler 
shell it is possible to make a more efficient use of the low-grade 
heat, since on the second return of the gases the amount of 
heating surface available is considerably greater than when the 
second pass is external, where the amount of heat that can be 
extracted is limited by the area of the shell.—March 28th, 1939. 


502,633. January 2Ist, 1938—MecnwanicaL STOKERS FOR 
Furnaces, Hope’s Heating and Lighting, Ltd., Halford 
Works, Smethwick, and Victor Richardson, of the com- 
pany’s address. 

This invention relates to mechanical stokers for furnaces, 
and its object is to enable a pair of adjacent stokers to be 
supplied with solid fuel from a common hopper. The accom- 
panying , figures illustrate the invention applied to a Lancashire 
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boiler. Within each of the pair of cylindrical flues A is 
a long feed trough B, which forms a part of a mechanical 
stoker. At the front end of each trough is arranged a supply 
conduit C which is connected with a feed hopper D. he 
trough and conduit contain a conveyor E of the screw type 
by which the fuel is transferred from the hopper to the trough, 
and thence through its open upper side to the grate K. At the 
upper edges of the feed trough are arranged air tuyeres F, which, 





in the example shown, form a hollow perforated rim of inverted 
vee-shaped cross section around the upper edges of the trough. 
The tuyeres are supplied with air As pressure from @ com- 
partment G into which the trough depends. Air is admitted 
to the front end of the compartment G by a pipe H from a fan 
under the control of a damper. The grate is imme- 
diately along one side of the trough at or near the level of the 
upper side. Air can be admitted to the ash space I through 
adjustabie openings in a door J at the front end of the flue 
controlled by a valve, Alternatively, air can be admitted under 
pressure to the space I from the trough compartment G through 
apertures in the partition L and controlled by a valve. When 
the apparatus is in use, the fuel is fed from the hopper into the 
trough by the conveyor, and thence it passes upwards over the 
tuyeres on to the grate. Whilst the fuel is passing over the 
tuyeres the volatile constituents are driven off and burned by 
combination with the air passing through the tuyeres, and 
combustion of the fuel is completed on the grate by the air 

ing upwards through the -bars. If the normal supply 
of air to the grate is insufficient, air. under pressure can be 
supplied to the space I beneath the bars from the trough com- 
partment G through the pipe H. If it is desired to supple- 
ment the action of the feeding mechanism by hand stoking, 
or to resort to hand stoking when it is not required to use the 
feeding mechanism, it can be effected through the door M. 
a of ashes is effected through the lower door J.—March 

2nd, 1939. 





ELECTRICAL APPLIANCES 
502,587. April 14th, 1938.—ExLzcrric Hearinc ELemeEnts, 
Si Schuckertwerke Aktiengesellschaft, Berlin-Sie- 





mensstadt, Germany. 
This invention is concerned with elements having rod-like 
resistance heating conductors of carbon, graphite, or silicon 
carbon surrounded by ceramic protecting 
tubes spaced from the heating conductors 


N°502,587 and connected in a gas and vacuum-tight 
manner to the ends of the heating con- 
ductors. With such elements intended for 

F operation at high temperatures gases may 

E be produced in the interior of the ceramic 


tube during operation and eventually cause 
cracking of the tube. In the element 
described this is avoided by the provision 
of an excess pressure safety va!ve for the 

between the heating conductor and 
the protecting tube. One convenient 


a 


LB construction of such a heating element is 
illustrated in the accompanying drawing. 
Li-A The element has a rod-like resistance heat- 


ing conductor A surrounded by a protect- 

ing tube B of ceramic material which is 

> user from the rod and has its ends 

closed in a vacuum-tight manner by metal 

caps C and D. A part of the metal cap 

D is of corrugated form and serves to pre- 

t vent stresses due to varying thermal 

expansion of the different parts. The 

y D cap D is also provided with a tube by 

means of which the sealed ceramic pro- 

tecting tube can be connected to an air 

pump for evacuation purposes. The 

metal cap C has a further tube E-with a safety valve F having 

its cone pressed against the valve seat by means of a spring.— 
March 21st, 1939. 


502,999. July 6th, 1938—Insutatinc Seats For HicH- 
TENSION Exrectric Conpuctors PassIne INTO GAS-FILLED 
CuamBers, Siemens-Lurgi-Cottrell-Elektrofilter-Gesellschaft 
mit Beschraénkter Haftung fir Forschung und Patentver- 
wertung, 101-110, Nonnendammallee, Berlin-Siemensstadt, 
Germany. z 

This invention relates to an insulating bushing for higb- 
tension current conductors where they pass into gas-fillec 
chambers, for example, electrical precipitators. The bushing 
consists of a disc attached to the high-tension current conductor 
at a point below the opening through which the conductor 
passes into the gas-filled chamber and carrying a loose heap of 
powdered or granular electrically non-conducting material 
piled sufficiently high to fill the opening. In the embodiment 
shown the conductor A carrying the high-tension current 

from the outside into the electrical precipitator con- 
taining the gas to be treated. A disc B is attached to the con- 
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ductor below the opening C, through which it passes. A granular 
or pulverulent insulating material D, for example, broken 
quartz or quartz sand, is delivered from the top on to the disc B. 
In this way the opening is closed irrespective as to whether the 
conductor passes exactly through the centre of the opening or 
whether it is placed excentrically. The disc may be arranged in 
a recess G of the electrical precipitator. A certain degree of - 
discharge will then occur between the edge of the disc and the « 
wall of the recess, which will prevent the insulating material 
from becoming coated with dust. The space F may be main- 
tained at a higher pressure than that prevailing in the electrical 

recipitator in order to produce a current of gas, as indicated 

y the arrows, through the insulating material, and thus to 
prevent dust being deposited thereon. Moreover, the opening 
may be maintained at a sufficiently high temperature, for 
example, by means of an electrical heater E, to prevent con- 
densation on the insulating material, which would make it 
electrically conductive.—March 29th, 1939. 


LOCOMOTIVES 


503,030. October 11th, 1937—Sream Locomotive Borers, 
Aktiebolaget Ljungstréms Angturbin, Kungsgatan 32, Stock- 
holm, Sweden. 

The superheater of the locomotive boiler described in this 
invention is partially or entirely situated in the fire-box of the 
boiler, and is protected from direct radiation of heat from the 
fire zone by means of a brick arch and by one or more boxes 
adapted to receive a cooling medium and disposed substantially 
at right angles to the longitudinal.direction of the boiler, the 
arrangement being such that the whole quantity of the com- 
bustion gases passes through at least that portion of the super- 
heater which is situated in the fire-box. By this arrangement the 
smoke tubes become accessible along their whole length to 
cleaning means without the necessity of removing the super- 
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heater. The superheater tubes are brought into contact with 
combustion gases of very high temperature, so that a com- 
paratively small superheating surface will be sufficient to obtain 
high steam temperatures. The tubes of the high-temperature 
superheater mounted in the fire-box are arranged in five grou 

AA, separated from each other at their lower portion by the 
arch tubes B B and the siphons C C, through which the water is 
circulated in the direction of the arrows D D under the influence 
of the heat of the combustion gases. Between the upper portion 
of the superheater groups there are arranged water tubes E E, 
which prevent the formation of open spaces between the 
groups, and thus compel the coubuation gases effectively 
to come in contact with the tubes of the superheater. Water is 
circulated through the tubes E E in the direction indicated by 
the arrow F. Wet steam is conducted from the dome through a 
pipe G to a low-temperature or presuperheater, consisting of 
two groups H H of annular tubes in the smoke-box. By means 
of a screen I the gases coming from the smoke tubes are directed 
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towards the tubes of the superheater in which the steam is 
dried or superheated to a comparatively low degree. In the 
embodiment shown, the screen consists of a number of flaps 
hinged on pivots, which are adapted to be swung into a hori- 
zontal position to make the smoke tubes accessible for inspec- 
tion or cleaning. From the low-temperature superheater the 
steam passes through a pipe J into the inlet header K of the 
high-temperature superheater. The inlet ends of the three 
inner groups of superheater tubes are connected to the header K, 
whereas the inlet ends of the tubes belonging to the two outer 
groups are secured to short pipes L L, which communicate with 
the header and which can easily be removed together with the 
appertaining superheater tubes. After having passed the super- 
heater coils in parallel streams, the steam enters the outlet of 
the superheater, which is constructed in the same manner as the 
inlet. By means of a pipe shown parallel with the pipe J the 
superheated steam is then conducted to the locomotive engine. 
It will be seen from the drawing that the tubes of the super- 
heater situated in the firebox are protected against the heat of 
the flame by an air-cooled chamber M and the brick arch N.— 
March 30th, 1939. 


METALLURGY 


503,008. November 18th, 1938.—ELECTRO-DEPOSITION OF 
Merats on ALLoys ContTarninc CHRomium, Mond Nickel 
Company, Ltd., Thames House, Millbank, London, S.W.1. 

By this process, prior to the electrolytic deposition of a metal 
or alloy on an alloy containing chromium, the surface is deprived 
of any oxide film im a solution containing hydrochloric acid, 
and, while still im the solution, is coated electrolytically with 
nickel from nickel chloride. The application of a nickel pro- 
tective layer and a subsequent layer of copper to a nickel- 
chromium-iren alloy by means of the invention is illustrated 
by the following example :—An alloy containing 79 per cent. 
nickel, 13 per cent. chromium, and 7 per cent. iron is cleaned 
thoroughly so that all grease is removed from it, and is then 
immersed in a solution of the following composition :— 

NiCl, . 6H,O ... About 240 grammes per litre 
eae ee 36 

This solution is kept at about 21 deg. Cent. and the alloy is 
first made an anode for about two minutes, and then, while it 
is still in the solution, the current is reversed and the alloy is 
made’a cathode for about six minutes. Nickel electrodes are 
used as the other electrodes, and the current density in each 
case is about 20 amperes per square foot (2-2 amperes per square 
decimetre). At the end of this treatment a nickel protective 
film or layer has been formed on the alloy. The alloy thus 
protected is transferred without rinsing to an acid-copper- 
sulphate plating solution containing :— 


CuSO, . 5H,O About 200 grammes per litre 
[2 ea oe 0 
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In this solution copper is deposited on the nickel layer by using 
ac -reat density of about 50 amperes per square foot (5-4 
amperes per square decimetre) and a temperature of about 
20 deg. Cent. By proceeding in the manner described a nickel 
film or layer about 0-00004in. (0-0001 cm.) thick, and a copper 
layer of about 0-O08in. (0-2 em.) thick are formed successively 
on the original nickel-chromium-iron alloy.—March 29th, 1939. 
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MISCELLANEOUS 


502,922. November 30th, 1937.—Putvrerisep FvEL ENGINEs, 
Hannoversche Maschinenbau-Actien-Gesellschaft vormals 
Georg Egestorff (Hanomag), 1, Hamelnerstrasse, Hannover- 
Linden, Germany. 

In pulverised fuel engines which are supplied with a mixture 
of fuel and air, it is of considerable importance that the propor- 
tion of fuel and air in the mixture be accurately controlled 
and kept constant within narrow limits. The invention pro- 
vides a method of charging a pulverised fuel engine consisting 
in supplying air and pulverised fuel into a chamber and 
intimately intermixing the air and fuel by turbulent motion 
before discharging from the chamber to the engine. During 
the working of the engine air is sucked in by the pump A 
and foreed through an intermediate filter, the rotary valves 
B and C, the pipe D, and the filter E into the chamber 
F. The pulverised fuel supplied to the chamber during 
working of the engine is en up by the air, and both 
pulverised "fuel and air are intimately intermixed ~ by 
turbulent motion in the chamber. In order to prevent an 
excessive increase in pressure in the chamber, a flow of air has 
to be maintained. Part of the air in the chamber is therefore 
discharged through the filter G, which separates the pulverised 
fuel therefrom, and the air passes through the pipe H to the 
pipe I and flows past the injector nozzle J to exhaust the 
part of the mixture formed to be discharged, and carry it along 
to the engine. The proportion of air and pulverised fuel in the 
mixture éxhausted through the injector nozzle is, for instance, 
effected by appropriately adjusting the exhaust of the mixture 
through the nozzle and the supply’of pulverised fuel to the 
chamber. If the air were to pass constantly in the same direction 





upwardly through the chamber, the filter G would become 
quickly blocked with pulverised fuel and the discharge of air 
rendered considerably more difficult. In order to avoid this, 
by reversal of the valves B and C, air is alternately forced 
through the filter E into the chamber and _ discharged 
at the upper part of the chamber through the filter G 
and discharged through the filter E, the reversal being 
effected periodically at any suitable intervals of time 
such as after each complete stroke or cycle of the engine. 
In the second case, shown in the drawing, the air discharged 
through the filter E passes through the pipe D, the rotary valve 
C, and the pipe K into the pipe I. In this way both pipes 
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D and H are alternately used as an air inlet pipe and a dis- 
charge pipe, so that the pulverised fuel which accumulates on 
the filters is blown off and they are kept clean. The inter- 
mixture of fuel and air is further increased by this continual 
reversal of the direction of the air in the chamber. In all 
cases the air discharged from the chamber flows past the injector 
nozzle. The mixture of air and pulverised fuel thus supplied 
to the engine has, within narrow limits, always the same com- 
position. By altering the speed of the air flowing past the 
injector nozzle large or small amounts of the mixture of 
pulverised fuel and air are drawn out of the nozzle from the 
chamber. The supply of the mixture to the engine may thus 
be accurately measured and controlled.— March 28th, 1939. 


502,939. August 9th, 1938.—Iwpact PuLveRisers, Ludwig 
von Sebestyén, 50, Postafidk, Debrecen 1, Hungary. 

The accompanying drawing illustrates a diagrammatic 
arrangement of the invention. The hammers A are arranged to 
swing about the pins B of the hub. In the plane of rotation of 
the beating hammers there are mounted in the interior of the 
drum on either side two-part tables C and D. Between the 
table parts spaces are provided, the width of which can be 
adjusted according to the size of the broken material pieces to 
be obtained. The table parts are forced towards one another 
or made yielding by means of helical springs, so that wedged-in 
pieces of material can fall through automatically. The material 
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to be broken up falls through a hopper on to the table parts, 
and that which bridges the intermediate spaces is broken up 
by the rotating beating hammers, so that pieces which are 
smaller than the width of the intermediate s s will fall 
through and will pass through the outlet opening E. Ifa hammer 
should not break up the material, for instance, stones, at one 
blow, the hammer in question will swing about its pivot pin and 
will evade the obstruction. As soon as the hammer in question 
has left the table it will be brought back into its radial position 
by centrifugal force. This procedure is repeated until the 
material is broken up by successive blows to the required size 
and falls through the intermediate space.—March 28th, 1939. 








LAUNCHES AND TRIAL TRIPS 


TINTERN ABBEY, steamship; built by William Gray and 
Co., Ltd., to the order of Frederick Jones and Co.; dimensions, 
length 317ft., breadth 45ft., depth 23ft., gross tonnage 2470. 
Engines, triple expansion, cylinders 20in., 33in., and 565in. 
diameter by 39in. stroke, pressure 200 lb. per square inch ; 
trial trip, May 2nd. 

TorrniA, tank ship; built by Swan, Hunter and Wigham 
Richardson, Ltd., to the order of the Anglo Saxon Petroleum 
Company, Ltd.; dimensions, length 500ft., breadth 64ft., 
depth 37ft., deadweight 15,000 tons. Engines, ten cylinder, 
four stroke, solid injection, constructed by R. and W. Hawthorn, 
Leslie and Co., Ltd.; launch, May 4th. 

British INFLUENCE, tank ship; built by Swan, Hunter 
and Wigham Richardson, Ltd., to the order of the British 
Tanker Company, Ltd.; dimensions, length 481ft., deadweight, 
12,300 tons. Engines, four cylinder, opposed piston ; trial trip, 
May 5th. 











CONTRACTS AND ORDERS 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 








Sremens Exectric Lamps anp Svuppiies, Ltd., London, 
has obtained a contract from the Post Office Stores for twelve 
months’ supply of electric lamps. 


BASTIAN AND ALLEN, Ltd., London, have received an order 
for an electric boiler-house equipment for the new Durham 
County and Sunderland Eye Infirmary at Sunderland. 


STRACHAN AND Hensuaw, Ltd., Bristol, have been awarded 
the contract for a large coal and manganese ore handling plant 
for Durban Harbour, to the order of the South African Railways 
and Harbours Administration. The plant consists of an elevat- 
ing tippler to discharge 88-ton double-bogie wagons at the rate 
of thirty wagons per hour, and a ship loading quay-side trans- 
porter of 70ft. outreach, with a loading capacity of 360 tons 
per hour. 





Forthcoming Engagements 





Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this col , are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 














Institution of Electrical Engineers 

Friday to Tuesday, May 19th to 23rd.—TRaNsMISSION SECTION. 
Week-end visit to Ireland. 

Keighley Association of Engineers 

Tuesday, May 16th.—Visit to lamp and glass works of Cromp- 
ton-Parkinson, Ltd. 6.30 p.m, 

Manchester Association of Engineers 

Saturday, May 20th.—Visit to works of David Brown and Sons 
(Hudd.), Ltd., Huddersfield. 3 p.m. 

North of England Institute of Mining and Mechanical Engineers 
Thursday, May 18th.—Visit to A.R.P. headquarters and decon- 
tamination Centre, Newcastle-upon-Tyne. 2.30 p.m. 
Railway Club 
Thursday, June 8th.—Royal Scottish Corporation Hall, Fetter 
Lane, E.C.4, “ Traftic Control Systems,” C. N. Anderson. 

7.30 p.m. 
Royal Aeronautical Society 

Sunday, May 14th.—Great West Aerodrome, Hayes, Middlesex. 
Annual garden party. 

Thursday, May 25th.—Inst. of Mechanical Engineers, Storey’s 
Gate, Westminster, S8.W.1. Wilbur Wright Memorial 
Lecture, ‘‘Some Modern Methods of Research in the 
Problems of Flight,” G. W. Lewis. 6.30 p.m. 

Royal Institution of Great Britain 

Friday, May 19th.—21, Albemarle Street, W.1. 

mena in Liquid Helium,” J. D. Cockroft. 


** New Pheno- 
9 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS 


Leap Pires, Ltd., Parkfield Works, Elland, Yorks, has 
opened an office in London at 32, Queen Victoria Street, E.C.4. 


British Roiiwe Mitzs, Ltd., Tipton, informs us that Mr. 
R. W. Leach, chairman of the Audley Engineering Company, 
Ltd., has joined its board. 

Mr, G. T. Correrett, M. Inst. C.E., has taken Mr. N. Camp- 
bell Little, M. Inst. C.E., into partnership in the firm of A. P. I. 
Cotterell and Son, consulting engineers, of London and Bristol. 


Butrers Brotuers anp Co,, Ltd., Glasgow, are opening a 
branch office at County Chambers, Corporation Street, Bir- 
mingham. Mr. R. M, Stewart of the company’s London office 
will be resident in Birminghat. 


Mr. C. B. Kinasrorp has been appointed manager of B.T.H. 
switchgear sales department, Willesden, in succession to the 
late Mr. G. E. Riley. Mr. L. Drucquer, of the same department, 
has been appointed assistant manager. 


Mr. W. J. U. Wootcock, a Vice-President of the Federation 
of British Industries, has accepted the position of Chairman of 
the Overseas Industrial Publicity Committee, recently appointed 
by the Federation to assist in the promotion of news of British 
industrial enterprise in the world’s Press. 


EpGar ALLEN AND Co., Ltd., have purchased the undertaking 
and goodwill, including patents and patent rights, of the British 
Rema Manufacturing Company, Ltd., Halifax. In association 
with Edgar Allen and Co., Ltd., the British Rema Manufacturing 
Company, Ltd., will carry on its business in future operating 
from the works of the machinery department of Edgar Allen 
and Co., Ltd., at the Imperial Steel Works, Sheffield. 








CATALOGUES 


Houtman Broruers, Ltd., Camborne, Cornwall.—Catalogue 
of two-stage stationary air compressors. 

GENERAL E.zectric Company, Ltd., Magnet House, Kingsway, 
W.C.2.—Brochure on industrial electric motor control gear. 

WESTINGHOUSE BRAKE AND Signa Company, Ltd., 82, 
York Way, London, N.1.—Booklet on metal rectifiers for 
telecommunication. 

SrurTeEVANT ENGINEERING Company, Litd., 147, Queen 
Victoria Stréet, London, W.C.2.—General catalogue of the 
company’s products. 

Weco ConDENSER Company, Ltd., Bideford Avenue, Perivale, 
Middx.—Particulars of paper dielectric condensers for radio 
and general purposes. 

Satrorp Etecrricat Instruments, Ltd., Peel Works, 
Silk Street, Salford, 3.—List 8.40, describing in detail motor- 
protection thermostats. 

Visco ENGINEERING Company, Ltd., Stafford Road, Croydon. 
—Descriptive pamphlet, No. 395, on dust collectors for grinding, 
fettling, and polishing machines. 

MrgrRLeEEs BICKERTON AND Day, Ltd., Hazel Grove, Stock- 
port.—Catalogue illustrating and describing the ‘ Mirrlees 
Combustioneer "’ automatic stokers. 

P.B. Devrator, Ltd., 93, Lansdowne Road, Croydon, Surrey. 
—‘ The P.B. Automatic Pilot Linked with the Marconi Radio 
Direction Finder for Safe Navigation.” 

Hoyt Merat Company or Great Britain, Ltd., Deodar 
Road, London, 8.W.15.—A folder describing ‘“‘ Cinch ”’ bolt 
anchors for bolting fixtures to masonry. 

HowopHaneE, Ltd., Elveston Street, 8S.W.1.—Particulars of 
the ‘‘ Correctalite ’’ reflectors designed as an auxiliary to the 
company’s standard colour matching daylight units. 

J. anp E. Hau, Ltd., Dartford Ironworks, Kent.—Illustrated 
catalogue of a number of naval and merchant vessels in which 
the company’s refrigerating equipment has been installed. 

BLACKSTONE AND Co., Ltd., Stamford, Lines.—Folders 
describing the latest ‘‘ Blackstone-Brush ’’ oil engines of the 
horizontal opposed-cylinder type in ratings of 85 to 2400 B.H.P. 

CarBoruNDUM Company, Ltd., Trafford Park, Manchester, 
17.—A booklet on cemented carbides, their characteristics, 
and grinding them with carborundum “ Green Grit” grinding 
wheels. 

Krexstatt Forex, Ltd., Leeds, 5.—General catalogue of 
bright and black steel bars, which includes a description of 
the company’s works, metallurgical notes, specifications, and 
useful tables and data. - 

Diaceip Structures, Ltd., Horseferry House, London, 
8.W.1.—Brochures describing the application of the Diagrid 
system of construction as applied to structural steelwork and 
reinforced concrete structures. 
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Civil Defence Research 


Sik JOHN ANDERSON, the Lord Privy Seal, has 
appointed a special committee to advise on the formu- 
lation and execution of further programmes of 
research and experiment in connection with the 
problems of Civil Defence. The committee will also 
survey programmes already in progress with a view, 
as in the case of future programmes, to securing the 
fullest possible co-ordination of the wide field of work 
which is now being undertaken. The committee, 
which held its first meeting at the Home Office on 
Friday, May 12th, will be known as the Civil Defence 
Research Committee. It is composed as follows :— 
Dr. E. V. Appleton, formerly Jacksonian Professor 
of Natural Philosophy, University of Cambridge, now 
Secretary of the Department of Scientific and Indus- 
trial Research ; Professor J. F. Baker, Professor of 
Civil Engineering, University of Bristol; Professor 
J. D. Bernal, Professor of Physics, Birkbeck College, 
University of London; Dr. C. G. Darwin, Director, 
National Physical Laboratory; Professor A. J. 8. 
Pippard, Professor of Civil Engineering in the 
Imperial College, University of London; Professor 
R. V. Southwell, Professor of Engineering Science, 
University of Oxford; Professor G. I. Taylor, 
Yarrow Research Professor of the Royal Society at 
Cambridge ; and Professor W. N. Thomas, Professor 
of Engineering, University College, Cardiff. The 
Secretary of the Committee is Dr. E. N. Fox, Cleland 
House, Page Street, London, 8.W.1. The Lord Privy 
Seal has been anxious for some time that, in addition 
to the extensive research work already carried on 
under the Air Raid Precautions Department, with the 
assistance of many eminent men of science, as well 
as of the experimental branches of the Fighting 
Services and professional and other outside bodies, 
there should be enlisted in the service of Civil Defence 
all the best scientific brains in the country, and also 
the research facilities of the universities, as well as 
all others which could be made available. It will be 
seen from the list of members of the Committee that 
the emphasis is laid upon physics and engineering. 
Further members of the Committee will be appointed 
to cover additional fields of research, as may be 
required. The extra laboratory facilities required 
will be secured in the universities. But the Com- 
mittee will also have at its disposal arrangements for 
full-scale trials impossible under university conditions. 
Dr. R. E. Stradling, Director of Research and 
Experiment of the Air Raid Precautions Department, 
will act as the executive officer for the work of the 
Civil Defence Research Committee. The National 
Physical Laboratory is advising on problems of 
lighting, warning signals and steel helmets, in addition 
to many others, while the special research and experi- 
mental facilities of the Fighting Services are con- 
tinuously utilised, in regard particularly to high 
explosives and chemical defence. 


London and Home Counties Traffic 
Advisory Committee 


On Monday, May 15th, the annual report of the 
London and Home Counties Traffic Advisory Com- 
mittee was published by the Stationery Office. On 
the question of reducing the number of buses in 
Central London the report states that the Committee 
considered representations from the Westminster 
City Council and other bodies that the number of 
buses in the main streets of Westminster during the 
slack hours was excessive and one of the chief causes 
of congestion. At the Committee’s request the 
London Passenger Transport Board took passenger 
loadings at agreed points, and a summary of the 
figures is given in the report. The suggestion that 
shuttle services should be established to meet the 
needs of the inner area, and that the Board should 
terminate all or most of its services at points outside 
Central London, was rejected by the Committee, 
most of its members inclining to the view that the 
provision of bus stations on the periphery of the 
central area would not be practicable. It is the 
opinion of the Committee that there would be sub- 
stantial criticism against any attempt to curtail 
facilities which the public have enjoyed for many 
years, on the ground of inconvenience arising from 
changing from one vehicle to another. With regard 
to the Highway Development Survey of London and 
the request of the Minister of Transport that the 
Committee should advise him as to the priority to be 
accorded to the projected east-west connection and 
the South Circular Road and the safeguarding of a 
route for the proposed new britige at Charing Cross, 
the Committee states that it is anxious that a definite 
and continuous pro e of works should be 
decided upon at the earliest possible moment, and 
although it had not, at the end of the year, com- 
pleted its examination of the proposals, it has never- 
theless advised the Minister that the east-west con- 
nection and the South Circular Road should receive 
priority and be proceeded with as soon as possible. 
In the matter of the Charing Cross bridge the Com- 





mittee is still of the opinion that the findings of the 
Royal Commission and the various committees which 
have recommended a bridge at Charing Cross were 
right. In view of recent circumstances, however, 
it has withdrawn its recent recommendations relative 
to the defining of a line and the acquisition of property 
in connection with the scheme. It suggests that the 
subject should be re-opened and re-considered when 
national and local conditions are more favourable. 


Proposed Steel Works at Edale 


DuRING the week under review, several questions 
were asked in the House of Commons concerning the 
proposal of Brown Bayley’s Steel Works, Ltd., of 
Sheffield, to establish a new steel works for the produc- 
tion of steel sheets for aircraft work by the electric 
furnace principle in the Edale Valley. Fears have 
been expressed that an agricultural area famed for 
its scenery should be spoiled by industrial enterprise. 
On Wednesday, May 10th, a deputation representing 
the Council for the Preservation of Rural England 
(Sheffield and Peak District Branch) waited on the 
firm and was received by the chairman, Mr. Robert 
Armitage. The deputation submitted suggestions 
for alternative sites, and these Mr. Armitage promised 
to examine as to their suitability. In the course 
of a speech in the House of Commons on Wednesday, 
May 10th, the Secretary for State for Air, Sir Kingsley 
Wood, said that the site for the proposed works was 
not selected by his Department, but by the firm, and 
he understood that the proposal to establish works 
at Edale had been approved by the development 
authority under the Town and Country Planning 
Act of 1932. He said that he was looking further 
into the matter, and, in consultation with the Minister 
of Health, Mr. Walter Elliot, would interview repre- 
sentatives of the firm. The interview took place 
on Friday, May 12th, and following the interview 
Sir Kingsley Wood stated that representatives of 
both the Air Ministry and the Ministry of Health 
would be available to give any assistance in their 
power during the review of the proposed alternative 
sites which he said would take place at an early date. 


Wages in the Engineering Trades ; 


AFTER a period of negotiation between the engi- 
neering employers and the trade unions, which has 
continued since December last, agreement was 
reached on Wednesday, May 10th, with regard to 
the unions’ claim for an advanee in wages. It was 
then officially announced that, in full settlement of 
the unions’ applications, it has been mutually agreed 
to recommend for acceptance of the constituent bodies 
the following terms :—That the. national bonus be 
increased by 2s. per week to all adult male workers, 
such increase to apply from the commencement of 
the pay period starting in the week beginning June 
5th. The wages of apprentices, boys, and youths 
will fluctuate proportionally according to the national 
agreement of December, 1937. The statement is 
signed by Sir Charles Craven, Sir Alexander Ramsay, 
and Mr. W. G. Campbell, on behalf of the employers, 
and Mr. J. C. Little, Mr. F. A. Smith (A.E.U.), 
Mr. Mark Hodgson and Mr. E. Gilbert (Engineering 
Joint Trades Movement), and Mr. T. Chadwick and 
Mr. Albert Wilkie (National Union of Foundry 
Workers). The form of the increase, it will be noted, 
is a flat-rate addition to the war bonus, and in this 
form it will not be included with the standard wages 
to raise the basis employed for the calculation of 
overtime rates and other special rates. Including 
all the branches of engineering industry which 
will come under the award, such as general engineer- 
ing, constructional engineering, electrical and marine 
engineering, and the motor and aircraft industries, 
it is estimated that there are more than 1,000,000 
men and youths affected by the award, and that the 
increases will probably mean an addition in the 
workers’ wage bill of about £3,000,000 per year. 


The Patent Office Report 


Tue fifty-sixth report of the Comptroller-General 
of Patents, Designs and Trade Marks has just been 
published by the Stationery Office. It shows an 
increase in practically all sections. The number of 
applications for patents received during 1938 was 
37,973, compared with 36,266 in 1937, while the 
total complete specifications filed were 23,098 and 
22,215 for the two years respectively. The trend of 
invention is indicated by the fact that munitions of 
war inventions increased by more than 20 per cent. 
as compared with 1937. In the transport section 
there was an increase in inventions for the conversion 
of ordinary vehicles into ambulances. A new field 
is the production of vehicle bodies, aircraft fuselages, 
and girders from synthetic resins. Road traffic signs 
received much attention, but there was a decrease in 
inventions relating to road construction. Attention 
has been devoted to gas turbines of the type in which 
air is pre-compressed to the working pressure and is 
then heated and expanded, without increase of 





pressure by the burning of gas, oil, or powdered fuel 
in it. Activity has been displayed both in connection 
with gyroscopic instruments for indicating the course 
and altitude of flight of aircraft, and the automatic 
supervision by means of magnetic compasses of course- 
indicating gyroscopes so as to eliminate wandering. 
In the electrical section development is recorded in 
connection with electron microscopes, directional 
wireless systems, metadyne systems of control, and 
the safeguarding of neon tubes against risk of shock 
in handling, whereby the automatic cutting off of the 
tube supply is effected. Methods of giving air raid 
signals over electric power networks are being 
explored and a new development is the speedy testing 
of watches for accurate time-keeping by electrical 
means. The synthetic production of a wide range of 
organic chemical substances continues to attract the 
attention of inventors, and notable among these 
products are artificial wool and rubber. There has 
been some falling off in the number of applications 
relating to vat dyes, but the development of dyes for 
use as photo sensitisers is actively sustained. 


New Aircraft Engine Factory in Scotland 


SPEAKING in the House of Commons on Monday, 
May 15th, it was announced that the Air Minister, 
Sir Kingsley Wood, had made arrangements with 
Rolls-Royce, Ltd., to establish and manage on behalf 
of the Air Ministry a new factory for the production 
of Rolls-Royce aero-engines in the vicinity of Glasgow. 
As planned, the new factory will, it is believed, be 
one of the largest aero-engine plants in the world. It 
will cost several million pounds, and a site has been 
acquired for the purpose by the Government from 
Scottish Industrial Estates, Ltd., on the Hillington 
industrial estate between Glasgow and Renfrew. 
The area to be taken over by the company extends to 
about 106 acres, of which the actual works will 
occupy from 50 to 60 acres. The remainder will be 
used for recreation facilities and a portion will be 
reserved for development. Work is to be started 
soon, and it is hoped that the factory will be in pro- 
duction in about a year’s time. Full production is 
likely to be reached in about twenty months, and 
when the works are fully established it seems likely 
that employment will be found for some 10,000 men 
in the factory itself, excluding the subsidiary indus- 
tries which will be set up in connection with it. A 
training centre for workers is to be started almost 
immediately. Although at first a certain percentage 
of highly skilled workers may be brought from the 
Rolls-Royce works at Derby, it is expected that later 
all the employees may be recruited from the Glasgow 
district.. The desirability of attracting to Scotland 
aircraft. work has recently been stressed by Scottish 
industrialists, and in our issue of April 14th we 
recorded the establishment of Scottish Aircraft 
Components, Ltd., to assist this development. Other 
aircraft factories which have been recently estab- 
lished in the Clyde area include the Blackburn 
aircraft works at Dumbarton and the factory for 
aircraft maintenance at Abbotsinch. 


The Prevention of Road Accidents 


AccoRDING to the Ministry of Transport Returns, 
the number of persons killed and injured on the 
roads during April shows a big increase compared 
with the figures for March. In April, 513 people 
were killed and 18,079 injured, compared with 457 
killed and 15,850 injured during March. At the 
annual luncheon of Associated Road Operators, 
held at Grosvenor House on Monday last, the Minister 
of Transport, Captain Euan Wallace, made reference 
to the Report on the Prevention of Road Accidents 
which was recently issued by a Select Committee 
of the House of Lords under the chairmanship of 
Lord Alness. That report was, the Minister said, 
the result of the most comprehensive survey of 
the subject which had so far been undertaken in 
this country. Certain quarters had expressed 
surprise that the report had not been adopted by 
the Government. The report included a large 
number of proposals which had already been con- 
sidered and had hitherto been found not capable 
of adoption for either practical or financial reasons. 
He added his pledge to that of his predecessor that 
every paragraph of the report would be examined, 
not from the standpoint of whether it could be 
decently shelved, but from the standpoint of whether 
it could be usefully adopted. That examination 
was, he said, proceeding as quickly as circumstances 
permitted. With regard to that section of the 
report dealing with road building, he was glad to 
see that no suggestion of importance concerning 
road lay-out and construction had been put forward, 
which was not part of the regular practice of the 
Ministry of Transport. Up to the present, plans 
had been prepared for dealing with 5000 miles of 
trunk roads, of which 985 miles will be by way of 
new construction, comprising diversions varying 
from } mile to 15 miles in length. 
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A History of Rotary 


No. XIX 
(Continued from page 582, May 12th) 


CONCEALED RECIPROCATORS 


N a large class of machines which we have 

named ‘‘ Concealed _Reciprocators,” conven- 
tional reciprocating mechanisms are used, but the 
various members are rearranged and caused to have 
unusual motions. Some typical examples illus- 
trating the various forms suggested during the 
nineteenth century are described in the following 
notes, in which the relationship of the mechanism 
to the more conventional arrangement is men- 
tioned. 

1811/3497: Witty—The first suggestion for 
a “Concealed Reciprocator ’’ seems to have been 
put forward by Witty in 1811, and his engine is 
illustrated in Fig. 130. He made use of a mechanism 
which can be substituted for the more commonly 
used crank and connecting-rod. It consists of a 
cross slide on the end of the reciprocating piston- 
rod engaging with a crank pin on the crankshaft. 
In Witty’s engine, however, the crank pin was 
fixed to the frame with the result that it was the 
cylinder, which was mounted on trunnions, that 
had to rotate. Piston-rods emerging at each end 
of the cylinder carried rollers which ran between 
“ crosshead ” guides mounted on the ends of the 
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Fic. 130—WiTTy,. 1811 


cylinders. The “crosshead” pins were linked 
together by a framework of bars which also formed 
the cross slide. The latter worked over a roller 
which was able to rotate on a pin fixed to the 
frame, and which, in fact, acted as the crank pin. 
As the cylinder was mounted on trunnions the 
reciprocating motion of the piston caused it to 
revolve. Arrows on the drawing show the direction 
of motion of the piston and the consequent rotation 
of the cylinder. 

1841/8791 : Cameron. 1842/9239: Journet. 
1858/2008: Andrew.—These three patents all 
deal with practically the same machine. The 
illustration, Fig. 131, shows that proposed by 
Journet. It will be seen that a pair of cylinders 
are mounted at right angles on trunnions. Piston- 
rods emerging at each end of each cylinder carry 
wheels which engage with curved guides fastened 
to the stationary base-plate. As the pistons recipro- 
cate the cylinder assembly is thus forced to 
revolve. At first sight the relationship between 
that mechanism and the conventional crank is 
not very clear. It can perhaps best be realised 
by imagining the cylinder of an ordinary engine 
to have trunnions and that the whole machine is 
revolved around those trunnions. If the rotation 


Engines and Pumps 


opposite to that of the crankshaft and at the same 
speed the path of the crank pin becomes a circle 
whose -centre is displaced, by an amount equal 
to the throw of the crank, away from the trunnions. 
It follows that the crank pin can be replaced 
by a circular guide as in Journet’s machine. In 
actual fact, Cameron, Journet, and Andrew all 
used guides shaped to a cardioid form. The modi- 


man, Minié, formerly a Major in the Army of 
Paris. The engine is similar to that just described 
with the difference that the guides—Fig. 133— 
are so formed as to cause the piston to reciprocate 
three times for every revolution of the cylinder. 
The shape of the guides accords with the path 
followed by the crank pin of an ordinary engine 
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FIG. 131—JOURNET: 1842 

fication is necessitated by the fact that piston-rods 
were brought out at each end of the cylinder. 
The distance between the rollers at the ends was 
thus a fixed quantity, whereas, had the guides 
been circular, it would have been necessary to 
make it variable to accord with the changing 
iength of the arc cut off by the rods in different 
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FIG. 132—COMPARISON OF ‘‘CONCEALED RECIPRO- 
CATOR’’ AND “ CRESCENT’? MACHINES 


swung once round cylinder trunnions for each three 
revolutions of the crankshaft. But modification 
is again introduced by the use of two piston-rods. 

1870/1779: Graham and Dixon.—These two 
gentlemen patented an engine—Fig. 134—of a 
kind similar to those just described, but having 
only one piston-rod. The guide could therefore 
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Fic. 133—MINIE, 1860 


have been made truly circular with advantage 
in ease of manufacture. But the inventors state 
“ The cam surface is, by preference, approximately 
so made that as the rollers carried by the crosshead 
approach the axis, and consequently as the 
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positions. Cameron merely mentions that the 
guide is “ curved.’ Journet is careful to describe 
how its shape can be set out. It is interesting to 
compare these machines with ‘those of the 
“Crescent” type. The comparison is made in 
Fig. 132, from which the essential similarity 
can at once be observed. 





round the trunnions takes place in a direction 





1860/1668 : Clark.—Clark acted for a French- 


FIG. 134—GRAHAM, 1870 


shall increase ; this produces a cam somewhat of a 
heart shape.”’ 

1882/4797: Parsons—In the ‘eighties a 
demand was growing for high-speed engines to 
drive electrical machinery, and inventors of 
rotaries, realising their capabilities for high-speed 


1 Tue Enornerr, Vol. LIX, pages 347, 353; Vol. LXI, page 
41. ‘“‘ Kitsons of Leeds,’’ Kitson, 
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running, had visions of success. Among them was 
Sir Charles Parsons, who had not as yet done much 
work on the turbine. As might be expected, his 
engine was a practicable machine, but his expe- 
rience with it seems to have convinced him that 
the realisation of high speed satisfactorily lay in 
some other direction. 

Parsons rotary engine was a concealed recipro- 
cator, in which the conventional construction was 
hidden by the-fact-that the cylinders revolved on 
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FIG. 135—PRINCIPLE OF PARSONS ENGINE 


trunnions. It was not, however, an ordinary 
revolving cylinder machine, like the Gnome 
engine, so much used in aircraft at the beginning 
of the war. Several engines were made by Kitsons, 
of Leeds. 

A certain geometrical! relationship exists between 
two circles, one twice the diameter of the other, if 
the smaller is placed within and touching the other. 
If both turn about their own centres, the smaller 
twice as fast as the larger, any point on the smaller 























Moreover, a second cylinder can be placed dia-| Kitson Clark. In order to admit and exhaust the 
metrically opposite the first, as shown in the draw- | steam at the right moments ports were arranged in 
ing, its piston being fixed to an extension of the| the sides of the cylinders and abutted against a 
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FIG. 138—RIGG, 1887 


piston-rod of the first cylinder. The drawing shows | stationary valve plate, through the ports of which 
three positions of such an assembly of two cylinders, | the steam could flow. This valve plate could be 





in which the cylinder block revolves round its| rotated through a small angle by means of a hand 
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circle will travel, relatively to the larger, back and 
forth along a diameter. Thus if a cylinder— 
Fig. 135—is mounted on the large circle A and its 
piston is connected by a radial rod to a crank pin 
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FiG. 137—PECK, 1883 


on the smaller circle B, the piston will be caused to 
reciprocate relatively to the cylinder, whilst its 
rod will lie at all times along a diameter of the 
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large circle on which the cylinder is revolving. 
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FIG. 136—PARSONS ROTARY ENGINE 


central trunnions at half the speed of the crank pin; wheel in order to reverse the engine. A machine 
round the crankshaft. The stroke of the pistons} constructed to such a plan is notable for its excel- 
amounts to four times the throw of the crank. lent balance. The centre of gravity of each pair 

This was the principle adopted by Parsons. In| of pistons is concentrated on the crank pin and the 
addition to the two cylinders on one diameter, he! force tending to bend the crankshaft owing to the 
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FIG. 139—LJUNGSTROM, 1900 


placed another pair on the diameter at right angles | cranks being out of line can be balanced by weights 
and linked their common piston-rod to a crank pin | on the crank webs. The only variable force appears 
at 180 deg. to that of the first pair of cylinders. | to be that between the crankshaft and the cylinder 
Drawings of a complete engine are reproduced in 
Fig. 136 from “ Kitsons, of Leeds,” by Edwin 





2 By permission also of the Science Museum. 
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block, which is absorbed in maintaining the rota- 
tion of the cylinders. Balance was, in fact, so good 
that it was unnecessary to provide for foundation 
bolts even when the crankshaft was turning at 
1200 or 1500 r.p.m. According to an account in 
THE ENGINEER, 2 machine made by Kitsons, of 
Leeds, and exhibited at the Inventions Exhibition 
of 1885 used as much as 40 lb. of steam per I.H.P. 
hour. “ Externally,” the writer remarks, “it is 
not a pretty machine ; but we may let this pass.” 
The engine was fitted with a small pump, which 
injected a stream of oil through pipes to all the 
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FiG. 140—RIGG, 1887 


moving parts, the used oil falling into a sump for 
re-circulation. 

A number of these rotary engines were made for 
driving dynamos on shipboard and as lighting sets 
for various purposes. But eventually other forms 
of prime mover were found preferable and manu- 
facture of the machines ceased. 

1883: Peck.®—A pump, invented by Mr. Peck, 
of Old Charlton, was identical in principle with 
Witty’s engine, although the arrangement of the 
ports was neater. A cylinder A—Fig. 137—was 
caused to rotate as though on trunnions within a 
suitable casing. The motion of the piston B within 
it was controlled by the crank pin C fixed to one 
of the end covers. The “ cross slide,’’ it will be 
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FIG. 141—GALLOWAY, 


noticed, is now formed actually within the body of 
the piston and not in an exterior position, as in 
Witty’s machine. The arrangement not only has 
the advantage that suction always occurs on one 
side and discharge on the other, so that no special 
inlet and outlet valves are necessary, but also 
allows the cross slide to be used as an additional 


pump. In a small experimental machine that was 
tried as a steam engine and developed 2 H.P. at 
800 r.p.m. the steam was firstly admitted to the 
cross slide, and being exhausted to the main 
cylinder, was expanded there so that a compound 
action was produced. The owner of the patent in 
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1883 was Mr. Okes, of Queen 
Victoria Street. He proposed to 
make exhausters on the same princi- 
ple, but with square instead of 
circular pistons, an arrangement 
which would allow the working 
parts to be easily removed simply by 
taking off the front cover. He com- 
puted that a machine with a main 
piston 3ft. square and a stroke of 
2ft. could be made to run at 100 
r.p.m. and would deliver 5000 cubic feet per 
minute. 

1887 : Rigg.t—A glance at the diagram, Fig. 140, 
will serve to show that, whether its inventor knew 
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it or not, Rigg’s engine was a development from 
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1846 


those of Cameron, Journet, and Andrew, which 
have already been described. It had four cylinders 
linked to a central trunnion about which each was 
able to swing independently of the others, and the 
single-acting trunk pistons were each linked by a rod 
toa pin on a wheel, of which the axis did not coincide 
with that of the trunnion. A picture reproduced 





3 Tue Encinzer, Vol. LVI, page 337. 








Fic. 142—HUXLEY, 





4 Tue Encrneer, Vol. LXV, page 69, 


from Tue ENGINEER in Fig. 138 shows an engine 
with its top cover removed. Steam was admitted 
and exhausted through a rotary valve, and use was 
made of its expansion. It is said that an engine 
was run at 2000 r.p.m. without any vibrations, and 
perfect balance was claimed for the machine. Rigg 
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suggested the machine might be used 
as an hydraulic engine. In that 
case the governor was to operate by 
altering the excentricity of the cylin- 
der trunnion, thus affecting the 
length of the stroke. 

1900: Ljungstrom.5—This machine 
constituted the final logical develop- 
ment from Cameron’s engine. Four 
radial cylinders (Fig. 139) were cast 
in one block and mounted on a 
rotating shaft. In each a trunk piston was 
placed having a roller mounted on its gudgeon 
pin. The roller bore up against an_ elliptical 
guide in a _ surrounding stationary casting, 
and centrifugal force was depended upon to 
keep the rollers in contact with the guide. A 
central valve, within the cylinder block casting, 
distributed the steam, and the machine ran 
at speeds up to about 1840 r.p.m. Two engines 
had been made by the year 1900, one of 2 H.P. 
and the other of 16 H.P. They were con- 
structed by Dunford and Elliott, of Newcastle- 
upon-Tyne. The interesting comment is made that 
at very high speeds the centrifugal force might 
become so great as to make it advantageous to 
admit the steam in such a manner as to tend to 
push the pistons away from the elliptical guide 
instead of towards it, and thus relieve the pressure 
upon it. 


1865 


MISCELLANEOUS MACHINES 


1846/11,485 : Galloway.*—In 1846 Elijah Gallo- 
way patented a rather curious machine, which 
might perhaps be called paracyclic. The central 
rotor—Fig. 141—consisted of a spider with 
five arms and was mounted on a crank within a 
casing with five corresponding lobes. Upon turn- 
ing the crank, on which the rotor was able to turn, 
the end of each arm was constrained to travel in a 
circle, with the result that spaces between the points 
of contact of the arms were caused to enlarge or 
contract. The setting out of the shapes of 
rotor and casing are shown in the drawing. 
Parts of circles are drawn with the points a 
of a polygon as centres, and are joined by 
parts of other circles drawn with the midpoints 6 
of the sides of the polygon as centres. Two figures 
are thus obtained, one of which corresponds to the 
casing and the other to the rotor. When the rotor 
is mounted excentrically in the casing it is found 
to touch at a number of points. Galloway made 
the rotor a loose fit on the crank, and by inserting 
a spring in the slot A—Fig. 141—maintained the 
rotor in contact with the casing. Steam was 
admitted through the pipe B and found its way 
through ports C in the cover D, which moved with 
the crank, into the working spaces of the machine. 
Exhaust took place through recesses E, curved to 
suit the motion, in the underside of the cover D. 


5 Tue EnorInEER, Vol. LXXXIX, page 362. 
6 Artizan, Vol. VII, page 243. 
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These recesses coincided at the correct moments 
with holes F in the flanges G of the casing and 
allowed the steam to flow to exhaust. 

An engine of this kind was certainly manufac- 
tured. One is referred to by the Artizan’ as Captain 
Fitzmaurice’s rotary engine, and was “applied 
to propel a screw boat belonging to the Govern- 
ment.... The engine is worked high pressure, 
and non-condensing, with a locomotive boiler, 
and at 480 r.pum. is estimated at 16 H.P., though 
we should feel no positive confidence in anything 
short of the application of a friction brake. ... The 
boat is a very heavy one, and not at all adapted 
for speed ; nevertheless, she is propelled at from 
7 to 8 miles per hour.... Although it is not 
absolutely necessary, the outer shell is allowed to 
revolve with the inner piston, in order to do away 
with the vibration which is found to be very great 
when the shell is held stationary, but is not felt in 
the least degree when it is left free to revolve.” 

The last remark is interesting, as, at least in the 
form under which Galloway patented it, the 
“* shell ” must be held stationary in order to provide 
something for the steam to react against. It is 
probable, however, that the crank was cast aside 
at an early date, and the rotor fixed to a shaft 
arranged excentrically to the casing. On causing 
both casing and rotor to revolve, the action then 


becomes the same as before. Certainly in Harford’s 
patent (1852/865), only six years later, the crank 
is omitted. But its omission is not the subject of 
the patent, which applies to an improved means of 
admitting and exhausting steam by the use of a 
simple rotary valve arrangement. 

Throughout the remainder of the century a 
number of inventors successively patented im- 
provements on Galloway’s machine, but it never 
seems to have achieved any lasting success. 

1865: Huzley.A—A most ingenious engine was 
described in English Mechanic of 1865. The 
inventor bounded his “ cylinder” by two circular 
120 deg. ares, as shown in Fig. 142, and fitted 
within the space so formed a piston in the shape of 
a spherical triangle with 60 deg. arcs of the same 
radius as the sides of the “ cylinder.” - This piston 
was successively “ tipped ”’ over each of its corners 
in turn, that action causing it to travel back and 
forth within the cylinder. Steam was admitted and 
exhausted through passages in the piston leading 
to its three faces, which coincided with ports in the 
side plate of the cylinder. The peculiar motion of 
the piston was transmitted through a slot in the 
back cover of the cylinder, and several alternative 
mechanisms are possible as a means of converting 
it into rotary motion. 

(To be continued) 











Contractors’ 


E spite of the fact that our ‘Supplement to this 
issue has been enlarged by four pages beyond the 
number originally contemplated, we have been 
unable to place the description of contractors’ 
plant for harbours and docks within its confines. 











Fic. 1—PORTABLE PUMP—NEAL 


Rather than omit mention of this equipment we 
print below brief particulars of some pumping 
plant, rail wagons, and locomotives. 


PuMPING PLANT 


When large quantities of water are likely to be 
encountered in harbour construction work, port- 





FIG. 2—PORTABLE PUMP—PEGSON 


able pumps are usually necessary items of equip- 
ment. For most cases a useful size and type of 
pump is a 4in. diameter self-priming centrifugal 





Equipment 


unit, which can be readily arranged to be portable. 
Such a unit driven by a 25 H.P. petrol engine, 
manufactured by R. H. Neal and Co., Ltd., is 
illustrated herewith in Fig. 1. This pumping 


In the extension or construction of docks and 
harbours there is often the need for pumps to 
remove water from caissons, sumps, bridge footings, 
and so forth. In Fig. 2 is illustrated a petrol- 
driven portable Pegson Marlow pump, made 
by Pegson, Ltd., of Coalville, which is shown in 
operation on a contract, drawing water for twenty- 
four hours a day from a 30ft. sump. These pumps 
are built in a range designed to handle from 
7000 to 125,000 gallons per hour, and are made in 
a variety of types for pumping water or semi- 
liquids such as mud. 


Rat WaGons AND LOCOMOTIVES 


In conjunction with large mechanical excavators 
in dock and harbour contracts, tipping wagons 
operating on narrow-gauge track are frequently 
employed. In recent years particularly on large 
contracts, the sizes of mechanical excavators used 
have increased considerably, and consequently 
large and rapidly handled tipping wagons are now 
required. A range of tipping wagons varying in 
capacity from 4 cubic yard to 20 cubic yards is 
manufactured by Robert Hudson, Ltd., of Leeds, 
to suit such requirements, and in Fig. 3 we 
illustrate a double-bodied tipping wagon, which is 
representative of that range and has a total 
capacity of 15 cubic yards. 

Since the vehicles are self-emptying and self- 
righting, a train composed of such wagons can be 
emptied rapidly. There is no need to uncouple 
each wagon, nor is it necessary to employ a gang 
of men at the emptying point to tip and right the 
bodies. It is claimed that one man can tip a train 
in almost the time it takes him to walk the length 
of the train and back again. On the larger wagons, 
such as that illustrated, the load is tipped auto- 
matically on releasing a catch, and is returned to 
the travelling position ready for refilling by 
releasing a second catch. These catches can only 











efficiently, even under tropical conditions. The 





delivery varies, of course, according to the head | operating gear. 
and the power of the driving unit. The maximum! trated, which has been built to suit limited 





Fic. 3—BOGIE TIPPING WAGON—HUDSON 


set is mounted on rubber-tyred wheels, and is pro- | be operated from the opposite side of wagon to 
vided with a large radiator for cooling the engine | that on which the load is discharged. 


The wagons are of robust design, with simple 
Each section of the vehicle illus- 








FiG. 4—BALLAST HOPPER 


capacity of the model illustrated is 33,000 gallons 
per hour. A larger size of machine, with a 6in. 
diameter delivery pipe, is also available, but is not 
recommended to be portable. > 





? The Artizan, Vol. VII, page 243. 





8 English Mechanic, 1865, Vol. I, page 133. 


WAGON—HURST, NELSON 


clearances and a narrow-gauge track, has a capacity 
of 7} cubic yards. The overall length of the wagon 
is 25ft. and the approximate tare weight 9? tons. 
It is mounted on double diamond bogies with 
channel bolsters, each provided with four double 
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helical steel springs. Cast iron axle-boxes fitted 
with gun-metal bushes are provided. Compen- 
sated braking gear operated from either side of the 
wagon applies cast iron brake blocks on all the 
eight wheels, whilst the buffing and draw gear is of 
a combined hook and buffer pattern. The firm 
also makes tipping wagons with four wheels and 
buffers and couplings to suit main line rolling stock, 
of which many have been 
used in the construction 
of some of the largest 
graving dock and harbour 
works in this country. 
One of a series of forty 
all-steel hopper wagons 
which were designed and 
built last year by Hurst, 
Nelson and Co., Ltd., of 
Motherwell, to the order 
of the Crown Agents for 
the Colonies for use on the 
Iraqi State Railway, is 
illustrated in Fig. 4. 
These wagons are actually 
in use for carrying and 
distributing ballast on the 
track, but similar types 
can equally well handle and deliver various mate- 
rials necessary for large harbour and dock con- 
tracts. It was specified that the gross load per 
wagon should not exceed 36 tons on metre-gauge 
rails, and, since a carrying capacity of 24 tons has 
been obtained, the tare weight is 12 tons. The 
vehicles have a capacity of 517 cubic feet each ; 
length over headstocks is 28ft. 3in. and over 
buffers 32ft. 38in. They are mounted on two four- 
wheeled bogies at 19ft. 9in. centres, with a wheel 
base of 4ft. 9in. and a wheel diameter of 2ft. 4in. 
on the tread ; the dimensions of the journals are 
7in. by 4in. Discharge openings are provided on 
each side, measuring 11ft. 3in. by 10}in., the doors 
being opened separately from a platform at one 
end of the wagon. The operating gear enables the 
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amount of opening to be regulated and also pro- 
vides for the doors to be closed against the load. 
Vacuum air brakes and a hand brake are fitted, the 
last-named being operated from the platform at 
the other end of the wagon. 

A speciality of Ruston and Hornsby Ltd., of 
Lincoln, widely used on contracting work, is a series 
of oil-engined locomotives which is working in all 



































FIG. 5—OIL-ENGINED LOCOMOTIVE—RUSTON 


parts of the world. We illustrate in Fig. 5 a 
33/40 B.H.P. Ruston locomotive of 2ft. gauge, 
which is generally typical of the construction of a 
wide range of such locomotives, which can be 
supplied in gauges from Ift. 6in. up to 3ft. 6in., 
in some sixteen types, ranging in weight from 
24 up to 17 tons, powered with Ruston oil engines, 
with designed outputs varying from 11/13 to 
80/88 B.H.P., according to duty. Among the main 
points of construction may be mentioned the strong 
constant mesh gear-box which gives three forward 
and reverse speeds, and in the case of the largest 
locomotives utilised for shunting purposes four 
speeds. The construction is very robust and is 
generally in accordance with accepted principles of 
good railway practice. 











Dimensional Analysis and the Performance 
of Centrifugal Pumps and Fans 


By J. JENNINGS, 


J gree method of dimensional analysis has now 
been used for a considerable time as an auxiliary 
to the theoretical and experimental investigation 
of many problems. Probably its most fruitful 
field has been in the treatment of problems involv- 
ing fluid flow, such as frictional resistance, the 
transfer of heat by convection, and the pheno- 
menon of film lubrication. It is the object of the 
present article to point out how the principle may 
be usefully applied to the analysis of the per- 
formance of the centrifugal machines, which is, of 
course, just another problem in fluid flow. This 
application is by no means new, as it has been used 
for a considerable length of time for the purpose 
of forecasting the operation of the full-scale machine 
from the result of model tests, but it has only 
occasionally been used for representing the per- 
formance of normal machines. This is somewhat 
surprising, considering that quite a number of 
important advantages are derived therefrom. 

The detailed method of making a dimensional 
analysis need not be dealt with here, since there 
are a great many sources of information on this 
which carefully explain the procedure. It will be 
sufficient here to summarise by saying that it 
consists in sorting out groups of variable quantities 
such that the physical dimensions of these groups 
mutually cancel, and then expressing them as 
functions of one another. The number of groups 
that are independent of each other in any given 
equation is limited to the difference between the 
number of variables and the number of independent 
fundamental dimensions used. Thus, if there are 
five variables and three fundamentals there can 
only be two independent dimensionless groups, 
although a considerable number of possible groups 
could be obtained by multiplying or dividing these 
groups together in various ways. It is usual to 
limit the application to systems of geometrical 
similarity if the configuration is at all complicated. 
Otherwise the ratio of various lengths would 
increase the number of independent variables con- 
siderably and probably destroy the utility of the 
method. The variables involved in geometrically 
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similar centrifugal machines are, with their 
physical dimensions and units, given in the follow- 
ing table :— 














Table of Units and Dimensions 
Physical] Consistent | Consist 
Variable. Symbol.} dimen- British C.g.8. 
sion. unit. unit. 
Rotational speed ... n _ Revs. per | Revs. per 
sec. sec. 
Impeller diameter... d L Feet Cm. 
Increase of total L Feet Cm. 
head 
Gravitational g LT | Feet per | Cm. per 
acceleration sec.? sec.” 
Volume rate of flow q L* T— | Cu. ft. per} Cu. em. 
sec. r sec. 
Density ... Pp ML- | Slug per m. per 
cu. ft. eu. cm. 
Kinematic viscosity v L?T— | Ft.? per | Cm.? pe 
sec. sec. 
Mean height of k I Feet Cm. 
roughness projec- 
tions 
Efficiency n —_ — -—- 
Power ... P M L* T-*| Ft.-Ib. per| Erg. per 
sec, sec. 














Not all of these quantities are independent, since 
the efficiency is connected to the other quantities 
by the equation 

ghpq 
The power, too, cannot be regarded as independent 
since it is fully determined (apart from bearing 
losses) by the other independent quantities. The 
gravitational acceleration only occurs linked with 
the total head as gh, which represents the useful 
energy delivered to the fluid per unit mass by the 
machine. These considerations reduce the number 
of independent quantities involved to seven, viz., 
n, 4, gh, q, p, v, &. Other sets of seven may, of 
course, be obtained by substituting P or 7 for 
q or gh or by coalescing q and gh and inserting 
P or 7. From these seven only four independent 
dimensionless groups may be derived. Taking the 





first set, which may be called the total head set, 


the following would be a suitable arrangement :— 


Benl(’s)-C2)-()) © 


or for the power set 


eT a nd? k é 
wa (5) ; (=) (3)| @) 
or for the efficiency set 
d? k\) 
r=te|(-45) (*S) (3) po @ 


As previously stated, there are numerous alter- 
natives to these arrangements, and one special 


group will be dealt with in particular. If the 
groups g/n d* and se be combined together so as 


to eliminate d, and to obtain the first power of n 
nqt . 3 

gay is obtained. 
This may be called the specific speed group. The 
efficiency in particular could then be regarded as a 
function of this and the other two groups. Thus 


-al(e8)-(2).0)- 6 


The specific speed as normally defined for pumps is 
given by the formula 


N Qi 
om |S 


in the numerator, the quantity 


where N=r.p.m., Q=gallons per minute, and 
h=total head in feet. Since the units within the 
group are not mutually consistent, the numerical 
value of the specific speed defined in this way will 
vary with the system of units. It would be of con- 
siderable advantage if the non-dimensional group 
above were to replace the one now used. This has 
been previously advocated by J. W. W. Drysdale 
in his contribution to the discussion on the paper 
“Centrifugal Pump Characteristics, &c.,” by 
Sherwell and Pennington (“ Proc.,” I Mech. E., 
1932, page 697). The conversion factor to the 
dimensionless form is the reciprocal of 


60 x (60 x 6-24)# x 32-22, which is 1/15,700. 
The group =e may be called the Reynolds group, 


since it is of exactly the same form as the Reynolds 


number. 
Alternative forms are obtained by combining 


nd, q al . gh 
— with ao to obtain “y" or with ad? to 


2 
obtain vise . The first quantity =< has been 
v 


named the “ dise Reynolds number,” and the quan- 
q 


me 
G. G. McDonald.* The last, eens PARE 


used by Professor W. Spannhake in his book 
“ Centrifugal Pumps, Turbines, and Propellers.” 
The equations (2), (3), (4), (5), and similar 
expressions are the utmost that can be achieved 
by dimensional analysis. Any further simplifica- 
tion must come either from theoretical analysis of 
the flow or from experimental investigation. The 
extremely important advantage that has been 
gained is the reduction of the number of inde- 
pendent variables by three. An investigator 
faced with only four variables is in a much better 
position for obtaining an acceptable solution to a 
problem than he is with seven. Furthermore, 
often experimental evidence obtained in other 
problems may be of use in indicating the effect of 
certain variables. The display, too, in the form of 
curves of experimental results is greatly facilitated 
by the reduction of the variables involved. 
Equations (2), (3), (4), (5) will now be examined 
in the light of experimental evidence. To a first 
approximation the effect of viscosity and rough- 
ness may be neglected. The reason for this is that 
the flow patterns are only affected to a secondary 
extent by these factors, and therefore for 
similar machines running at corresponding speeds 
BO Oe i , (3), and (4 uce to 
( —_ i) equations (2), (3), and (4) red 
gh q 


anh (a) 


tity the “passage Reynolds number” by 


(6) 


RIP a 
ond (23) : (7) 


=fs (45) (8) 








* Tue EnaInerr, Vol. 167 (1939), pages 60, 182, 
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The form of the functions /f,, f,;f, will depend 
only on design, that is, they will be independent of 
speed and relative size. The normal characteristic 
curves for pumps and fans are h plotted against q¢,+ 
P against g, and 7 against q for constant speed. 

These curves will have exactly the same form as 
the curves from (6), (7), and (8), but the latter will 
have embodied in them a great deal more informa- 


: ; : : ey 
tion. Since 7 is a function of L only, then we 
n d' 


have for a fixed value of om 
n d* 


n= constant, 
ghx<n* d*, 
Pocp n* d5. 
These expressions contain all the well-known pump 
and fan similarity laws. The efficiency reaches a 


q , 
maximum at some value of — and therefore 
<a 


the operation of a particular design of machine 
should, wherever possible, be limited to a short 
range on either side of this. The application of 
these laws to a given design is limited chiefly by 
the centrifugal stresses set up in the impeller. 
These are proportional to the tip speed and. If 
the limiting value of nd for the design was given 
with the characteristic curves plotted with non- 
dimensional ordinates, then the information would 
be complete enough for almost all practical 
purposes. 

In omitting the Reynolds and roughness groups 
from equations (2), (3), (4), and (5) an approxima- 
tion is being made, and it is desirable to know the 
extent of this and therefore it will be necessary to 
consider the composition of the energy losses. 
These are made up as follows :—Bearing triction, 
dise friction, passage and diffuser friction, shock 
losses, and leakage. 

Now, energy loss per unit mass of fluid can be 
expressed in the form g h,, where /, is the equiva- 
lent loss of head. We have therefore by analogy 
with (2) 


gh. \f 2.) (mat) (F\ 
n® d® Se (j ‘:) ( v ). (3) meds 


If this equation be applied to similar machines 
running at corresponding speeds, and if as an addi- 


tional temporary simplification a8 kept constant, 


it will be seen that (9) reduces to 


g h, ou n a 
ats ( 2). ass wba 


Now, if the whole of the loss were proportional 
to the square of the speed, then since all fluid speeds 


: h, 
are proportional to nd, g - would be constant 


1? : 
and the Reynolds number "«" would not affect the 
rs 


flow. It is known that the shock losses are pro- 
portional to the square of the speed, as also are the 
leakage losses. (These are proportional to pressure 
rise, which is in turn proportional to n? d?.) . These 
two probably account for at least half of the energy 
losses. 

Of the remainder we may neglect bearing friction 
as being small, so that the disc and passage friction 
is left for consideration. The type of flow will 
almost invariably be turbulent, and the Reynolds 
number will be high. A considerable amount of 
experimental work of high degree of accuracy has 
been carried out on turbulent flow in pipes, and the 
form of the results, although probably not the 
numerical values, can with confidence be applied 
to pumps and fans. Reduced to the form given in 
equation (10), the results of these experiments for 
smooth pipes may be expressed in the following 
way :— 

gh! 
a =ahe (Mad 23h ate 37 
hy=frictional loss of head, 
l=pipe length, 
d=-pipe diameter, 
R,= Reynolds number, 

v= fluid speed. 

The form of the function has been deduced 
empirically by taking the simplest equation to fit 


_ where 





t In the case of fans the pressure rise p is substituted for h. 
The corresponding non-dimensional quantity is sore 


“Centrifugal Pump Characteristics, Performance, and 
Costs,” by Sherwell and Pennington, “ Proc.,’’ I. Mech. E., 
Vol. 123, page 637. 








experimental results. Blasius in 1913 gave it in 
the form 


fs (R.)=c, R,-*. 


This covered the range of turbulent flow up to 
about R,=80,000. Stanton, Pannell, Lees, also 
Jacob and Erk later gave a formula of the form 


fe (R,)=¢,+¢; Roe 


to represent values of R, up to 400,000. These 
results show that the friction coefficient f, (R,) for 
smooth pipes decreases slowly with increase of 
Reynolds number. Experiments on rough pipes 


in which the factor , has been measured have been 
made in recent years by Nikuradse. His experi- 
ments show that the coefficient is increased by 
roughness, and that at high Reynolds numbers 
becomes practically constant. Some formulz have 
recently been devised for the rough turbulent flow 
conditions.§ 

The above may be summarised by stating that 
for smooth passages the frictional loss of head is 
proportional to a slightly lower power of the fluid 
speed than 2, but that if the passages are rough this 
reduction in the index is neutralised to an extent 
which depends on the Reynolds number. It must 
be remembered also that these considerations 
affect only half or probably less of the frictional 
losses. The rest are proportional to v?. The net 
effect on the operation of centrifugal machines 
is that if the surfaces are reasonably smooth 
there is, for the same value of g/nd* a slight 
increase of efficiency with increase of Reynolds 
number. For any given machine the Reynolds 
number increases with n, therefore the machine 
should be slightly more efficient at higher 
speeds. Considering a range of similar machines, 
then the highest speeds are connected by the fact 
that the centrifugal stresses are the same ; that is, 
nd=constant. The Reynolds number can _ be 


a 5 of ee ey ee 
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efficiency will also increase in proportion to relative 
size. This increase of efficiency due to size has been 
observed in tests on full-scale machines and their 
models. The various formule that may be used 
in this connection have been dealt with by Mr. 
G. G. McDonald in the letters previously men- 
tioned. 

Specific speed has proved an extremely useful 
conception to designers of pumps. It has been 
shown that for any particular type its value under 
optimum working conditions is restricted to quite 
a narrow range if a reasonably high efficiency is 
to be obtained. 

This property is, however. not exclusive to 
specific speed, as the value of the simpler quantity 
q/nd® has the same feature to a similar degree. 
This may be quite easily demonstrated. 





q q .@ 
nd® nda d® 
where a=impeller exit area, 
q awd 
“anda” @ ” 





where w=axial impeller width very nearly. 
Now 4 —radial speed of fluid through the 


impeller=v; and 7 n d=impeller tip speed =u. 
fue eS 

Therefore me “aes 
The value of 4 for maximum efficiency will 


depend on such design factors as blade shape, inlet 
and exit angles, and number of blades. For any 
general type it will only vary within a very narrow 
range. It follows then that q/n d* increases almost 
in proportion to w/d. For a purely centrifugal 
pump it will be evident that w/d is strictly limited 
because of throttling at inlet. For large values of 
w/d the flow becomes “ mixed ”’ and finally axial. 
* The total head group pA has a value, which 
under maximum efficiency conditions covers only 
a very narrow range for all centrifugal machines. 
At zero output for an ideal machine its value is 7’, 
and as g/n d* increases it decreases, remains con- 
stant, or increases according to the blade exit 
angle. In actual machines 2% will be less than 
n* d? 
7 at zero output, and may rise, be constant, or fall 
afterwards at the commencement, but at normal 
operating conditions will invariably be falling. 
Now specific speed is 
nqi (qin d*) 


(ght [gh\' 
n* d? 


Since . has practically the same value for all 


centrifugal pumps under optimum conditions, it 
follows that the specific speed is roughly propor- 





j 
tional to the quantity (<5) The quantity 


qin d® could be called the “specific flow,” so 
that the specific speed is approximately propor- 
tional to the space of the specific flow. 

The following are considered to be some of the 
advantages of dimensional analysis applied to 
pumps :— 

(1) The characteristic curves are directly 
comparable with one another with regard to the 
effect of differences of design independent of 
slight differences of size and speed. 

(2) The curves have the same scales for con- 
sistent English or metric units. 

(3) The effect of viscosity and roughness could 
be investigated independently of other variable 
quantities. 

(4) The pump and fan similarity laws are 
embodied in the curves and need not be con- 
sidered separately. 

(5) The relation between experiments on 
models and on the operation of full-scale 
machines can be examined easily. 

(6) The operation of pumps with fluids of 
varying density and viscosity may be. more 
easily forecast. 








Ljungstrom Turbo-Generator Sets 
at Brighton 


(= SIDERABLE interest has been aroused in engi- 
neering circles by the installation in the Southwick 
power station belonging to the Brighton Corpora- 
tion of two 37,500-kW (C M R) Ljungstrém turbo- 
generator sets. Built to the specification of Mr. W. 
N. C. Clinch, the Engineer and Manager, by 
the Brush Electrical Engineering Company, Ltd., of 
Loughborough, they are the largest machines of the 
kind in operation in this country, although sets 
developing 50,000 kW are in service on the Continent. 
The machine of that capacity installed in the Vasteras 
station, Sweden, is perhaps the most notable example 
of a large Ljungstrém unit, and the satisfactory 
performance has shown conclusively that difficulties 
once associated with the construction of such sets 
have been completely overcome. While in bygone 
days it was true to assert that the Ljungstrém design 
was only suitable for relatively small outputs, modi- 
fications have changed the situation, and there is 
said to be nothing to prevent a 100,000-kKW double- 
rotation turbine being built in a single cylinder. 





§ Tur ENGrneeR, Vol. 167 (1939), pages 285, 344. 





As is well known im the radial-flow Ljungstrém 
machine, the space occupied by the blading is rela- 
tively small compared with the casing volume. 

Whilst during the starting up period in particular 
temperature differences existing in axial-flow turbines 
between various points of the casing are liable to be 
troublesome, in the radial-flow turbine difficulties in 
this direction do not occur. The region of high 
pressure and temperature is confined to the turbine 
centre, whilst as the structure of the blade-carrying 
ring is elastic, it can, if necessary, deform under 
conditions of temperature difference, thus avoiding 
temperature stresses. Moreover, the long shaft 
situated in a temperature gradient, as on a large 
axial-flow turbine, is absent. Starting without pre- 
liminary warming up is therefore possible. Rapid 
starting, high efficiency, and small dimensions for a 
given output are the three main claims made for the 
Ljungstrém design. 

The first 37,500-kW Brighton set was put 
into service in January, 1937, and up_ to 
April 21st, 1939, it generated 318 million units in 
13,000 running hours. In November of last year, the 
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second set began to operate, and by April 2st, 
had produced 73 million units in 3016 running 
hours. On the official trials in December, the 
steam consumption at a load of 30,000 kW was 
8-63 1b. per kilowatt-hour on the specified steam 
conditions of 650 Ib. per square inch, 850 deg. Fah., 
and 29in. vacuum, including all the steam bled from 
the turbine to raise the condensate temperature to 
334 deg. Fah. This performance is equivalent to a 
heat consumption of 9759 B.Th.U. per kilowatt-hour, 
representing a thermal efficiency of 35 per cent., and 
it has enabled electricity to be generated under 


enable the portions to expand and contract relatively 
to one another, the risk of distortion that might be 
expected to occur in a single disc subjected to the 
same temperature gradient is eliminated. Each 
turbine contains fifty-seven rings of radial flow 
blading and two axial flow single-rotation low-pressure 
stages. The central portion of the turbine in its 
casing enables a double-flow arrangement to be 
employed for these last stages, each turbine disc 
carrying, as shown in Figs. 5 and 6, two rows of axial 
flow blades in addition to its share of radial flow rings. 








A strong frame built up of steel plates and supported 


steam from the turbine to. the high-pressure 
feed heaters, whilst low-pressure heaters are pro- 
vided to,take bled steam from two still lower 
pressure points of the blading. 

Condensate from the turbine passes in series 
through the main ejector condensers, a low-pressure 
heater, a gland heater, a drain cooler, and another 
low-pressure heater to the low-pressure boiler feed 
pumps and then to the two high-pressure heaters to 
the high-pressure feed pumps. At the most efficient 
rating of the turbine the condensate temperature at 
the discharge of the last heater is 340 deg. Fah. 











ordinary service conditions with less than 1 Ib. of 
coal per kilowatt-hour. 

Although it was at one time supposed that a double- 
rotation turbine could not be bled for feed heating, 
and while it is true that the possibilities were some- 
what limited in the earliest and smallest machines, 
modern Ljungstrém turbines of moderate and large 
outputs can be bled at three or, if necessary, four 
points, as in the machines under consideration and 
as shown in Fig. 3. Four-stage bleeding at Brighton 
has enabled the requirements of the station to be met 
with maximum possible efficiency. Like the many 
smaller Ljungstrém turbines built at Loughborough, 
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these large units require no separate foundations. 
The weight of each turbine and a proportion of that 
of the alternators is carried by the condenser exhaust 
flange, supported in turn by four small concrete 
plinths. Spring supported columns at the ends of 
the condenser take the remainder of the weight. 
One of the 37,500-kW turbines complete and a part 
sectional elevation of the machine are shown in 
Figs. 1 and 2, respectively. 

Coming to the construction of the machines, in 
accordance with the usual Ljungstrém principle the 
steam during the greater part of its expansion flows 
m a radial direction through eoncentric rings of 
reaction blading, secured alternately to the faces 
of a pair of oppositely rotating dises, each of which is 
overhung from the inner bearing of one of two alter- 
nator rotors, each alternator developing half the 
total output. Composed of three main sections, 
connected together by strong radial bolts, which 


Fic. 1—37,500- KW LJUNGSTROM TURBO - GENERATOR 


in the central portion of the casing carries the four 
rows of stationary guide blades. As usual, the turbine 
has no high-pressure casing, the complete blade 
system being contained in the unlagged low-pressure 
casing, which is only exposed to the temperature of 
the exhaust steam. 

Entering the turbine through the emergency stop 
valve and governor-controlled throttle valve, the 
steam then passes through internal pipes to the forged 
steam chests, one on each side of the blade system. 
These steam chests (Fig. 4) are machined from solid 





forgings and before the final machining operations 





they are annealed to remove internal stresses. Three 





Before the machines were put into service they were 
subjected to the usual overspeed test in a reinforced 
test chamber (Fig. 7) exhausted to a high degree of 
vacuum. 

Complete with their roots the radial flow blades are 
machined from the solid bar and are built up into 
rings as shown in Fig. 10. The blades 11 are arranged 
and held in a fixture while the blade roots 6 are turned 
together by a patented process to the dovetail shape 
shown. The nickel-chrome-molybdenum _ steel 
strengthening rings 9 which carry the centrifugal load 
of the blades are secured to the blade roots by rolling 
the material over the dovetails. A flexible expansion 





2—SECTIONAL ELEVATION OF TURBINE AND ALTERNATORS 


concentric annular compartments communicate 
through holes in the labyrinth packed balancing 
discs, and in the turbine discs themselves, with 
different stages of the blading. Through the central 
chamber to be seen in the illustration Fig. 4 the over- 
hung spindle which carries the turbine disc passes, 
and the space between the spindle and steam chest is 
occupied by labyrinth shaft packing. 

At the most economical load of 30,000 kW the main 
steam supply passes from the inner compartments of 
each chest to the inside of the first ring through holes 
in the hub discs, whilst to enable the higher outputs 
to be carried two connections, one from each chest, 
are used for the admission of additional steam from 
the middle compartment to the lower pressure stages 
of the turbine. One of these connections is sufficient 
to enable the maximum continuous rating to be 
carried on the specified steam conditions. Two 








other connections are employed for bleeding 


ring 4 connects the inner strengthening ring to the 
seating ring 2, which is caulked into a groove in the 
face of the dise 1. This feature of the Ljungstrém 
turbine enables each ring to take up a position con- 
sistent with its temperature and its stresses inde- 
pendently of the necessarily slightly different expan- 
sion of the dises to which it is attached. As adjacent 
rings are subject very approximately to the same 
conditions of temperature and stress, the variations 
in the clearances between them are inappreciable. 
The thin packing strips 7 which run safely within a 
fine clearance of the inner surface of the next ring 
minimise the possibility of steam leakage round the 
free end of the ring. In the high-pressure portion 
of the turbine a patented arrangement of double 
packing strips is employed. 

The axial ‘flow moving blades have forked and 
serrated roots, which are hydraulically pressed on to 
the corresponding serrations on the rims of the low- 
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pressure dises. At the running speed of 1500 r.p.m. 
the tip speed of the largest blade is 830ft. per second. 
Stainless steel has been used for all the radial and 
axial flow low-pressure blades and arrangements are 
made to drain away condensation water from 
the exhaust stages. Labyrinth gland packings 
reduce steam leakage along the shafts to a mini- 
mum. A _ half section of adjacent moving and 

















condenser in which the latent heat is recovered. 

Between the fixed steam chests and the moving 
blade discs leakage to the condenser is restricted by 
the fine clearances between the packings of the laby- 
rinth balancing dises, which are fitted to both fixed 
and moving parts on each side of the turbine. From 
Fig. 9 the manner in which the moving elements 








interleave to restrict the flow of steam will be under- 
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Fic. 3—-HALF SECTION THROUGH BLADING 


stationary elements of similar but smaller packing 
is shown in Fig. 8. The design enables a large number 
of restrictions to be arranged in a very small axial 
length. Steam is tapped from two points in each 
gland and taken into low-pressure stages of the 
turbine, where its remaining expansion can be 
utilised in the blading, only a small quantity remain- 
ing to flow through the last restrictions to the gland 








stood. Inward pressure of the steam on the faces of 
the moving labyrinth discs roughly balances the 
outward pressure exerted on the blade discs by the 
working steam passing through the blades. Any 
difference is taken up by Michell thrust bearings 
incorporated in the inner or turbine end journal 
bearings of the machines. 

Ag there are no heavy moving parts or long shafts 















































Fic. 5—-BLADE SYSTEM READY FOR ASSEMBLY 




















in the turbine it is unnecessary to rotate the machine 
for long periods in order to avoid stresses during 
heating and cooling, but motor driven turning gear 
is provided for use in alignment and other tests 
when the plant is out of service. From one of the 
main shafts the governor is driven by worm gear and 
a gear type oil pump driven from the governor 
spindle supplies lubricating oil for lubrication and 
governing. An auxiliary turbine-driven pump, 
which can also be electrically driven, automatically 
comes into action in the event of the oil pressure for 
lubrication falling below a predetermined figure. 
Additional reserve supplies of oil are contained in 
auxiliary oil vessels over each main bearing. 

The overall length of each complete set is 45ft. 3fin. 

On page 622 is shown one of the condensers in the 
course of erection at the Southwick power station, 
and a general view of the turbine room at the station, 
with the 37,500-kW Brush-Ljungstrém sets in the 
front and rear of the picture. The other illustrations 
on that page show top and bottom portions of tne 
turbine casing being machined, and one of the blade 
rings in the process of final turning. Designed 
to maintain a vacuum of 29in. at a load of 





Fic. 4—STEAM CHEST 


30,000 kW. when supplied with water at 60 
deg. Fah., the water-boxes and branches of the 
condenser are of welded steel, and either side 
of the condenser can be opened for tube cleaning, 
whilst the condenser is in service. Fitted with in. 
outside diameter aluminium brass tubes, with 
“ Wilkie’ Crane packings, each condenser has a 
total surface of 37,100 square feet. Duplicate full- 
duty extraction pumps are each capable of with- 
drawing 550 gallons per minute of condensate, 
against a total head of 131ft. These pumps are 
driven by 55 B.H.P. D.C. motors at a speed of 
1000/1130 r.p.m. 

Contrary to usual practice and in accordance with 
the specification prepared by Mr. Clinch, an atmo- 
spheric exhaust valve of the ordinary dimensions 
associated with plant of this size is not employed. 
By the use of an arrangement which automatically 
unloads the turbine as the vacuum falls below 24in., 
an 8in. valve has been made to suffice. To take 
advantage of the rapid starting properties of the 
Ljungstré6m turbine, a quick start ejector has been 
provided for each set, capable of raising a vacuum of 
24in. in three minutes. Two main three-stage 
ejectors with intermediate surface condensers are 
provided, one using the main condensate as its con- 


























Fic. 6—BLADE SYSTEM ASSEMBLED 
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densing medium, whilst the other, which is only 
used on low loads and when starting up, is supplied 
with sea water from a shunt off the circulating water 
supply to the main condenser. To work in connec- 
tion with the station’s closed feed system, a float 
valve is fitted to the condenser. The condensate 
line is connected ta it through a branch, after the 
gland heater. The valve is so connected: to the 
condenser and surge tank that a constant water level 








Fic. 7—HALF OF BLADE SYSTEM IN OVERSPEED 


CHAMBER 


is maintained on the suction side of the extraction 
pump. Drains of all the bled steam heaters are 
eascaded, and finally returned to the condenser. 
The two highest pressure heaters are fitted with 
automatic by-pass gear for the feed water. 

The two 8000-volt, three-phase alternators of 
each machine give a total output of 42,500 kVA. 
The rotors, which are directly coupled to each 
half of the turbine, are permanently connected 


~~ a 
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FIGS. 8 AND 9—SHAFT AND Disc PACKINGS 


and the stators in 
up of flame-cut welded steel, the stator frame 
accommodates dove-tail key-bars on the inner 
periphery to secure the stator stampings in position, 
and between the inner structure and outer steel shell 
there are steel plates to deflect ventilating air into 
the desired channels. Welded at each end of the 
frame there are flanges for bolting to one end of the 
turbine casing, and at the other end to the bearings 


in series parallel. Built 





and casing. A complete stator is shown in Fig. 11. 


Each rotor, composed of steel forgings, is built 
up in parts, a practice which enables a thorough 
examination of the forgings to be made, both in the 
bore and on the internal faces to ensure that they 
are free from flaws. Radial ventilating holes are 








FIG. 11—ALTERNATOR STATOR 


drilled in the forgings, and before the whole unit is 
slotted the parts are bolted together. Radial slots are 
planed on the periphery and ventilating holes 
drilled at the shaft ends to admit air at each end 








FiG. 12—ROTOR 


to the inner part of the rotor. A complete rotor in 
the overspeed test pit is shown in Fig. 12. 

An axial fan (under a cover in this illustration) is 
fitted at each end of the rotor to propel air into the 
machine. With the fans assembled each complete 
rotor was balanced dynamically at various speeds, 

















FIG. 10—SECTION OF BLADE RING 








and the balance was adjusted and checked as the 
speed was raised to 25 per cent. above normal. As 
will be gathered from Fig. 12, the 126-kW exciter 
is overhung. It is a six-pole shunt-wound machine 
with interpoles, and the magnetic circuit is designed 
for high magnetic retentivity to give a special shape 
to the magnetic saturation curve to ensure adequate 
exciter stability, even though self-excited, over a 
wide range of voltage control. As the rotors are 
permanently connected in series and the stators 
in parallel, immediately excitation begins the two 
alternators synchronise automatically at a_ little 
below half full speed, and the two machines then 
operate electrically as one unit. 

The results of an independent test carried out by 
Mr. W. M. Selvey at a normal load of 30,000 kW 
on December 9th, 1938, are given below, the results 
obtained being in accordance with those embodied 
in the contract 


Specified Test 
conditions. conditions." 

Duration of test, hours . - 2 
Actual load, kW... ...  ...  «.. 30,254 
Steam pressure, pounds per 

square inch g. -- 650 641-3 
Steam temperature, deg. Fah. 850 813-9 
Vacuum, inches Hg. (30in. baro- 

meter) es 29-0 28-96 
Final feed temperature, deg. ‘Fah. 340 333-9 
Steam consumption as run, 

pounds per kilowatt-hour 8-861 

Total correction factor for 

departure from guarantee con- 

ditions of steam pressure and 

temperature, vacuum, and 

power factor Se ee 0: 9742 
Corrected steam consumption, 

pounds per kilowatt-hour 8-632 
Corrected heat consumption, 

B.Th.U. per kilowatt-hour 9,759 


As shown in Fig. 1, the machines have a good 
appearance. Certain details, such as the glazing 
and the design of the exciter and slip-ring com- 
partments are noteworthy features. of 
interest is the fact that the throttle valve is 
operated mechanically and not by oil in accordance 
with the more usual practice. The maintenance staff 
of the power station has dismantled the first set for 





IN BALANCING AND OVERSPEED PIT 


the normal summer overhaul without the slightest 
difficulty. 








DeatuH OF Mr. FRANK WIGGLESWORTH.—A wide circle 
of engineers will hear with regret of the death of Mr. 
Frank Wigglesworth on Monday, May 15th, at the age 
of seventy-one. He was educated at the Bradford Tech- 
nical College, and after experience in a number of works 
began his own business, now Frank Wigglesworth and 
Co., Ltd., in 1903. The company’s new works at Shipley, 
Yorkshire, were built in 1913-14, and now employ 
about 300 hands in the manufacture of power transmission 
machinery. He became an associate member of the 
Institution of Mechanical Engineers in 1898, and a member 
in 1922 

SanpBaG Protection.—Sandbags are being adopted 
to a large extent in connection with the A.R.P. protection 
schemes for works, industrial and public buildings. 
Although this method of protection has been found 
particularly effective, it has one serious drawback, in 
that the material from which the bags are generally 
made is rapidly destroyed by damp and mildew. A 
method of proofing jute hessian sandbags to render them 
impervious to rot, damp, and mildew has been developed 
by the Willesden Paper and Canvas Works, Ltd., Hancock 
Road, Bromley-by- Bow, London, E.3. It is known as 
the “ Cuprammonium ”’ process, and by it the bags can 
be proofed at a cost of less than ld. each. A series of 
official tests showed that whereas unprotected sandbags 
filled and placed in position began to deteriorate within 
three to four weeks and completely disintegrated within 
five months, bags proofed by the company’s process 
remained unaffected for an indefinite period. 
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Letters to 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 


+>- 
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‘‘ DIMENSIONAL ANALYSIS OF CENTRIFUGAL 
PUMP CHARACTERISTICS ” 


Srr,—In two previous letters which you published 
in your issues of January 13th and April 2lst, the 
writer outlined the “non-dimensional ’’ method 
of plotting the characteristics of similar pumps and 
fans. Perhaps the application of the method to an 
actual case will present additional points of interest. 

The experimental data will be found in the form 
of head-quantity-power curves in the paper* by 





to turbulent flow took place in the pump casing at a 
value of g/vd of about 500, while the change in the 
impeller channels occurred at q/yd=1700 approxi- 
mately. The dotted lines in the figures indicate these 
critical Reynolds numbers. An interesting feature 
of Fig. 1 is that in the viscous region the specific 
speed n qgt/gi ht for optimum discharge (q/n d*=0-03) 
increases at the higher kinematic viscosities, after 
having remained constant during turbulent flow. 
Fig. 2 demonstrates that increase of kinematic 
viscosity has a greater effect on the efficiency charac- 
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Dr. Hubert Mawson to which reference has already 
been made. The writer has scaled values of head, 
quantity, and power from photographic enlargements 
of Dr. Mawson’s curves, and has plotted the dimen- 
sionless parameters, gh/n* d?, q/vd, », q/nd*, and 
n qt/g* hi, in the accompanying diagrams Figs. 1 and 2. 
He has confined his attention, however, to the series 
of curves relating to an impeller speed of 2500 r.p.m. 
(n=41-67 revolutions per second) in order that 
bearing friction, which was included in the powers, 
and was not given separately, should have the least 
effect, but analyses of lower speeds, 2000 r.p.m., 
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and 1500 r.p.m., yield points which fall very nearly 
on the 2500 r.p.m. curves. This indicates that the 
bearing effect is small, and vindicates the use of 
dimensionless parameters or ratios. The ‘impeller 
diameter d was 0: 542ft., and the kinematic viscosities 
of the fluids tested by Dr. Mawson in his small 
experimental single-stage volute pump were : 


Fluid. Kinematic viscosity ». 
Square feet per second. 

Water ... ieee 

Oil 1 0- 0000780 

Oil 2 0-000210 

Oil 3 0:000277 

Oil 4 0- 000530 

8 Bae ae 0- 000865 

ORE: v5. 0-00112 


The writer estimated that the change from viscous 


*“ Characteristic Laws for a Centrifugal Pump with Fluids 
other than Water,” by Hubert Mawson, D.Sc., “ Proc.,’’ Inst. 
Mech, Engineers, Vol. II, 1927. 
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teristic than on the head-quantity characteristic. 
The head-quantity curves for water and the oils 
1, 2, and 3, when plotted in the form of non-dimen- 
sional parameters g h/n? d? and q/nd*, gave curves 
which practically coincided. Oil 3 had a kinematic 
viscosity about 26-5 times that of water. The same 
effect was noticed by Professor R. L. Daugherty.f 
Mr. M. D. Aisenstein{ states that. the h-q and 7 
characteristics of a centrifugal pump dealing with 
viscous oils improve with increase of size of pump. 
Professor Daugherty found that the head at the point 
of optimum efficiency, for oils with a kinematic 
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viscosity up to thirty times that of water, was the 
same as that for water. It may be noted that the 
increase of kinematic viscosity, in terms of the 
kinematic viscosity of water, permissible before the 
h-q characteristic becomes affected, is not dependent 
on the kinematic viscosities alone, but is controlled 
by the difference between the Reynolds number at 
which the pump works with water and the “ critical ” 
Reynolds number at which turbulent flow begins 
to give way to viscous flow in the pump impeller 
and branches. If it be assumed that the critical 
Reynolds number v m/v for a passage of hydraulic 





t “Investigation of the Performance of Centrifugal Pumps 
when Pumping Oils,” by R. L. Daugherty, Bulletins 126 and 
130, Goulds Pumps, Inc., New York. 1924. 

t ‘“‘ Characteristics of Centrifugal Oil Pumps,” by M. D. 
Aisenstein, ‘‘ Proc.,”” Amer. Soc. Civil Engineers, 1928. 





mean depth m (feet) through which the mean speed 
of flow is v (feet per second) is 500 approximately, 
then it can be shown that the critical value of g/v d 
referred to the impeller is 500 az/md, and referred 
to the pump casing suction and discharge branches 
is 500 A/Md. a and A (square feet) are the cross- 
sectional areas of one impeller channel and a casing 
branch, while m and M (feet) represent the hydraulic 
mean depths of these. z denotes the number of 
passages in the impeller, 7.e., the number of blades. 
The figures 1700 and 500 above have been calculated 
on this basis. 

Dr. Mawson’s experimental results are unique 
in that they extend to both sides of the critical 
region between viscous and turbulent flow. It will 
also be seen from the diagrams that the dimensionless 
method shows up new relationships, and, of course, 
enables the results to be applied to other speeds and 
fluids, and to other geometrically similar pumps. 

G. G. McDonarp. 

The University, Glasgow, W.2, 

April 29th. 
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Sir,—We are told that “a policeman’s life is not*a 
happy one.” Neither is a writer’s, always ; mine has 
been saddened by discovering, after publication, that 
sundry little errors had been overlooked in my recent 
articles. I feel that they should be corrected before 
any more “ Experiences ” see the light, but I would 
remind the reader that even Homer was known to nod. 

I accused ‘“‘ No. 5904,” 2—10-4, C.P.R., of having 
bar frames. This is scandalous ; she is not as ancient 
as that would indicate. I meant cast steel frames, of 
course, probably cast in one with the cylinders, the 
general practice nowadays in America. However, 
I will not chance my arm by saying categorically that 
this is the case with “ No. 5904 ”—I do not know. 

A maximum speed of 35 m.p.h. was mentioned for 
the mountain section of the route through B.C., but 
this may be a little conservative. I meant to convey 
that no high speed was attained until the descent 
from Stephen to Calgary began, when 55 or 60 m.p.h. 
may have been reached. 

In Part 2 I described a run on an engine that had 
no springs. One reader has informed me that he does 
not believe this statement, and so I hasten to explain 
that I am not prepared to swear to it; I merely 
came to this conclusion from the way the engine rode. 
I may say that my critic hails from North of the 
Tweed. For his information I can assure him that 
I have since ridden on an engine in this country that 
not only had no springs, but no rims either—it ran 
ou the spokes! I shall remain absolutely convinced 
of this unless and until I have definite proof to the 
contrary. 

Part 3 has a reference to some old “‘ Mallet ” engines 
on the C.P.R. The weights given are not quite 
correct. In English tons they should be :—Engine 
(all available for adhesion), 115 tons; total, engine 
and tender, 175 tons. As converted into 2-10—0’s, 
the adhesive weight is 97 tons, engine 107 tons, and 
the total, engine and tender, 169} tons. 

The N.Y.C. is not the only railway in the States 
using water troughs—“ track tanks,” as they are 
called. I believe the Pennsylvania has them, too. 
But they are not in very extensive use, to the degree 
they are over here. Climatic conditions would, I 
think, bar them out in many districts. They are 
certainly not used by the engines recently built with 
tenders running on sixteen wheels, and weighing 
200 tons. These “ give furiously to think !” 

Part 4 deals with the L.N.E.R. “ A.4” class, and 
one or two little blemishes appear, partly the result 
of statements made by people who really should have 
known better. The tender wheel base is not all 
rigid ; the middle two axles have limited side play, 
approximately an inch. With regard to the fire, I 
was misled, by seeing it right up to the door, into 
thinking it was deep. Looking at a sectional drawing 
of an “‘ A.4”’ recently, however, it was clear that the 
fire could not have been deep, as the fire-box itself is 
shallow, resting, as it does, on top of the frames. 
Further investigation showed the crown sheet to be 
in front, only 6ft. 9in. above the foundation ring, and 
at the back 6ft. My good friend, one of the L.N.E.R. 
superintendents, confirmed these deductions, adding 
that if the fire were deep it would be ipso facto, a bad 
fire, as it would follow that it would then come close 
up to the brick arch in the front part of the box, the 
sides of the arch being close to the grate there, and 
even the crown not very far away. The fire in these 
comparatively shallow boxes is not meant to be deep, 
most fuel going to the rear and round into the two 
back corners, which is where I always noticed it being 
placed. Another minor point: the front section of 
the grate cannot be rocked, as I was told was the case. 
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Part 5, dealing with the L.M.S.R. “ Coronations,” 
has a similar statement about the deep fire, which is 
also incorrect for the above reason. The “ Corona- 
tion *’ fire-boxes are very much the same in depth and 
width as the “A.4” type, though, being Belpaire, 
they are flatter-sided—and, of course, topped. They, 
too, necessitate a shallow fire. 

I spoke of the ‘ reversing wheel ’—this should be 
“handle.” And of the “seat ”—I meant “ shelf” ! 

In the account of the “ Royal Scot’s” run to 
Glasgow I said that nothing over 70 m.p.h. was done, 
though the average was 59 m.p.h. Doubt was cast 
on the possibility of this, so I have taken some trouble 
to look into the matter, with the following result. 

A certain dear old lady loved “ that blessed word 
Mesopotamia.” I am equally attached to that 
blessed word “ approximately,” when giving times 
and distances in my articles, and I trust that we twain 
will never fall out. The reader must always bear this 
word in mind. But I will get a little nearer to 
actuality in this investigation. 

According to the Gradient Book that I have worked 
with, and found very useful and informative, it is 
299 miles from Euston to Carlisle, and 102 thence to 
Glasgow Central. Therefore the total distance is 
401 miles, which was covered by the ‘“‘ Royal Scot ” 
in 410 minutes, running time, making the average 
speed 58-7 m.p.h. The speed figures were taken from 
the indicator, about which I have made inquiries. 
I have been told by three responsible officials that 
too much reliance should not be placed on this 
instrument. It is apt to be inaccurate at low and 
high speeds, but is fairly dependable over the middle 
range. Presumably 70 m.p.h. comes into the former 
category, so it is quite possible that when 70 m.p.h. 
was indicated 72 or 73 m.p.h. might have been the 
actual speed. These officials were all quite decided 
in giving as their opinion that there is nothing 
inherently impossible in a 59 m.p.h. average with a 
70 m.p.h. maximum, where both figures are approxi- 
mate, and a lightish train is being hauled, as was the 
case on the run in question. Driver Curran, who was 
responsible for the performance, was equally definite 
in his agreement that such running could be done, and 
was done. I paid him a visit a few days ago, in his 
retirement, to find him not enjoying his well-earned 
leisure ! 

A recent run from Glasgow to Euston on -the 
“Coronation Scot,” while naturally not providing 
actual proof of my statements about the “ Royal 
Scot’s ” speed, does give confirmation of its possi- 
bility. Glasgow to Carlisle, 102 miles, was covered in 
1043 minutes, but as the indicator was out of action 
this part of the journey must be disregarded. At 
Carlisle I stopped off, continuing next day on 
No. 6229, ‘‘ Duchess of Hamilton.”’ Carlisle was left 
at 3.19 p.m., two minutes late, and Euston reached 
at 7.58 p.m., two minutes early, so the 299 miles took 
279 minutes, average speed 64-3 m.p.h. Only once 
did 80 m.p.h. show on the dial, between Welton and 
Weedon. If the “ Coronation Scot ” could average 
64-3 m.p.h. and only once just touch 80 m.p.h., it is a 
perfectly safe assumption that the “‘ Royal Scot ” 
could average 58-7 m.p.h. over the same route, with- 
out exceeding approximately 70 m.p.h., which was 
reached several times. Both runs were admirable, 
exactly the kind I like so much, showing no spec- 
tacular “‘ peak speeds,” but consistent, steady running 
on the level and uphill. My statement, therefore, 
stands unaffected, and its probability is confirmed. 

In Part 7, dealing with the Southern “‘ Schools,” the 
vacuum pump is stated to be attached to -the left- 
hand outside crosshead. This is correct of the 
** Lord Rodney,” but not of the “ Schools,” in which 
the crosshead of the inside cylinder takes care of the 
pump. 

I think this about covers the ground, as regards 
sins of omission and commission, in my articles. If 
any readers are interested in Scottish locomotive 
work, I may say that I am at present busy on some 
articles dealing with it, based upon a variety of runs 
made recently over both companies’ lines, with several 
outstanding classes of engines. I found these expe- 
riences most fascinating, and all the more pleasant 
Owing to the kindliness and helpfulness of everyone 
concerned, from superintendents to enginemen. It 
was my first stay in Scotland ; it will not be my last. 
Not merely the locomotives charmed me, but the 
lochs, the hills, the moors, the air. And the people! 
I was back in British Columbia. 

I thank Mr. Keiller for his letter in the May 5th 
issue. I am a little dubious about one point he raises. 
I scarcely think any English locomotive could “‘ keep 
its cylinders filled at 70 m.p.h. in something like full 
gear.”’ Even if the boiler could do so, I am sure the 
fireman would fold up, and he would have a fuil 
measure of the sympathy I always feel for enginemen. 
[ should ache to make him a present of a mechanical 
stoker! This is a device I should much like to see 
fitted to a big engine over here—say, a “‘ Coronation.” 





I do not say it is necessary, but I think the time is 
near when it might be given a trial. 
Epwarp H. LIivesay. 
Croydon, May 11th. 


LOCOMOTIVE EXPERIENCES 


Srr,—I find it rather difficult to understand the 
letter from Mr. Keiller in your issue of the 5th. So 
far as I can gather, it is thought that any increase in 
boiler steaming capacity over that required at that 
speed at which the tractive effort absorbs the 
adhesive weight so that wgt./R.T.F. is, say, 4,.and 
that this maximum T.F. is obtained at 40 per cent. 
cut-off, is superfluous, and further, it is thought that 
a steam locomotive should properly have a constant 
H.P. (I.H.P., I faney, is meant). We may assume 
that the R.T.F. at, say, 40 r.p.m. absorbs the adhesive 
weight, and taking, say, 50 per cent. cut-off, then 
from a specific test the following figures are obtained : 
I.H.P., 1124; steam per I.H.P. per hour, 20-14 lb.; 
steam to engines, 22,650 lb. per hour. In this case 


2 , 
a*X*_ 303. ‘The indicated 





the engine constant is 


tractive force at, say, 80 m.p.h. would be for constant 
1124 x 375 
80 

M.E.P. therefore 5320~303=17-6lb. per square 
inch. Further, as the boiler pressure is 250 Ib. per 
square inch, this M.E.P. is about 7 per cent. of B.P. 
These figures clearly show that if with increasing speeds 
there be no increase in the I.H.P. there would. be 
little tractive effort produced to overcome the train 
and engine resistances. The truth is, boiler capacity 
is all-important, because the demand at slow speeds 
and long cut-offs is much less than at high speeds ; 
therefore boilers are always designed to furnish the 
steam required under such conditions; further, if 
there is capacity to spare, so much the better, as it 
will improve the water/coal ratio. The larger the 
boiler the higher the I.H.P. at any cut-off and speed, 
the limit being set by the port sizes and valve gear 
characteristics, and if the very interesting H.P. 
figures given by Mr. Coble (pages 553 and 554) are 
plotted against revolutions per minute on the same 
graph, the latter will be appreciated, especially by 
any one interested in high-speed locomotives. The 
wonderful flexibility of the steam locomotive in H.P. 
output is, to my mind, a valuable feature, a flexibility, 
indeed, unattainable by other means, e.g., by internal 
combustion motors, though by the complication of 
electrical transmission it may be more or less 
simulated. E. C. PouLtney. 


May 13th. 


horse-power =5320, and the required 


INLAND TRANSPORT AND DEFENCE 


Srr,—I regret that I appeared to Mr. Evans to 
do less than justice to some of the inland waterways, 
owing to my taking the national view and not a 
local one. 

So far as concerns the River Trent, there could 
be no better justification for the improvements on 
that navigation than the increase of the river traffic 
from 29,000 tons in 1926 to nearly 300,000 tons in 
1932. No doubt the increase has continued, proving 
the soundness of the German axiom that “ trade 
does not make facilities ; it is facilities which make 
trade.” 

Unfortunately, canal improvement in this country 
since the Great War has only been on a very small 
and entirely parochial scale. Through traffic facilities 
for modern vessels over the principal routes do not 
exist. East and west are thus cut off from each other, 
and in the event of hostilities, neither the Trent 
Navigation fleet, up to date as it may be, nor any 
such others, could be used for national service. 

We could render no better service to an enemy 
power than by continuing to tolerate our present 
and highly dangerous immobility and total insuffi- 
ciency of inland water transport. That, at least, 
is my view, and I believe it will be endorsed by all 
impartial opinion. G. C. C. HENDERSON. 

Yeovil, May 13th. 


INDIVIDUAL TRANSPORT IN WAR TIME 


Sir,—How are important civilian workers, par- 
ticularly those in factories producing food or war 
supplies, going to get to work if war comes? A 
single enemy bomb can cripple transport services— 
particularly those depending on electricity—and 
prevent thousands of people from “carrying on.” 
Moreover, even if all were quiet, shortage of fuel 
owing to military requirements would greatly reduce 
normal transport facilities. As one who has witnessed 
warfare in many parts of the world in the past 





twenty-five years, and has seen some 250 air raids 
in Spain alone, I maintain that our old friend the 
bicycle is the answer to the enemy. I would suggest 
to members of A.R.P. Committees up and down the 
country that a bicycle is as essential a part of the 
equipment of every citizen as a respirator. The 
cyclist can go round bomb craters which would bring 
four-wheeled traffic to a standstill, and can take 
circuitous routes to work, avoiding traffic blocks of 
military or ambulance convoys. The Government, 
on their part, should, if necessary, compel employers 
to provide adequate bicycle “ parks ” for the mobile 
legions of publie-spirited civilians. 
G. N. MARSHALL, 
Commander. 


North Benfleet, Essex, 
May 15th. 








Royal Aeronautical Society’s 
Garden Party 


On Sunday last, May 14th, the garden party of 
the Royal Aeronautical Society was held at the 
Fairey Aviation Company's aerodrome, near Hayes. 
Several thousand members and guests—more than 
double the usual attendance—were received by the 
President, Mr. A. H. R. Fedden, and, despite rain 
which fell throughout the afternoon, stayed to watch 
a brilliant and varied display of flying. Many new 
types of aircraft, both civil and military, were on 
view and flown in public for the first time. Amongst 
these machines was an example of the Boulton and 
Paul ‘“ Defiant” two-seater fighter, of which a 
description was given in our issue of February 17th. 
This machine is fitted with a Rolls-Royce ‘“ Merlin ” 
engine, and has a power-operated gun turret, which, 
taking into account its obviously high speed, should 
make it a very useful addition to the fighter squadrons 
of the R.A.F. Other Service aircraft demonstrated 
were the Vickers ‘“ Wellington,” the Westland 
ya * der *’ Army co-operation machine, the Fairey 
““P 4/34” light bomber, the latest version of the 
Bristol “ Blenheim,” and the Blackburn “ Skua.” 
Fitted with a Bristol ‘“ Perseus” nine-cylinder 
sleeve-valve engine, the “Skua” is reputed to be 
the fastest machine in the Fleet Air Arm. It is a 
two-seater dive-bomber monoplane of all-metal 
construction, in which the wing flaps are set forward 
of the trailing edge in order to limit the diving speed 
without appreciable change of trim. No figures 
are available as to its performance and weight. 
Nine Supermarine “ Spitfires” of No. 74 Fighter 
Squadron gave a remarkable display of formation 
changing at high speed, and, following this item, six 
Bristol ‘‘ Blenheim ”’’ bombers of No. 601 (County of 
London) Auxiliary Squadron showed that the 
Auxiliary Air Force possesses skilled pilots and high- 
speed machines. Amongst novel types of aircraft 
the latest two-seater Cierva Autogiro, known as the 
“© 40” type, was shown for the first time. This 
machine is provided with an arrangement whereby 
for direct take-off the rotor clutch is engaged and the 
blades are driven at approximately zero pitch to a 
higher speed of rotation than required in normal 
flight. On releasing the clutch the blades auto- 
matically increase their pitch, suddenly providing 
a lift greater than the weight of the aircraft which 
is projected vertically into the air. The Willoughby 
“Delta” machine flown was built to demonstrate 
in a small aircraft the possibility of a larger all-wing 
machine in which the passengers and load are housed 
within the aerofoil contours. It is reminiscent of 
a cellular aeroplane, made before the war, described 
recently in these columns. Two new machines fitted 
with tricycle undercarriages demonstrated that 
landings at all speeds and directions of the wind 
were relatively foolproof. One of the most interesting 
events in the very full programme was the demon- 
stration in flight of early aircraft, including a 1911 
Bleriot, a Deperdussin monoplane of the same year, 
and a Sopwith “ Pup,” largely used by the R.N.A.S. 
from 1915 onwards. These machines gave a most 
creditable account of themselves. Aircraft engines, 
instruments, accessories, and components formed an 
interesting display arranged in the static section in 
one of the hangars. 








SrockToNn-on-TgEs Rinc Roap.—Stockton Ring Road, 
parts of which were built some years ago, is to be com- 
leted at an estimated cost of £181,000, towards which the 
inister of Transport has made grants from the Road Fund. 
The new road is on the western side of Stockton and will 
enable traffic between Doncaster and Sunderland to avoid 
the existing narrow and tortuous road through the centre 
of the town. The ring road will have a total length of over 
3} miles. Existing sections of the road extend for 14 miles 
and it is now proposed to put in hand the remaining 
sections from Durham Road to the Billingham By-pass. 
Dual carriageways, cycle tracks, and footpaths will be 
provided on the new sections and it is contemplated that 
similar accommodation will be provided ultimately on the 
existing lengths of road which at present have only one 
carriageway. Two new bridges will be necessary, one 
under the London and North-Eastern Railway and the 
other over Billingham Beck. 
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Rail and Road 


TRANSPORT IN CaRpir¥.—The Cardiff City Council has 
decided to replace the existing tram services with trolley- 
buses. This step has been decided upon after discussions 
lasting for two years. 

SouTHERN Rarway Exrenstons.—On Sunday, May 
28th, the service on the new electric line from Motspur 
Park to Tolworth, which was opened last year by the 
Southern Railway Company, will be extended to 
Chessington, 


Trunk Roap Consrruction.—-At the annual luncheon 
of the Associated Road Operators the Minister of Transport 
said that plans had been prepared for dealing with-5000 
miles of trunk roads of which 885 miles would be new 
construction, He hoped during the current financial 
year to put in hand preliminary work for fifty major 
trunk road schemes, each costing £100,000 or more, and a 
number of smaller schemes. 


Bringes Bum or Atuminium.—In the course of a 
recent address, Professor J, B. Wilbur, director of a new 
laboratory of structural analysis at the Massachusetts 
Institute of Technology, predicted that aluminium will one 
day be the structural material used for bridges. He 
pointed out that many bridges of current design use five- 
sixths of their strength in sw ing their own weight, 
and the best means of reducing that useless weight was 
the adoption of aluminium, 


THe Cost or WatTEeRLoo Bringe.—Replyi to a 
question in the House of Commons, the Minister of Trans. 
port said that the estimated total cost of pulling down 
Waterloo Bridge and erecting a new bridge, including the 
cost of the proposes roundabout in the Strand, was 
£3,116,330. is amount comprises £285,000 for the 
demolition of the old bridge, £902,330 for the erection of 
the new bridge and £1,929,000 for the roundabout. Of 
this total, the Government is to provide £1,929,798. 


Report on CaNnapDian Rarttways.—A report framed by 
Mr. Dandurand has been adopted by a special railway com- 
mittee of the Canadian Senate. The report urges more 
active co-operation between the Canadian National and 
Canadian Pacific railway systems in pooling arrangements 
and other economy measures. It is also recommended 
that the Chairman of the rt Board be appointed 
a referee to arbitrate differences and that_the provisions 
in the legislation of 1933 regarding compulsory co-opera- 
tion should be strengthened. 


ALTERATIONS AT CHESTER StaTion.—-In order to allow 
wider vehicles to use lines from which they were barred 
at the Holyhead end of Chester General Station, the 
London, Midland and Scottish Railway Company carried 
out some intricate permanent way alterations during the 
week-end beginning midnight, Saturday, May 13th. To 
simplify the work the new lay-out was first built up in the 
manufacturer’s yard. The site of the work was bounded 
at one end by points and crossings and at the other were 
signal cabin supports, the base of a footbridge column, and 
the platform. 


ELECTRIFICATION IN SWEDEN.—With the recent intro- 
duction of electric traction on the Ange-Ostersund and 
Briicke-Lan, lines the Swedish State Railways now 
has 3585 kiloms, of electrified track, comprising over 46 per 
cent. of its whole system. The State Railways Adminis- 
tration, following the recommendations of a ial com- 
mission, has placed a trial order for two new electric loco- 
motives with the Asea Company in co-operation with 
other locomotive builders. proposed engines will be 
15-2 m. long, weigh over 100 tons, and develop 3500 H.P. 
They will have a maximum speed of 135 kiloms. per hour 
and are designed to haul a 600-ton train between Stock- 
holm and Gothen , @ distance of 456 kiloms., in 290 
minutes, as compa’ with the present shortest time of 
346 minutes. 


Bryer, Peacock AnD Co., Lrp.—In the course of his 
address at the annual meeting of Beyer, Peacock and Co., 
Ltd., Captain H. Vivian, the chairman, drew attention 
to the irregularity and smallness. of the orders for loco- 
motives placed by the railway ee with the private 
manufacturers in this country. He expressed the hope 
that the railway companies would once again begin placing 
regular orders with the industry, so that it could increase 
its competitive strength in international markets. i 

iculars 


with the year’s working, Captain Vivian gave 

of a number of orders for Beyer-Garratt engines for various 
parts of the world. Dealing with a repeat order from the 
Kenya and Uganda Railway, he said that that railway 
had thirty-six Beyer-Garratt engines in service an 
during 1937 the average miles run per engine were 
nearly 45,000, three engines running over 60,000 miles 





each. It was claimed that those figures constituted a 
world’s record for locomotives of that t on narrow- 
gauge railways. Six new engines being it for that 


railway will be the first 4-8-4 + 4-8-4 type yet constructed 
and the largest for the metre gauge. 


STEEL FoR AUTOMOBILE GrarRs.—There is some 
difference of opinion among manufacturers as to the 
relative merits of the various steels, heat treatments, 
methods of profile finishing, and types of lubricant for 
automobile gears. A survey of the problem made three 
years ago indicated that at that time some seven different 
types of steel were in use in Britain for automobile gears, 
while at least three other t were being used in 
America. Both direct- and case-hardening 
steels are used for gear-box gears, though, in general, only 
the case-hardening types are used for back axle gears. 
With increase in engine power the problem of how to 
carry a greater load on existing gear designs is constantly 
present, the solution being sought in the use of extreme 
pressure lubricants and in the use of more resistant alloy 
steels. With a view to throwing some light on this 
subject an investigation into the durability of gears has 
been in progress at the Institution of Automobile Engi- 
neers Research Department for some time, the main 
factors under study being the relative durability of the 
various types of steel, the effect of the lubricant used, and 
of the surface finish. An interim report, giving details of 
the work done to date, has recently been issued to all 
manufacturers and operators affiliated to the Institution. 





Miscellanea 


Execrriciry iv Mines Commrrrrr.—Professor W. M. 
Thornton has been appointed Chairman of the Committee 
set up to review the general regulations governing the use 
of electricity at mines under the Coal Mines Act, 1911. 

Tue SwepisH TrapeE DeLecaTion.—The delegation of 
Swedish industrialists, which is to discuss the 
of trade interests between Sweden and Great Britain, 
will arrive in England to begin conversations on July 4th. 

A New Btast-FurnAce.—A large new mechanically 
charged blast-furnace for the production of basic iron for 
steelmaking purposes is to be blown in at the Cleveland 
works of Dorman, Long and Co., Ltd. It will produce 
2750 tons of basic iron per week. 

CoLovuRED §8TEEL.—A process whereby stainless steel 
may be produced in a number of colours is claimed by an 
American metallurgist. According to the Automobile 
Engineer, the consists of coating the steel 
certain un: chemicals and then heating it. 
steel is said to then turn black, blue, red, green, or 
other selected colour. It is claimed that the co 
becomes an integral part of the surface of the steel and 
increases its corrosion-resisting -properties. 

Nicxet Prant DeveLopments.—This year the Inter- 
national Nickel Company of Canada plans to spend over 
10} million dollars on development work. The ps, egurveet 
of expenditure includes mine plant 
construction in Finland, and the installation of a gas 
producer plant at the Clydach refinery in Wales. In 
Canada the development work includes a new shaft and 
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surface plant at the Garson mine, open pit mining devel 
ment at the Frood mine, and an shaft bo 
the Creighton mine. 

Tue WetsH Tin-PLaTe TRADE.—. ing to a note 


in the Iron and Coal Trades Review, a number of tin-plate 
mills are to be re-started in West Wales. Four of the 
eight mills at the Aber tin-plate works of Richard Thomas 
and Co., Ltd., which have been idle for many months, are 
to re-start, and there are hopes that some of the twenty 
mills idle for several years at the group’s Cwmfelin tin- 
late works at Swansea will also be re-started. The 
ener Forest and Worcester Company, Swansea, is also 
re-starting four mills at its Upper Forest works. 

TRADE witH YUGoOSsLAvIA.—Members of a trade dele- 
gation from Yugoslavia, repressnting the Y v- 
British Chambers of Commerce in Belgrade and b, 
were present at the inaugural meeting of the Anglo- 
Yugoslav Trade Section of the London Chamber of 
Commerce on May llth. The formation of the section has 
followed the steps taken recently by the London Chamber 
of Commerce, when a member of its staff visited Yugo- 
slavia and assisted in the preliminary work of the Yugo- 
slav-British Chambers of Commerce there. Lt.-Col. A. M. 
Grenfell was elected the chairman of the section for the 
ensuing year. 

ANDREW CARNEGIE RESEARCH ScCHOLARSHIPS.—It 
was announced at the conclusion of the spring meeting 
of the Iron and Steel Institute in. London that Ww 
Carnegie Research Scholarships for 1939 had been awarded 
to the following :—Mr. G. Parker, of Leeds University, 
£100 in aid of a research on oxidation and scaling of steel 
(carried out on behalf of the Alloy Steels Research Com- 
mittee of the Institute); Mr. Otto Gessner (Breslau), 
£100 in aid of research on the viscosity of cast-iron alloys, 
steels, metals and alloys and slags; Mr. Ljunggren 
(Stockholm), £100 in aid of a microsclerometric investiga- 
tion of grain boundaries. 

Brush Piatine or Metats,—A Ss ee 

ti for the surface treatment finishing o 
ae Sox bie developed in the United States by the 
Portable Plating and Equipment ay sl In this 
process the solution, made up in plastic form. is applied 
with a special type brush and anode. Plating is only 
applied where the brush is directed on a surface, and the 
longer the brush is applied with sufficient solution the 
thicker the deposit. The plating efficiency of the brush 
process is said to be very high owing to the close proximity 
of the anode in the brush to the base metal and the simple 
control and continual agitation of the La, poi 
during brushing. The equipment consists of a special 
power supply unit working on A.C., cleaning agents, 
plastie plating solutions, special brushes, and anodes, 

GeneRATION oF Exzcrricrry.—The official returns 
rendered to the Electricity Commissioners show that 
2046 million units of electricity were generated by autho- 


d|rised undertakers in Great Britain during the month of 


April, 1939, as compared with the revised figure of 1849 
million units in the corresponding month of 1938, repre- 
senting an increase of 197 million units, or 10-7 per cent. 
The number of working days in the month, #.e., excluding 
Sundays and Bank Holidays, was twenty-three, as against 
twenty-four last year, ing the four months of 1939 up 
to the end of April the total amount of electricity gene- 
rated by authorised undertakers was 9591 million units, 
as compared with the revised figure of 8487 million units 
for the corresponding period of 1938, representizg an 
inerease of 1104 million units, or 13-0 per cent. 

Tue Ter.evision Service.—The Postmaster-General 
has received a deputation from the Radio Manufacturers’ 
Association urging the speedy extension of the television 
service to the provinces. The deputation stressed the 
point that as the Government had decided that the 
present transmission system was satisfactory, and as 
recent development in the London area had been rapid, 
a provincial station should be opened practically imme- 
diately. With regard to the development of television 
overseas, they emphasised that if other countries estab- 
lished television transmissions on different an 
enormous potential export market might be lost to Great 
Britain, which to-day held a lead over all other countries. 
The Postmaster-General stated, in reply, that the Tele- 
vision Advisory Committee were actively investigating the 
problem in all its aspects and that they would furnish a 
report to him on the subject as soon as possible. He 
promised that in considering this report he would give full 
weight to the representations made to him by the depu- 
tation. 





Air and Water 

THe Sr. Lawrence River Sap CHANNEL.—The 
Canadian Minister of Transport recently stated that the 
35ft. deep channel being dredged in the St. Lawrence 
River, between Montreal. and the Gulf of St. Lawrence, 
will be completed by 1943. When completed this work 
will have cost about 80 million dollars. 

Removat or Eastn#am Lock Gates.—Two 250-ton 
gates of one of the main locks at Eastham have been 
removed for repairs and replaced by temporary steel 
gates. The old gates are 46ft. by 44ft., and are made of 
greenheart timber bound by steel plates. It is expected 
that they will be installed again next year. 

Tue Instirvution or Miytne anp Metatiturcy.—We 
are informed that Mr. Charles McDermid is to retire from 
the secretaryship of the Institution of Mining and Metal- 
lurgy, and will succeeded by Mr. William J. Felton. 
Mr. McDermid has held the position since 1900, and Mr. 
Felton has been his assistant for the past seven years. 


New Frencou Arrcrart CaRRiER.—An order has been 
laced with the Penhéet yard for the construction of an 
8,000-ton aircraft carrier. It will be named the 

* Painlevé,” and will be of the “ Joffre ” type now being 
built in the same shipyard. It is stated that these vessels 
_—~ able to carry forty aircraft and have a speed of 
30 knots. 


Tue Irarian Navy.—In a recent speech on the Italian 
Naval Estimates, Admiral Cavagnari said that before 
long Italy would have in service four 35,000-ton battle- 
ships, four 26,000-ton reconstructed battleships, nineteen 
large and twelve smaller cruisers, sixty large torpedo-boat 
destroyers, seventy torpedo boats and scouting craft, and 
over a h submarines. 


American Navy Estimatres.—The United States 
House of Representatives Appropriations Committee has 
approved naval estimates totalling 770 million dollars. 

hese estimates include money for inning the con- 
struction of two 45,000-ton battleships, twenty-one other 
warships, and 500 aircraft. The battleships are to be 
launched in 1943 and will each cost about 93 million dollars. 


ImperraL Arrways APPOINTMENTsS.—As part of its 
reorganisation of certain mts, Imperial Airways 
has appointed Squadron Leader E. F. Turner, communica- 
tions officer, in charge of the wireless, telephone, and 
eable organisations, and Air Commodore A. Fletcher, 
ground services officer, in charge of the construction, 
equipment, and maintenance of all the company’s stations. 


German Surepine Lines To BE Sotp.—Reports from 
Hamburg state that the sale of the fleet of ships of the 
Arnold Bernstein Line and the German Red Star Line is 
about to take place. It is expected that the liners “‘ Penn- 
land ” and “ Westernland” are to be sold to a Belgian 
shipping company, while the remaining seven vessels, 
totalling 36,000 tons, are expected to remain in Germany 
and may be scrapped. 

GRANGEMOUTH AIRPORT.—It is announced that the 
new Grangemouth airport, which will serve both Glasgow 
and Edinburgh, will be officially opened on July Ist 
next. The construction of this airport was not begun 
until February last, and the landing field had an area 
1100 yards long by 800 yards wide ready for service by 
April 17th. The part of the landing field completed has 
been used by North-Eastern Airways on its Aberdeen 
service, 

Propos—ED New Frencn Liver.—A communique 
issued by the French Minister of Marine states that as a 
result of the disaster to the liner “ Paris’ following the 
fire on the “ Lafayette,” it is considered imperative to 
lay down a new ship for the Transatlantic service of the 
French Line, He has therefore decided in principle to 
place an order for a new ship to replace the “ Paris.” 
Although no particulars of the new ship have yet been 
decided upon, it is thought she may be of the same size 
as the “ Normandie.”” It is also rted that the Minister 
is encouraging non-subsidised French shipowners to 

lace orders for new craft with foreign builders as the 
Srench yards will be busy for some years to come with 
orders for the Navy and State subsidised companies. 


An AEROPLANE Exuisir IN THE ScreENCE MusEUM.— 
A special exhibit of aeroplanes representing an epoch 
in the history of aviation is being arranged at the Science 
Museum, and will be on view for about six weeks. The 
machines have been lent by Mr. R. G. J. Nash, who has 
restored them to their original condition and has flown 
them on various occasions. The exhibit is an interesting 
supplement to the permanent National Aeronautical 
Collection. It includes a Blériot monoplane, type “‘ XI” 
(*‘ Cross-Channel ” type), which was flown by Monsieur 
Leon Molon at Doncaster in October, 1909, where it 
gained a height record, and also at Berlin, Verona, Nice, 
&c., during 1909-10. It has a speed of about 40 m.p.h., 
and is similar to the machine in which Louis Blériot made 
his historic crossing of the Channel from the French 
coast to Dover on July 25th, 1909, Another Blériot 
(type ‘‘ XX VII”), with a speed of 80 m.p.h., is the original 
Gordon Bennett Cup racing machine which Alfred Leblanc 
flew at Long Island, U.S.A., in 1911. 

SHIPBUILDING ORDERS For 4 ScorTisH YaRD.—Among 
the orders recently secured by the Burntisland Shipbuild- 
ing Company, Ltd., and additional to those of which 
details have already been announced, are the following :— 
Two cargo steamers, each of 10,000 tons deadweight, 
the steam-propelling machinery of which is to be supplied 
by David Rowan and Co., Ltd.; one cargo steamer of 
9400 tons deadweight, steam-propelling machinery to be 
supplied by David Rowan and Co., Ltd.; one cargo 
motorship of 9400 tons deadweight, to be fitted with 
Barclay Curle-Doxford oil engines of 2500 B.H.P.; one 
cargo steamer of 9300 tons deadweight, steam-propelling 
machinery to be supplied by Rankin and Blackmore, 
Ltd.; one cargo steamer of 4500 tons deadweight, steam- 
propelling machinery to be supplied by David Rowan 
and Co., Ltd.; one coal and timber-carrying steamer of 
2500 tons deadweight, steam-propelling machinery to 
be supplied by Aitchison, Blair, Ltd.; and three cargo 
steamers, each of 9300 tons deadweight. 
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PEACEFUL ARBITRATION IN INDUSTRY 


THE announcement was made a few days ago 
that engineering employers had agreed to increase 
by two shillings a week the National Bonus paid 
to all adult male workers. The agreement is 
expressed in a few lines. Thus comes to an 
amicable end a discussion which has been in pro- 
gress for many months. There has throughout been 
no hint of a strike, no signs of ill will, no exhibition 
of class antagonism. ‘‘ Sweet reasonableness ”’ has 
prevailed. 

It is impossible to overlook the contrast between 
this episode and its counterparts in years gone by. 
In those days the employers were dictators. They 
said “ yea”’ or “nay” without qualification and 
without explanation. They insisted on being 
masters as well as employers. It is quite wrong to 
condemn that attitude. Every age has its own 
social conditions; they spring out of circum- 
stances over which individuals have little control. 
The rise of the factory system made employers the 
commanders of armies of workpeople. The bulk 
of those people were very unintelligent ; few of 
them could think clearly for themselves, hardly 
any of them could read and write. Hence there 
was but one course. They must be made to 
obey orders. We are speaking of the mass 
of workers; not of the few exceptional spirits. 
Many of the employers themselves sprang from the 
latter and, as is well known, there were no harder 





masters. Thus there grew up an industrial ruling 
class, which insisted upon the acquiescence of 
workers in its will. Looking back on it we are 
disposed to think that no other system was con- 
ceivable under the prevailing conditions. It was 
certainly accepted even by liberal thinkers as the 
natural state of society. So recently as thirty or 
forty years ago, perhaps less, no one thought of 
challenging the right of the employer to be 
‘‘ master in his own house.” The individualism of 
the employers themselves was in accord with 
that attitude. Each made his own terms with his 
employees; collective bargaining was looked 
upon as‘a restriction of the right of the individual, 
whether he were an employer or a workman. For 
many years after the workpeople had combined in 
unions the employers refused to be united. Each 
worked for his own hand and fought his own 
battles. That was the spirit of the age the world 
over. It is easy to condemn it now, but no one 
thought of condemning it then. It seemed to be 
the natural thing; and that it did achieve 
wonderful ends cannot be doubted. The social 
system of the present day would not have worked 
in the industrial world of fifty or sixty years ago. 
Many collateral developmentshad to take place first. 
The nationalisation of education was one of them ; 
the extension of the Press which is directly due to 
the increase of education is another. Reading in 
the masses had a bad effect at first. It is only a 
useful acquisition when it is accompanied by the 
power of logical thinking. Unless there is thought, 
reading may do more harm than good. It actually 
did so for many years. The wrong matter was read 
and there was no ability to reason about it. By 
degrees that defect is being overcome. Works and 
factories are no longer populated by unlettered and 
unthinking men, but by beings, men and women, 
even boys and girls, who are able to put two and 
two together and make something of them. Not 
always four; but something. The workers in 
early Victorian days had little power of logical 
thought ; they could see no rational relationship 
between two and two. All these factors have to be 
borne in mind when we contrast the present with 
the past. If employers were dictatorial masters it 
was because their employees were—taken in the 
lump—too ignorant to be reasoned with. Three, 
if not four civilised nations have adopted that 
ancient principle as their modern policy. That 
their dictators direct “ ideologies ’’ hardly changes 
the fact. The people have less voice in their own 
management than had the workers in factories 
forty years ago. 

The change, in this country, may be properly 
dated from the “‘eight-hours’”’ strike of ‘97-98. 
The unions were defeated, but the weakness of the 
employers owing to diversity of opinion and 
purpose was revealed. Hence, in the engineering 
industries, employers’ federations came into being. 
After that the employers as a whole fought against 
the workpeople as a whole. There were many 
strikes, sectional and national, but events were 
moving in the right direction. The unions ceased 
to plunge into strikes if their “ demands ’”—fatefui 
word—were not granted. They met the employers’ 
federation in conference. There they stated their 
case. Mob oratory is out of place in a conference 
room. The labour leaders had to be logical and 
precise. To their arguments the employers made a 
carefully reasoned reply. The records of these con- 
ferences show clearly that the unions weighed the 
pros and cons conscientiously. There began to 
grow up a feeling that employers and employed 
had’a common object. The ancient animosity 
wore thin; it is no longer to be found amongst 
the appointed trades union leaders, but only 
amongst those who foster mutinous strikes. Once 
this stage had been reached a stage at which the 
employers frankly explained their difficulties to 
the unions, and the unions began to regard 
employers as their co-partners in industry, the door 
was open to a new field in the sociology of industry. 
We see the result in this latest agreement. It is 
the outcome of many months of amicable discus- 
sion and argument, in which the employers showed 
a genuine desire to do something for their men. 
That they are able to do it now is, we feel sure, a 
satisfaction to them, for we have never heard one 
who did not feel that the pay in the engineering 
trade was not as high as it ought to be, when the 





sheltered trades set the pace. Years ago the 
question would have been fought out with bitter- 
ness on both sides and pathetic distress on one. 
The newspapers would have been full of it; it 
would have echoed in Parliament. Now the 
change, like many that have preceded, has been 
effected so quietly that relatively few people knew 
that anything was going on till they read in the 
train on Wednesday of last week that it had been 
settled. Whilst it is inevitable that cases provoking 
stronger feelings than this will arise, we are con- 
vinced that if hotheads can be effectively con- 
trolled and if political differences can be excluded, 
then all industrial sociological problems of what- 
ever kind between employers and employed can be 
solved by a peaceful arbitration. 


Aircraft Production 


Ir has recently been said that in these days 
“ Foreign Policy is Air Power.” Hence, in the 
present tense condition of international relation- 
ships it is important to survey the strength of that 
air power here and elsewhere. In the geographical 
sense Germany may be said to be somewhat 
awkwardly placed, the Soviet air strength being 
formidable, whilst the Powers in the West are 
rearming fast. To her neighbours, however, 
Germany’s air strength is threatening since under 
certain conditions, or at certain times, the whole 
of it might be concentrated in one direction. 
Thanks to the over-riding powers possessed by a 
totalitarian form of government, it was not diffi- 
cult for Germany to build her new air force with 
great rapidity, and according to a recent very 
careful survey made by the Economist, her 
probable present monthly production lies between 
500 and 600 machines. This may not seem 
very much compared with the figure of 3000 
per month which we attained towards the end 
of the Great War, but it must be remem- 
bered that all airframe construction was then in 
wood, whereas now it is in metal. Manufactured 
in wood, the resulting product has a shorter 
life and is more easily damaged during mili- 
tary action than is a metal aeroplane. More- 
over, the efficiency as measured by flying 
performance was vastly less in the days of 
the wooden machine. Hence, the effectiveness 
to-day of 1000 machines of modern type, for a 
given task, would be far higher than that of 3000 
of the older form even in the days of their youth, 
and they would call for only a third the number of 
pilots. In the long run the difficulty of providing 
fully trained pilots may well prove to be the 
limiting factor in settling how large the supply of 
military aircraft in any country shall be. The pro- 
portion of the man power capable of this duty is 
a very important factor. 

We do not publish here, nor do our possible rivals 
publish, figures of present monthly output, but in 
the article already cited it is estimated for Britain 
at about 400 in the early months of this year, but 
the rate has certainly risen since then as factories 
have got more and more into their stride. The Air 
Ministry supply organisation itself is steadily 
improving, and its methods are becoming less and 
less tied by the methods customary in the past. 
As the Secretary of State for Air said recently in 
his Guernsey speech: “ Our output to-day is, in 
fact, greater than we had at one time deemed 
practicable, and we are well ahead of schedule.”’ 
He added that the plans had been laid on so broad 
a base that we could immediately expand 
our production capacity. It was perhaps 
unlucky for so highly technical a Service, that 
at the close of the Great War the new Force 
was built up on Army lines rather than those 
of the Navy, which in the nature of the case its 
requirements much more nearly resembled. Steps 
have, however, long since been taken towards 
remedying that situation. Moreover, the possession 
of technical qualifications is coming to be regarded 
as being a help to promotion to the highest ranks. 
Not so many years ago they were, rightly or 
wrongly, not so regarded. 

The technical problems which arise from day to 
day become of increasing complexity as flying per- 
formances reach yet higher and higher levels. We 
know that our normal “ Spitfires” are capable of 
as much as 362 miles an hour, and that models 
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specially prepared for racing could go much faster. 
Many of the leading industrial countries are known 
to be preparing special machines to attack the 
world’s speed record. At the moment the record is 
claimed for an aeroplane designed in Germany by 
Professor Messerschmitt which is reported to have 
flown last month on a standard 3-kilom. course at 
the high speed of 469 miles an hour. That is no 
doubt appreciably above its true horizontal speed, 
since under the regulations a certain degree of 
diving on to the measured course is admitted. 
Moreover, a brief flash of power was all that was 
required, since to cover 3 kiloms. at 469 miles an 
hour would take just fifteen seconds! But, as the 
war in Spain showed, it is not always found useful 
in fighting to use enormous speeds, and the Air 
Staffs in all countries must now be considering 
very carefully, and trying out in mock fights, how 
far it is advisable to proceed in that direction. 
There must, of course, be enough speed to catch 
the fastest bomber, but is it of advantage to go 
much beyond what that figure may be at any given 
epoch ¢? But whatever performance is required, 
there is no need to doubt the ability of our con- 
structors to provide it. Increased power in the 
engine, without, however, such an increase in 
complication as would slow down construction, 
may be requisite, and if it is then the new sleeve 
valve forms of design seem to promise both the one 
and the other, and in this field Britain is certainly 
in the lead. 








Literature 





Electron Optics: Theoretical and Practical. By 
L. M. Myers. London, 1939: Chapman and 
Hall. Price 42s. 

THE rapidly growing importance of electron optics 

has now defined this field as a highly specialised 

branch of physics, which so far has been but super- 
ficially explored. As the author points out in his 
preface, it is not a subject that is defined in the 
curriculum of any of the English scientific schools. 

This book, in fact, is the first comprehensive treat- 

ment of the subject, and, as such, it is of the great- 

est importance to those who contemplate following 

a career in this branch of physics, either from the 

research or development point of view. 

The practical applications of electron optics, 
even at the present stage of the development of the 
science, are of both wide and paramount import- 
ance. There are, of course, the well-known and 
diverse applications of the cathode ray oscillo- 
graph, which has become an almost essential 
adjunct in modern electrical practice. Electron 
optics play a fundamental part in the development 
of television, and it is to extension and research in 
the sphere of electron optics that we must look for 
the improvements that are to be anticipated in the 
future of all television systems. There is also the 
development of that fascinating piece of apparatus 
known as the electron microscope, which should 
have vital importance in many spheres of scientific 
research. 

In the first four chapters of this book, Mr. Myers 
treats the subject of electron optics and the electron 
trajectory analytically and mathematically, and 
it is to be remarked that his treatment, proceeding 
as it does from first principles, is remarkably clear 
and particularly well adapted to the needs of the 
student embarking on this subject without previous 
specialised experience of it. 

The author in his comparison of electron optics 
with pure optics, traces his work to the first mathe- 
matical treatment of this subject by the English 
mathematical physicist, Hamilton, who, some 
hundred years ago published in the “ Trans- 
actions ”’ of the Irish Academy the first work on 
this subject. In the subsequent chapters prac- 
tical applications of the subject are discussed. 
There is also a valuable chapter of practical import 
and use to the would-be experimenter on vacuum 
technique. The reviewer would have preferred 
to see this chapter at the end of the book. 

One chapter is devoted to the theory of design 
and the comparison of electron multipliers. When 
it is remembered how so many practical devices 
depend upon the principle of amplification of an 
electron current by utilising a secondary emis- 
sion device, it is difficult to realise that it was 
only about twenty years ago that the first 
electron multiplier was made, and it is equally 
difficult to grasp the enormous amount of work 
that has been done in the last twenty years or 





so to evolve the perfection which now charac- 
terises this piece of apparatus. The author dis- 
cusses many types of apparatus, and is at pains 
to point out the merits and demerits of each for a 
particular purpose. . 

One of the most interesting chapters in the book 
is concerned with the electron microscope. Much 
of the early work on this subject was done in 
Germany, and Mr. Myers is obviously au fait with 
the research work which has been done in that 
country. In the electron microscope, which is 
very closely comparable in all respects with the 
conventional optical instrument, the lenses con- 
sist of magnetic focussing coils, and it was Wehnelt 
who in 1905, with the discovery of the Wehnelt 
cylinder, invented the immersion objective of a 
gas focussed tube. With the electron microscope 
it is possible to effect an overall magnification of 
some 100,000 times. The construction, theory and 
working of this instrument is described in careful 
detail, and provides subject-matter of profound 
interest. These instruments have been constructed 
in America; in England by the Metropolitan- 
Vickers Company in association with Professor 
C. L. Martin, of Imperial College, and his col- 
leagues ; and in Berlin in the research department 
of Messrs. Siemens. The reviewer recently had 
the privilege of inspecting the latter instrument. 
It was demonstrated to him by Dr. von Borries, 
who is responsible for much of its development. 

The electron microscope may be used to examine 
objects by a transmitted electron beam or by means 
of a self-emitting object. It would appear to be 
particularly useful, especially when the _first- 
mentioned method is used in the examination of 
colloids and bacteriological subjects, and it was 
in this field that the reviewer was impressed by the 
progress that had been made and the results 
obtained in Messrs. Siemens research laboratory. 

On the other hand, by the adoption of the second 
method, most valuable metallurgical investiga- 
tions have already been conducted, and there is 
no doubt that this method will have a far-reaching 
influence on the future of metallurgical research, 
particularly with regard to the behaviour of those 
metals which may be used as electron emittors. 
Of course, the most essential characteristic that 
a suitable specimen shall possess is that it shall 
have a high melting point and so be capable of 
being raised to a very high temperature. One 
example quoted by the author is of interest, bear- 
ing as it does so vitally on the industry concerned 
with valve manufacture. It is the problem of the 
diffusion of thorium to the surface in thoriated 
tungsten cathodes. Langmuir, who first investi- 
gated this problem, came to the conclusion that 
this diffusion took place uniformly over the surface 
of the heated tungsten. Mr. Myers mentions how 
electron microscopy has now shown that this is 
not a true explanation, and although the thorium 
is thus raised to the surface, it is in isolated points 
and not uniform all over the surface. Many 
instances are quoted to illustrate the importance 
of this new method of investigation. 

In a later chapter the problem of electron optics 
as applied to modern television apparatus, is dealt 
with at length. It would be impossible in this 
short review to do justice to the treatment of this 
aspect of the subject, but there is no doubt that 
this chapter, and, in fact, the whole book, is a 
most valuable contribution to the literature of 
modern specialised physics, and it is safe to predict 
that it will find a place in every modern scientific 
library. It is not a book for the general reader ; 
it is, however, one that no advanced student of 
physics can afford to disregard. 

Not the least valuable feature of the book is the 
comprehensive and carefully, compiled bibliography 
which forms an appendix. 


- 


SHORT NOTICES 


The Rectification of Alternating Current. By H. 
Rissik. London, 1938: The English Universities’ 
Press, Ltd. Price 21s,—The author of this book has 
contributed widely to the literature on rectifiers, 
particularly mercury arc rectifiers, but in this volume 
he also discusses other types, some of which, by the 
way, have met with little practical application. 
Divided into three parts, the main purpose of the 
book is to facilitate the understanding of rectification 
phenomena. The first part is devoted to the elec- 
trical characteristics of rectifier circuits, considera- 
tions of wave form, fundamental circuit relations, 
and calculation and measurement of the more 
important rectifier circuit quantities. Electron 
theory, gaseous conduction, the control of electric 
discharges, and the behaviour of boundary layers 
are dealt with in Part II. In the last section of the 
volume on the technique of alternating-current 
rectification, the more practical sides of the subject 





are discussed. Although mechanical rectification has 
to a very large extent been replaced by static rectifica- 
tion, the author has deemed it necessary to devote 
space to rectifiers of the older type. To the Trans- 
verter, which was exhibited at the British Empire 
Exhibition in 1924, but which never met with prac- 
tical application, 15 pages are devoted. The jet wave 
rectifier, invented by Hartmann in 1907, is another 
apparatus discussed under the heading of mecha- 
nical rectification. A chapter on rectification by 
means of the electron di covers rectifiers used 
in the wireless industry, and is followed by another 
on rectification by means of the are discharge, by far 
the most important branch of rectifier technique. 
Hot cathode vapour arc, glass bulb mercury arc, and 
steel tank rectifiers, as made by various firms, are 
h-re considered. Those who are unfamiliar with the 
construction of steel tank rectifiers and mercury arc 
rectifiers in general may find this chapter instructive, 
but the treatment is not by any means exhaustive. 
Grid controlled rectifiers, for instance, receive very 
scanty treatment. For more detailed description of 
these rectifiers, readers are referred to the author's 
companion volume “ Mercury-are Current Con- 
verters,”’ which we have previously reviewed and which 
perhaps appeals more to the practical man than the 
book before us. The atmospheric are rectifier, a 
comparative newcomer in the field of static con- 
version, is considered in detail, and results of exhaus- 
tive trials carried out at the Zschornewitz power 
station on a single unit designed to carry a peak 
current of 300 amperes and to withstand a reverse 
pressure of 250 kV are given, Finally, a chapter on 
rectification by unipolarity of boundary layers deals 
with crystal detectors, metal rectifiers, and electro- 
lytic rectifiers. 


Designing for Mass Production: An Introduction. 
By J. R. Fawcett, B.Sc. London: Sir Isaac Pitman 
and Sons, Ltd., Parker Street, W.C.2. Price 8s. 6d. 
net.—This book has been produced with a view to 
presenting the essential features of mass production 
to teachers and students with a knowledge of engi- 
neering. The first chapter is devoted to materials, 
their choice and testing and applications. It is 
followed by chapters on the various ferrous and non- 
ferrous metals and alloys in common use, and their 
heat treatment. A certain amount of information is 
also given on plastics and their working. In dealing 
with manufacturing processes the author explains 
briefly the uses of the various machines and in each 
case describes a typical piece of work done. The 
method and facts to be borne in mind when applying 
limits are covered in a chapter on interchangeable 
manufacture, which also deals with the fixing of limits 
and tolerances in practice. A section on standardisa- 
tion and specialisation points out that it is not econo- 
mical practice for a manufacturer to produce all parts 
required from raw material, and goes on to describe 
briefly certain standard parts, such as screws, rivets, 
ball bearings, &c. The volume concludes with a 
chapter on drawings and specifications, and tabulated 
data on materials. 
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Machinery and Its Uses in Concrete Road Construc- 
tion. By F. N. Sparkes, M.Sc. London: His Majesty’s 
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ls. net. 

The Technical College :- Its Organisation and Manage- 
ment. By W. A. Richardson. London: Oxford Univer- 
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14s. net. 

Industrial Heat Treatment and the Application of Electric 
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Price 5s. 6d. net. 

The Principles of Electric Power Transmission by Alter- 
nating Ourrents, Fourth edition. By H. Waddicor, B.St. 
London: Chapman and Hall, Ltd., 11, Henrietta Street, 
W.C.2. Price 21s. net. 

Rigidity Modulus of and Bit Filler Miz- 
tures. By T. Lonsdale, Ph.D., and J. S. Wilson, M.A. 
London: His Majesty’s Stationery Office, York House, 
Kingsway, W.C.2. Price 6d. net. 

Quantities : A Guide to the Measurement and Valuation 
of Building and Engineering Works. By Professor B, 
Fletcher and H. P. Fletcher. Eleventh edition, rewritten 
and enlarged by A. E. Baylis. London: B. T. Batsford, 
Ltd., 15, North Audley Street, W.1. Price 16s, net. 
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No, II 
(Continued from page 587, May 12th) 


Liquip Steet TEMPERATURES 


R. E. W. ELCOCK (Chairman of the Sub-Com- 

mittee) presented the Second Report of the Liquid 
Steel Temperature Sub-Committee, forming Section 
VII of the Eighth Report on the Heterogeneity of 
Steel Ingots, and was followed by Dr. F. H. Schofield 
(National Physical Laboratory), who outlined the 
principal features of it. 


Discussion 

Mr. H. H. Burton (English Steel Corporation 
Ltd.) said he had found Dr. Schofield’s apparatus 
thoroughly practicable, and could testify to the 
results which had been obtained. He started with 
this instrument in the open-hearth furnace and was 
somewhat surprised—as he believed Dr. Schofield 
himself was—by the uniformity of the furnace tem- 
peratures. With the aid of this instrument it had been 
possible to follow some of the dodges of the furnace 
men, especially in the last stages in the furnace, 
to cool the steel slightly ready for tapping—quite 
legitimate dodges. Table LXTX in the report pro- 
vided an explanation of the difference between the 
temperature observed at the centre of the bath and 
in the launder stream. The two temperatures were 
taken in the one case in the centre of the furnace, 
and in the other case at the time of taking the last 
carbon sample, which varied from about half to 
one hour before tapping. Thus there might be an 
interval of as much as one hour between the launder 
temperature and the bath temperature. It had been 
found that in a good many heats there was a not 
unnatural tendency for the furnacemen to shut off 
the gas slightly—quite legitimately—-when all the 
reactions were cormpleted, to cool the steel down 
slightly for tapping, and that accounted for the 
slight difference. Taking the temperature just 
before tapping, there was very little loss of heat 
between the furnace and the ladle—less than he 
had thought would be the case. In Table LXVII 
it would be seen that the difference between the 
ladle and bath temperature varied quite appreciably, 
and that was rather important. It had been found 
that unless the bath temperature was taken always 
at a fixed moment in the electric furnace, it bore no 
special relationship to the ladle temperature. That 
had led to more frequent temperatures being taken 
which had put them on the track of some of the 
serious troubles which were being encountered in 
steel, in practice, and it not being any too clean so far 
as inclusions were concerned. He believed that the 
thermo-couple was destined to be a most valuable 
weapon in the hands of metallurgists in the future, 
and he Ventured to predict that the Joint Committee 
itself would have to make very considerable use of 
Dr. Schofield’s apparatus. He added that after 
using this apparatus he had abandoned the use 
of the optical pyrometer and regarded the readings, 
by comparison, as not being worth the paper they 
were written on. 

Mr. K. M. Tigerschiéld (Sweden) asked what was 
the nature of the difference between the readings 
obtained with the optical pyrometer and _ those 
obtained with Dr. Schofield’s apparatus. He had 
heard from investigations made in Germany that 
there was a difference of as much as 100 deg. In 
that case, a tungsten thermo-couple was used and 
he wondered whether there was the same difference 
when using platinum. Every metallurgist in the 
world, he continued, had longed for a good instru- 
ment for measuring steel temperatures, and he 
believed that that apparatus would be welcomed 
all over the world and very much appreciated. 

The Chairman (Dr. C. H. Desch) asked Mr. Burton 
whether his optical pyrometer readings had been 
given the normal correction. 

Mr. Burton said they had not, and he added that 
it was quite impossible to say what was the correct 
reading. The reason for that was that most readings 
with the optical pyrometer were taken in the stream 
of molten steel, and there was a tendency to sight 
on what appeared to be the brightest spot. Personally, 
however, he felt that that gave false values and, as 
a matter of fact, it had resulted in variation in 
readings of as much as 120 deg. in some cases and 
60 deg. in others. There was such complete irregu- 
larity between the immersion instrument readings 
and the optical instrument readings that it was 
finally concluded that any comparison was useless. 

Mr. J. W. Todd said that when, some years ago, 
he was appointed to the research staff at Hadfield’s, 
the optical pyrometer used was of the polarising 
type, but in 1916 the disappearing filament type 
became available, and it was decided that it was 
very much better for determining temperature in 
liquid steel. That instrument had been used ever 
since, but after having tested Dr. Schofield’s thermo- 
couple they had continued to use it. It was highly 
probable that its use would be extended. However, 
it was felt that the data obtained with the disappear- 
ing filament type of apparatus, measuring the 
brightness on one wavelength, gave an important 





characteristic in the steel. Although the emissivity 
figure, on the average, was about 0-4 for 16/40 steel, 
there was a pronounced variation in the figures 
and the tendency seemed to be for the emissivity 
to rise with rising temperature. He was also working 
with a large variety of plain carbon steels and alloy 
steels, and there was an erratic variation between 
one steel and another which he had not yet been 
able to explain; but he was continuing to take 
readings with the disappearing filament pyrometer 
with the object of elucidating the variations which 
were taking place, and that work would be aided 
by the Schofield quick-immersion thermo-couple. 
Up to the present it had been absolutely impossible 
to say what the variation in the emissivity of different 
steels was, even working in one wavelength, viz., 
in the red, 0-65. In the green the data were even 
more scanty and the suggested method of measuring 
temperature by colour, which meant measuring the 
intensity of light in two wavelengths, would. appear 
to be even more indefinite than measuring the 
temperature in one wavelength, viz., the red, and 
assuming a round figure of 0-4 for the emissivity. 
At Hadfield’s it was proposed to continue the use of 
the disappearing filament pyrometer in conjunction 
with the quick-immersion thermo-couple. With 
regard to the suggested instrument for measuring 
E.M.F., his view was that the potentiometer was the 
best for that purpose, as in other types of apparatus, 
such as the direct reflectional type, although quick 
readings could be obtained, a change in the resistance 
of the couple on heating was likely. That could be 
allowed for, but there was also the possibility of 
faulty connections in the couple head which, in time, 
on repeated heating, was bound to get corroded and 
cause trouble in continuous operation. 

Mr. N. H. Bacon (Sheffield) said he had also 
found by experience that the Schofield apparatus 
was extremely reliable, and it was clear that a very 
valuable instrument had been placed at the disposal 
of the works metallurgists. After giving a number 
of figures for temperatures recorded in work he had 
carried out, Mr. Bacon said it was important, if 
fine-grain steel was required, to have very definite 
control over the temperature. 

A paper entitled ‘‘ The Refining of Metal in the 
Basic Open-hearth Furnace: The Influence of 
Fluorspar on the Process’ was then presented by 
Mr. W. B. Lawrie and briefly discussed. 


At the meeting on Thursday morning, May 4th, 
the following two papers were taken first and -dis- 
cussed together :—‘“‘ A Study of ‘ Strain Age Harden- 
ing’ of Mild Steel,” by Principal C. A. Edwards, 
H. N. Jones, and B. Walters; “The Strain Ageing 
of Dead Mild Steel Strip Used in the Pressing of 
Automobile Bodies and Accessories,” by J. W. 
Rodgers and H. A. Wainwright. 


STRAIN AGE HARDENING 

The paper deals with a study of the influence of cold work 
poaees by tensile strains, followed by ageing at 250 deg. 

ent., upon the tensile properties of mild steel. Particular 
consideration has been given to the effects of small amounts 
of cold work, such as are normally produced at the yield stress 
of normalised materials, and subsequent ageing upon the newly 
acquired yield point. Under these conditions it has been 
found that the yield _ after age hardening is proportional 
to the yield point of the material in the originel condition. 
This appears to be true for mild steels of widely differing chemical 
compositions; but the presence of a com tively large 
percentage of carbon causes a departure from this rule, Tccoums 
it diminishes the amount of ferrite which is present in the 
specimen. 

Much care has been devoted to the consideration of the 
possible influence of oxygen upon strain age hardening, but 
all the evidence indicates that this element has no effect when 
the specimens are strained under pure tensile stresses and aged 
at temperatures of, say, 250-300 deg. Cent. It has been found 
that there is a linear relationship between the yield point 
of normalised mild steel and the size of the ferrite crystals 
present. Further, the amount of strain that takes place at 
the yield point is proportional to the magnitude of the stress 
at which yielding takes place. 

Attempts are made to show how these factors may be related, 
and tentative suggestions are put forward to explain them 
and the cause of strain age hardening. 


STRAIN AGEING OF DEAD MILD STEEL 

The influence of strain ageing upon the tensile and penetra- 
tion-hardness properties of five dead mild steels has been 
investigated. It is found that though the effect of ageing upon 
the hardness is a simple increase which other workers have 
noted, the tensile results, particularly those of percentage 
elongation, do not follow the simple changes in hardness which 
take place. There is considerable evidence for the phenomenon 
of preliminary recovery, a change which takes place in the 
opposite direction to that usually associated with ageing, 
prior to the major ageing change. 

There appears to be a fundamental difference between 
hardness and elongation, these properties not exhibiting the 
degree of complementary relationship usually associated with 
them. Small fundamental differences are also observed between 
hardness and maximum strength. 

Normalising appears to increase the rate of strain hardening 
and also produces a more erratic material than does annealing. 
The results of a few experiments on the ageing of sub-critically 
quenched steel which had been subjected to cold work are 
quoted. 


Discussion 


Dr. T. Swinden (Sheffield) said the authors’ work 
showed a definite relationship between the yield 





point after strain and the original yield point, and it 
also showed a linear relationship between the degree 
of strain and the ultimate stress. That was added 
information of considerable interest. He was in com- 
plete agreement with the main point of the paper that 
strain ageing was not directly related to the oxygen 
content, the nitrogen content, or the carbon content. 
At the same time, a little care was necessary in inter- 
preting the meaning of strain ageing because if the 
degree of brittleness was included in the character- 
istics, then he would not agree. He had been con- 
cerned with work, already published, which showed 
that whereas with killed steel] and not-killed steel in 
both the open-hearth and Bessemer processes involving 
differences in nitrogen content, all other things being 
equal, they would increase in hardness at approxi- 
mately the same rate and approximately to the same 
extent, according to whether the material was more 
completely deoxidised or not, there would be a very 
large difference in the degree of toughness as shown 
by the notch bar test. That might not be of great 
importance in strip or sheet material, but it was of 
considerable importanee in the ease of plate and bar 
material. 

With regard to the paper by Messrs. Rodgers and 
Wainwright, he said that whilst he subscribed to the 
explanation of quench ageing in that paper, it could 
only be hoped that some day there would be a satis- 
fying explanation for strain ageing. 

Dr. W. H. Hatfield said both papers filled in certain 
gaps in the data, but he would deplore very much if 
the inference was drawn from the paper by Principal 
Edwards that oxygen was not a serious factor in 
mild steels. It was worth stating that the ordinary 
dead mild steel of commerce in bar form, which was 
used on a very considerable scale for the production 
of bolts, if subjected to steam temperatures embrittled 
very badly. That embrittlement was regarded as 
being due to the effect of the low temperature treat- 
ment superposed upon the cold working effect intro- 
duced in tightening up the bolts. It was an experi- 
mentally demonstrated fact within his own experience 
on an extensive scale that if one made a steel of similar 
carbon content and very completely deoxidised it and 
made bolts of it, subjected them to steam tempera- 
ture and tightened them up, then embrittlement did 
not take place. He regarded that as a very important 
metallurgical fact associated with mild steel. 

Professor J. H. Andrew (Sheffield University) said 
he was glad Principal Edwards had dealt with the 
effect of aluminium as a producer of non-embrittle- 
ment in steel. Although it had been said that such 
steel was not brittle, he had never yet seen a notch 
bar test to prove it, and it was very difficult to do so 
because cold-worked steel was usually in sheet form 
and it was not possible to make impact tests on sheets. 

Mr. J. H. Whiteley (Consett Iron Company) 
remarked, that the paper by Principal Edwards and 
his colleagues was rather like a metallurgical detective 
story—as were most of the papers from Principal 
Edwards—but in the present_case the analogy broke 
down somewhat. The problem was there and some 
clues were there, but unfortunately at the finish the 
authors landed themselves in a fog and the criminal 
escaped! The subject of strain ageing interested him 
because it came into the manufacture and use of steel 
plates. Principal Edwards had concentrated on 
yield point, and the impact test had been taken as a 
guide to strain ageing, but he was sorry more work 
had not been done on the bend test. Perhaps it did 
not suit the present case, but for steel plates it did. 
They were sent to the yard in the sheared condition 
and in shearing there was a large amount of cold work 
done on the edge. Sometimes when a plate had a 
flange it cracked from end to end. It simply flew 
apart and the impression was that the steel was very 
hard and brittle, although it was not so. He felt 
that a bend test should be included in work of that 
kind. 

Reading the paper very carefully he was not quite 
sure why the authors had concentrated on yield 
point. In his view it was the expansion and not the 
yield point that counted. The yield point was of use 
in so far as it determined the amount of expansion. 
For instance, if a piece of steel was raised to its yield 
point, or just below its yield point—say, the limit 
of proportionality—and then stress-relieved or heated 
to 250 deg. Cent., he did not think there would be 
any ageing or yield point. It was only when expan- 
sion occurred that there was any raising of the yield 
point. The authors had shown very clearly that 
oxygen was not the cause of this rise, and he felt that 
their proof was satisfactory. Nitrogen was not 
mentioned, but he was satisfied that nitrogen was not 
the cause. But one element had not been mentioned, 
viz., sulphur. There was some evidence that sulphide 
of iron was soluble in steel, but when one added 
manganese it seemed that the solubility decreased 
and it looked as if the higher the manganese the less 
sulphur there would be in solution. From the paper 
itself there was evidence that manganese had an 
influence on the sulphur and he held the view that 
there was some case for suggesting that sulphur might, 
to some extent, be responsible for strain hardening in 
steel. 

Dr. D. Binnie (Lancashire Steel Corporation) said 
he did not know exactly what was meant when it was 
stated in the paper by Principal Edwards that the 
amount of strain was proportional to the yield stress. 
Professor Muir had stated that the strain was not 
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quite proportional to the yield stress. In work with 
which he had been concerned it had been found that 
when steel had been strained at the yield point there 
was a certain expansion. On ageing at 100 deg. Cent. 
there was a rise of about 4 tons, but the amount of 
strain at the new yield point might be a great deal 
more or a great deal less. One thing found was that 
the rise of yield point was very sudden. 

Dr. H. O'Neill (L.M.S. Research Department) said 
the most important consideration in Principal 
Edwards’ paper was that he absolved oxygen from 
any nefarious practice. At the same time, copper 
should not be overlooked. Professor Andrew had 
shown that —— could affect some of these steels, 
but neither of the authors had given the copper 
figures, which,, he hoped, would be supplied later. 
Strain age embrittlement was not an academic 
feature. Things did really break in practice, and he 
had been interested in cases where the breaking was 
facilitated by the application of a temperature 
gradient to cold deformed steel. He had in mind 
welding and flame cutting. There was a case in which 
some bolts were being manufactured by bending in 
the cold, one end being welded to the rest of the 
structure. The bolts broke in two about an inch 
away from the weld. The steel was a strain dged 
steel. Its hardness increased from 117 to 173 and it 
stretched 15 per cent. when heated to a temperature 
of 250 deg. Cent. The Izod impact value, for the 
same treatment, decreased from 73ft.-Ib. to 5ft.-Ib. 
By inserting a thermo-couple in the test piece of this 
steel it was seen that the region where breakage 
occurred was where the weld heat maintained a 
temperature of about 210 deg. Cent., thus showing 
that there was a point on the gradient where the 
ageing effect was accelerated by welding. By 
bending the bolts hot and then welding all trouble was 
avoided. 

Another case was that of a welded wagon under- 
frame. It was intentionally impacted to see how it 
would behave in a collision. The frame was buckled 
and was afterwards cut ‘up with a flame torch. It 
was found that the pieces adjacent to the bulged 
framework, when straightened afterwards in a press, 
simply broke up into pieces. That was very surpris- 
ing to those who had been used to this work, but the 
steel was sensitive to strain. The Izod value was only 
15ft.-lb., but on straining and age testing that was 
reduced to 5ft.-Ib., and the hardness increased from 
143 to 214. It was shown that this steel embrittled 
most in the region where the temperature remained 
fairly constant, viz., at about 205 deg. Cent., owing to 
the flame cutting operation. He tried cutting some 
of the steel under water to make a test at a steeper 
gradient, and the Izod value fell from 15 to 10, but 
the hardness went up, which showed that the hardness 
itself was not a very satisfactory guide for judging 
strain ageing embrittlement. : 

Dr. L. B. Pfeil said it seemed to him that the 
relationship which Principal Edwards and _his 
colleagues had found between the stress at the yield 
point and the increase in yield after strain ageing 
was a purely incidental one. The paper showed that 
the greater the amount of strain before ageing, the 
greater the yield was increased. It so happened, also, 
that the expansion at the yield was a linear function— 
roughly, at any rate, of the yield stress—and it seemed 
to follow that the higher the yield point, the higher 
the strain at the yield point and therefore the higher 
the increase in yield. For those reasons he did not 
quite see why the authors had to develop their theory 
and he found it a little difficult to accept, without 
reserve, their findings. 

Principal Edwards, replying to the discussion, 
confined his attention to trying to remove one or two 
possible misconceptions on the part of some of the 
speakers in the discussion. He said it was not 
suggested that oxygen had no effect on steel. All 
that was suggested was that as far as the evidence 
which the authors had was concerned oxygen had no 
effect in increasing the amount of strain ageing 
hardening when the specimen had been aged at 
250 deg. Cent. The paper left open the possibility 
that oxygen had some effect on the rate at which 
hardening might develop at the ordinary temperature. 
It was perfectly true, as had been pointed out by 
Dr. Swinden and Dr. Hatfield, that oxygen had 
effects in other directions. In reply to Mr. Whiteley, 
he said the authors had more or less deliberately left 
the matter in a fog, as was suggested, but they 
believed they had got the criminal, although they did 
not like to condemn him until more evidence was 
available. It was left to others to follow up 
that thrilling enterprise and participate in the 
chase ! 

As regards what Dr. O’Neill had said, Principal 
Edwards said he would like an opportunity some 
time of developing what he and his colleagues really 
felt about the yield, because it was a subject which 
would repay very careful attention. The whole 
question of strain age hardening was associated with 
crystal size, and the character of the yield and its 
behaviour was also a function of crystal size. 

Mr. Rodgers, replying on behalf of Mr. Wainwright 
and himself, said the reason why the paper did not 
pay much attention to oxygen was that from the 
point of view of embrittlement it hardly applied to 
the gauges of strip which were being used. They had 
actually considered a shock test for this strip, but felt 
it would not be of any practical significance because a 


shock to strip of 20-gauge thickness was almost 
meaningless. 


THE SPECTROGRAPH 


The following paper was then presented by Mr. 
E. J. Vaughan in the absence of the author :— 
““Some Applications of the Spectrograph to the 
Quantitative Analysis of Ferrous and Non-ferrous 
Metals,” by F. G. Barker. This paper is being 
reprinted in our columns. 


Discussion 


Dr. C. H. Desch (National Physical Laboratory) 
said that during the past few years spectrographic 
analysis had made very great progress in this country, 
and the author and his colleagues had done a great 
deal of work in such a careful way as to prove the 
usefulness and availability of the method. Not long 
ago spectrographic analysis was practically used only 
for detecting minute quantities of impurities in 
metals, and it was only since the improvements in 
methods due mainly to Professor Gerlach that it had 
been possible to estimate accurately considerable 
quantities of foreign bodies in a metal. At the 
National Physical Laboratory they were now using 
a method very much as described in the paper, which 
gave a simple method of reading. In their case a 
non-recording micro-photometer was used, but in 
Germany a great deal of work had been done with a 
recording instrument, although he rather imagined 
there was no very great advantage in that. The 
reading of a galvanometer was quick and simple and 
the instrument was not excessively costly. The 
spectrographic method was limited no longer to 
measuring minute quantities, and it was now possible 
to go up to several per cent. of a foreign element. 

Mr. F. W. Harbord said the paper did not make 
extravagant claims and added that spectrographic 
analysis was particularly valuable when dealing with 
steels within a certain range of composition, but 
when there were very large differences in composition 
the method was not, in its present state of develop- 
ment, so easy to apply. Could the authors say that 
there was the possibility of development of the 
technique which would enable the estimation of the 
percentages of sulphur, phosphorus, and carbon ? 
No mention was made in the paper of those elements, 
but it might have a very important bearing in steel 
works practice if it were possible in that way to 
estimate small quantities of those elements. 

Mr. F. Twyman said he had been making spectro- 
graphs and spectroscopes since 1908 and, having 
fairly recently read and abstracted 200 papers on 
the subject, whilst recovering from a rather serious 
accident, he felt he could say that Mr. Barker’s work 
was better than any that had ever been previously 
done on the analysis of metals. He felt the reason 
for such excellent practice as had been outlined in 
the paper was to be found in standardisation. Mr. 
Barker had taken each item of the technique and tried 
it out in different ways, selected the most convenient 
and rapid one, and had then stipulated that it should 
be rigidly adhered to. One of the most important 
features of Mr. Barker’s work was in connection with 
pre-sparking before taking a photograph. Some 
people said that from five to seven minutes were 
necessary. In his own laboratory he had found that 
anything like that extent of pre-sparking was not 
necessary and Mr. Barker did not have any pre- 
sparking at all. 

Mr. J. C. Swan said that whilst the standard method 
was probably the most satisfactory for routine 
analyses, there was another method, viz., the solution 
method, of preparing samples which was useful for 
those who had not to do a lot of routine work. With 
the standard method there was a great deal of work 
necessary before the analysis could be started, 
although that was reduced if the tables were got out 
by someone beforehand. On the other hand, the 
solution method was very much simpler and in isolated 
work was very useful for getting a first-hand estima- 
tion of the impurities. Moreover, there were cases in 
which only the solution method could be used, such 
as in estimating small element additions in thin 
aluminium foil. In that case it was practically 
impossible to get a spark with the standard method 
because the aluminium oxide coated it over and 
interfered with the arc. ; 

Dr. H. Jay said the success of the method described 
in the paper was proof that the foundation work had 
been thoroughly carried out. One point not men- 
tioned, however, was the accuracy of the micro- 
photometer. In X-ray work it would be considered 
quite good to obtain an accuracy of +2 per cent., but 
consideration of Table XII in the paper indicated an 
average accuracy with this method of } to 1 per cent., 
which was due to the fact that many determinations 
could be made from one photographic plate. 

Mr. E. H. S. Van Someren said that the present 
paper was so complete that it might be accepted as a 
textbook for a beginner in metallurgical spectro- 
chemical analysis, but there were one or two points 
upon which he would like more information. For 
instance, why was a relatively coarse-grained photo- 
graphic plate selected instead of a fine-grained plate, 
such as an ordinary or process or half-tone. One of 
the advantages of a spectrograph in which several 
plates must be used to cover the range of the spectrum 





was that different types of plate could be used in the 





region for which each emulsion was most suitable. 
A more fundamental question dealt with standardisa- 
tion of condition. Fig. 26 of the paper showed that 
the type of spark selected, struck repeatedly at 
almost the same spot or at least in a 2mm. circle. 
Surely that aggravated the trouble caused by segre- 
gation, and the selection of a spark circuit with more 
self-inductance, together with a modified shape of 
electrode would result in a spark which wandered 
over an area of, say, 3mm. by 6 mm. and volatilised 
a more representative sample of material. In that 
connection work done in the United States Naval 
Laboratory was of interest. 

Mr. E. J. Vaughan, in a brief reply to the discussion 
on behalf of the author, mentioned the estimation of 
sulphur, phosphorus, and carbon referred to by Mr. 
Harbord and said that there existed to-day methods 
for estimating sulphur, phosphorus, and carbon very 
quickly, but it could be done with the spectrograph 
with special conditions of exposure. However, it 
was felt better to use the other and rapid methods 
and attend to the alloying elements in steel by means 
of the spectrograph, which could be done equally 
quickly. As to the coarse-grain photographic plate 
mentioned by Mr. Van Someren, he said that one of 
the most important things aimed at in this work was 
speed. The coarse-grain plate was selected because 
the time of exposure was short and under the present 
conditions of the technique of the method was a 
most satisfactory plate. 


THE DuRVILLE PROCESS 


The next paper considered was “The Application 
of the Durville Rotatory Process to the Casting of 
Steel,” by Dr. L. Northcott. We propose to reprint 
this paper in a forthcoming number. 

Dr. 8S. A. Main (Sheffield) said that the main 
advantage of the Durville process came from the 
well-known benefits of low casting temperature. He 
took it from the author that that ability to cast at 
lower temperature did exist, though it was not 
demonstrated. That was to say, no attempt had been 
made to show that direct-poured ingots were not 
satisfactory at the lower temperature used for the 
Durville cast ingots. From that point of view he 
was rather sorry that the taking of casting tempera- 
tures had been omitted. Some slight advantage in 
mechanical qualities did certainly seem to result 
purely from the method of pouring. The figures for 
the last pair of ingots showed, however, that the 
merits of the Durville process, when used to cast at 
lower temperature, had an offsetting disadvantage 
rather than advantage in respect of ductility. What 
really mattered was the influence on the quality of 
the forged and treated bars, and that should be 
examined. Nevertheless, on the whole the author’s 
favourable opinion of the method seemed justified. 

Dr. W. H. Hatfield said the process meant pouring 
hot liquid steel down one side of the mould, and 
therefore one side of the mould was heated as the steel 
was poured in. Thus, at the moment when the mould 
was filled with liquid steel and freezing began the 
first chilled crystals which formed the outer layers of 
the ingot would tend to be of unequal thickness, 
which was a very bad feature. As regarded casting 
non-ferrous ingots, he frankly said he did not admire 
the procedure. The Ingot Committee had already 
shown that there was a critical temperature at which, 
if all the steel could be got into the mould, there 
would be crystallisation and the practical absence of 
segregation. At the same time, he reminded the 
author that the problem of the steel works was not 
the casting of one ingot, but the casting of twenty, 
thirty, or forty ingots from one cast of steel, and 
therefore to apply the Durville process would really 
be doing another operation. 

Mr. C. H. Meigh expressed the view that the 
system as described in the paper and patented by 
Durville was far from perfect. A modification of 
the patents had been used by Trefilerie du Havre, 
which, in his view, was an improvement, as it involved 
the metal being filled into the mould in such a way 
that it re-heated and there was no solidification. 
Even with that process, in aluminium-bronze it was 
not possible to get completely sound ingots. It had 
been said that there was a disadvantage in heating 
one side of the mould because it pulled the final con- 
traction cavity too much on one side. That might 
be a disadvantage with steel, but it certainly was not 
with aluminium-bronze. It meant that the metal 
was solidified well up the mould before the mould 
was full and the amount of feeding at the end was 
very little. By pouring direct from the furnace it 
was possible to pour at a rate of 4 lb. per second for 
castings weighing up to 2 tons, and 2-5 Ib. per second 
for small castings. As a matter of fact the process of 
deep mould ingots was being adopted at Chatham 
Dockyard, where an installation was going in for sand 
castings up to 2 tons. That, of course, had nothing 
to do with the Durville process, but it was a deep 
mould. 

When the Durville process was first patented it 
was very expensive and was confined to relatively 
small ingots, but the improvements that had been 
made during the past twenty years had brought down 
both the cost of the installation and of production 
to a very considerable extent. 


The final paper dealt with on Thursday morning 
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was “The Rolling of Sections at the -Appleby- 
Frodingham Steel Company, Ltd.,” by W. T. Wilson. 
THE ROLLING OF SECTIONS 

Brief mention is made of the chief characteristics of the 
inill, illustrated by a lay-out drawing. Increased outputs, 
better yields, and reduced costs are the result of constant 
improvement in technique, and some successful experiments 
are described and results tabulated. 

An improved method of charging the soakers is mentioned. 

The design of the cogging Malle and the standard ingot used 
are illustrated. 

Three examples of roll design for l0in. by 3}in. channels 
are illustrated and discussed, the actual rolling rate per hour 
and yield from each design being given. Two designs for 15in. 
by 5in. joists are dealt with in the same manner. 

Four lay-outs for joists of various sizes are illustrated and 
their respective merits are explained and criticised, the yield 
and rates per hour being given. 

The diagonal system of rolling is dealt with and yields and 
rolling rates are given to support the points made. 

The savings made by using the new type alloy rolls on 
various sections are shown, and comparative tonnages per 
inch of roll life are given. 

The method of reducing roll changing to a minimum is 
described and changing times are quoted. 

The new mechanical cooling bank and roller-straightening 
machines are described, and results from the latter for various 
groups of sections are tabulated. 

In connection with the 15in. mill, a four-roll design is illus- 
trated, the method of rolling is described, and the savings are 
enumerated. 

The mills consist, briefly, of a 36in. cogging mill (two high), 
a 32in. finishing mill (three stands, two high), and a lin. 
merchant mill (four stands, three high). 


There was practically no discussion of this descrip 
tive paper. 
(T’o be continued) 








Oil Firing in the “ Llandovery 
Castle ” 


On Wednesday of last week, May 10th, an oppor- 
tunity was afforded us of inspecting the boilers 
of the Union-Castle Line steamer ‘ Llandovery 
Castle,” which have recently been converted from 
coal to oil firing, by Harland and Wolff, Ltd., at 
Belfast. The company is now engaged on the con- 
version of the sister ships, the ‘‘ Llandaff Castle ’’ and 
the “ Llanstephan Castle.” The work has involved 
considerable stokehold alterations, in order to enable 
the necessary oil bunkers and settling tanks to be 











FORWARD STOKEHOLD 


fitted. At the same time, opportunity has been taken 
to carry out a general overhaul of the machinery 
during the time the ships are at Belfast. The 
“Llandovery Castle,” we may recall, was built and 
engined on the Clyde by Barclay, Curle and Co., Ltd., 
in 1925, and she is provided with three double-ended 
Scotch boilers, each with a heating surface of 4836 
square feet, and two single-ended boilers of 2580 square 
feet heating surface, the total number of furnaces 
being twenty-four. The oil firing equipment was 
entrusted to Babcock and Wilcox, Ltd., and it com- 
prises the company’s latest pattern of S.F. 15}in. 
(S.A.) mild steel air registers, equipped with Mark 
No. I mechanical atomising burners arranged for 
natural draught. The burners, one of which we illus- 
trate herewith, have incorporated in the body a 
patented shut-off valve, which is designed auto- 
matically to shut off the supply of oil on the removal 
of a burner, thereby preventing oil from escaping into 
the fire room in the event of the burner shut-off valve 
being accidentally opened when a burner has been 
removed. We show in the accompanying engravings 
a general view taken in the forward stokehold of 
the ship, and one of the pumping and heating units. 
A technical description of the burner and the 
furnace front was given in THE ENGINEER of Feb- 
ruary 18th, 1938. The air control consists of a mild 
steel plate framework with a number of inwardly 








opening flaps of mild steel mounted upon it. The 
front is completely enclosed by a mild steel plate, 
which minimises the effect of direct radiation from 
the furnace. On this plate there are mounted the 
oil fuel sprayer and the actuating gear for the air 
flaps, the gear being arranged for the closing of these 
flaps or limiting their opening as may be required. 
The flaps themselves are fitted with light springs, 
which force them open to the limit of their stops, but 
do not prevent the doors from closing under back 





BURNER AND AIR REGISTER 


pressure. The burner is housed in a mild steel tubular 
sleeve, which carries at the furnace end an impeller 
made in a heat-resisting alloy material. The con- 
nection to the burner is a flexible tube, having a solid- 
drawn core, which permits of a considerable axial 
adjustment of the position of the burner tip and the 
impeller which move together. A subsidiary adjust- 
ment of the relation between the tip of the burner and 
the impeller can also be made very simply. 

The pumping and heating unit is of the Babcock 
and Wilcox ‘‘ ZK” type, comprising duplex heaters 





The Kingston Breakdown 


A REPORT by Mr. Henry Nimmo, the Electricity 
Commissioners’ Chief Engineering Inspector, has been 
issued on the failure of supply which occurred at the 
Kingston - upon- Thames generating station on 
December 14th, 1938, and resulted in serious damage 
by fire to the generating station and an extensive 
interruption of electricity supplies to consumers. 
It will be remembered that the trouble originated by 
a switchgear erector applying a flashing test to 
switchgear which was thought to be dead. These 
flashing tests, the report states, while frequently used 
by erection engineers to ensure the safety of them- 
selves and men under their control, can be dangerous, 
as this accident has proved. Such tests should never 
be resorted to unless it has been definitely ascertained, 
by means of an instrument designed for the purpose, 
that the conductor is dead. By assuming that a 
C.E.B. feeder was dead and by earthing the current 
transformer spout contact, the erector, Mr. Gould, 
exceeded the terms of the permit to work card, but 
it would be unfair, in the opinion of the Inspector, to 
come to a conclusion as to responsibility based merely 
on the wording of the permit without regard to all 
the attendant circumstances. 

Having misunderstood the limited scope of the 
permit, his assumption that the feeder was dead is 
understandable for the following reasons:—(a) He 
had carried out the modification on Walton No. | 
switch on one permit issued by the J.E.A.; (6) he 
was doing work on Kingston No. 1 switch on one 
permit issued by the Kingston Corporation; (c) he 
knew the feeder had to be made dead for the work to 
be completed ; (d) notices had been placed on other 
parts of the switchgear to indicate live apparatus, 
but no danger notice was placed to indicate that the 
current transformer spouts were alive; (e).-he was 
not told that a second permit would be necessary to 
complete the work ; (f) he had seen the tripping links 
and external wiring of the control panel removed and 
was told that it was safe to dismantle the panel ; 
(g) he required the racking-down key only for the 
work, which the permit in its limited scope permitted. 
He had access to all three shutter keys and was 
warned that the front bus-bars were alive, but was 


























PUMPING AND HEATING UNIT 


with dual suction and delivery strainers and 
two Weir fuel oil pumps. Our engraving clearly 
illustrates the neat grouping of the pumping, heating, 
and filtering equipment in one unit. 

An interesting feature of the new installation is that 
the oil burners are designed to operate under natural 
draught. 

In conclusion we are able to state that Babcock 
and Wilcox, Ltd., are at present supplying oil-burning 
equipment for a number of naval and mercantile 
vessels. The firm has spent a considerable amount of 
research in connection with the design and operation 
of dual purpose burners for use with auxiliary and 
waste heat boilers, such as are used in connection with 
motor vessels. Orders are now in hand for oil-burning 
equipment for twelve motorships, and since 1937 over 
forty naval vessels and thirty-six vessels for the 
mercantile marine have been equipped with Babcock 
and Wilcox oil-burning plant. 








British BLAST-FURNACE Capacity.—The blast-furnaces 
in this country at present have an annual aggregate pig- 
iron capacity of about 10 million tons, according to a 
statement by the President of the Board of Trade in the 
House of Commons. Last month the production was at 
the rate of 7,300,000 tons a year and of the total number of 
effective furnaces in existence thirty-five were idle. 





not told that the current transformer spouts were 
alive. 

The fact that The General Electric Company was 
under contract with three separate authorities, 
namely, the Central Electricity Board, the Joint 
Electricity Authority, and the Kingston Corporation, 
for parts of the same switchgear (which could not be 
physically separated), and each issued its own permit 
to work card with its own special conditions without 
reference to the other two parties, undoubtedly con- 
tributed to the mistake which Mr. Gould made in 
assuming No. 2 C.E.B. feeder was dead. The dis- 
advantage of triple ownership could,~the report 
states, be overcome to some extent if work on joint 
or triple-owned switchgear were only to be carried out 
with the full knowledge and approval as regards time 
and place of the responsible official of the undertaker 
in charge of the station. Under the Central Elec- 
tricity Board’s regulations the pink copy of the permit 
to work card, when completed, is intended to meet 
this requirement, but the Inspector is of opinion that 
much closer co-operation is needed if accidents of this 
kind are to be avoided in future. 

The recommendations the Inspector makes are 
as follow :—(a) The 11-kV switchgear for giving 
supplies to the Joint Electricity Authority should be 
installed in a switch house entirely separate from the 
Kingston generating station, and the design of the 
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switch house and arrangements of the switchgear 
should conform to the fullest extent with the recom- 
mendations of the Fire Risks Investigating Com- 
mittee ; (b) the rearrangement of other switchgear, 
transformers, cables, and associated equipment 
at Kingston generating station should conform as 
far as practicable with the recommendations of 
that Committee; (c) the question of making pro- 
vision for an alternative source or sources of supply 
to Richmond and to Walton and Weybridge or other 
portions of the area affected by the Kingston break- 
down sbould be considered by the authorities 
concerred ; (d) where high-voltage switchgear at 
the same location is owned by two or more authorities, 
the closest co-operation between the engineers of 
those authorities is essential, and a common form of 
permit to work card should be adopted; (e) 
where a generating station belonging to one under- 
taker contains high-voltage equipment belonging 
to other undertakers, work on such equipment should 
only be carried out with the full knowledge and 
approval (as regards time and place) of the official 
of the undertaker in charge of the station ; and (f) 
flash testing of high-voltage conductors should not 
be resorted to until it has been definitely~ascertained 
that the conductor has been made dead and this should 
be confirmed by a prior test with an instrument 
designed for the purpose. 








An All-Welded Steel Boiler 


THERE has beer operating in this country for the 
past six months at the works of G. A. Harvey and Co. 
(London), Ltd., an all-welded steam boiler along- 
side two riveted boilers of the same type for the 
“Carrier” high-pressure hot water heating system 
of the company’s works. No leakages or troubles of 
any kind whatever have, we are informed, occurred 
with this welded boiler. The boiler is 9ft. 9in. dia- 
meter evaporates 10,000 Ib. of steam per hour at a 
working pressure of 180 Ib., and is illustrated herewith. 

The shell plates are #{in. thick. All the joints are 
butt welded, a single U type joimt being employed. 
The end plates are flat and are flanged round the edge 
and for the furnace tubes. The thickness of these 
plates is in. For about 50 per cent. of their length 
the furnace tubes are made as corrugated flues to 
take up the expansion. The remainder is composed 
of electrically welded tube, thus eliminating the 
circumferential riveted joints which would occur in 
the flanged flue rings used in riveted boilers. The 
plain flue tube is provided with rings of flat. bar 
section, welded round the outside in the water space, 
the diameter of these rings permitting the flue to be 
withdrawn through the front flue hole for subsequent 
replacement. The standpipes are of forged steel 
without a base flange, but are fitted round the open- 
ings cut in the shell plates with external compen- 
sating plates welded on. In connection with the 
smoke tubes and stay bolts it was decided to adhere 
to the practice of expanding in the plain tubes, 
screwing in and expanding the stay tubes, and screwing 
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allowed in the weld. The usual coupon test plates 
were welded simultaneously with the welding of the 
longitudinal weld seams, one at each end of the seams. 
The boiler plate used in the manufacture of the boiler 
had a strength of 26-30 tons per square inch. 

After completion the boiler was subjected to a 
hydraulic test of 320 lb. per square inch, the welded 
joints being hammered under pressure. There were 
no signs of leakages at any point. After the whole 
boiler was welded, but before the expanding in of the 





ALL-WELDED BOILER 


tubes, the boiler was placed in a gas-fired furnace 
and stress-relieved at 650 deg. Cent. for one hour. It 
is claimed that among other advantages the con- 
struction of this boiler on the all-welded principle has 
resulted in a saving in the cost of manufacture. It is 
asserted that the welded boiler costs 13} per cent. less 
than a riveted one of the same size. 








New Liquid Filters 


A NEw filter for liquids, designed by Mr, Jean 
Zwicky, is now being manufactured by the Alfa 
Laval Company, Ltd., Great West Road, Brentford. 
It is known as the “‘ Newcon ” filter and is made in 
two types, the piston cleaned and the rotary self- 
cl 

The piston- -cleaned filter, which is shown in Fig. 1, 
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DESIGN OF ALL - WELDED STEEL BOILER 


and nutting the stay bolts, although the welding in 6t 
ail these items could have been effectively carried out. 

The boiler was built to Liloyd’s Class 1 require- 
ments for fusion-welded vessels and a Lloyd’s certifi- 
cate was obtained. The welded joint efficiency for 
the butt joints was calculated at 85 per cent. All 
plate edges were planed for welding, a single U-type 
butt weld being used throughout. All welded seams 
were X-rayed and no imperfections of any kind were 





is designed for all kinds of oils or liquids at low 
pressures and is made in sizes suitable for pipe lines 
from }in. to 2in. in diameter and with capacities from 
120 to 1280 gallons per hour. In operation the liquid 
from the inlet passes into an annular chamber 
between the body and a metal filter cloth supported 
by a perforated cylinder. Passing through the filter 
cloth, the liquid flows into an intermediate annular 
chamber and out through openings round its top. 


These openings give access to the outlet chamber, 
which comprises the upper part of a central cylinder 
and a pocket in the top of the filter. A piston in the 
cylinder is held at the bottom by the pressure of the 
filtered liquid as long as it passes through the filter 
cloth to the outlet. As the filtering medium becomes 
clogged with foreign matter the pressure from the 
inlet builds up and the pressure of the outgoing liquid 
drops in proportion to the degree of obstruction. This 
change in pressures opens up a main valve in the 
bottom of the cylinder to allow unfiltered liquid to 
pass into a cavity under the piston and thereupon 
the piston begins to rise, the pressure below being 
greater than that above. This rising movement of 
the piston is shown by movement of the handle. To 

















FIG. 1—PISTON - CLEANED FILTER 


clean the filter it is only required to lift the handle to 
give a quick upward movement of the piston. This 
upward movement of the piston sets up a pressure in 
the upper part of the cylinder and the clean liquid is 
forced back from the intermediate chamber through 
the filtering gauze. The pressure of the returning 
liquid forces any foreign matter deposited back 
through the screen and into the outer annular 
chamber. The upward movement of the piston also 
creates a vacuum in the bottom of the cylinder and 
causes the ejected foreign matter in the outside 
chamber to be sucked back past the main valve into 
the space under the piston. A downward movement 
of the handle forces the piston down, closes the main 
valve, and cpens an ejector valve below through 
which the foreign matter is discharged. The handle 
is left down, with the piston at the bottom of the 

















FiG. 2—ROTARY FILTER 


cylinder, until the necessity for cleaning is again 
indicated. When these filters are required for hand- 
ling viscous liquids a jacket for steam or water 
heating may be fitted. 

The rotary type filters, one of which is illustrated 
in Fig. 2 and the drawing Fig. 3, have been designed 
to deal with large quantities of liquids containing 
high percentages of solid matter. They are built in 
a range of sizes for pipe lines from jin. to 6in. diameter 
and capacities from 500 to 20,000 gallons per hour. 
The above capacities are based on lubricating oil at 
100 deg. Fah. and using a 300-mesh nickel gauze 
filtering medium, the working pressure in the system 
being 15 Ib. to 200 Ib. per square inch. Under these 
conditions the pressure drop in the filter is stated to 
be 2lb. per square inch. The filters operate at 





pressures ranging from 5lb. to 500lb. per square 
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inch, depending upon the metal construction of the 
filtering medium. 

As may be seen from the drawing, the filtering 
medium comprises a metal gauze between two per- 
forated cylinders, This composite cylinder is open 
at one end to the clean liquid outlet and closed at the 
other by a head incorporating a cylinder in which a 
piston slides. The piston spindle is connected to a 
small bell crank lever which operates a pressure 
alarm bell. The whole of this assembly may be 
rotated in the filter body by a hand wheel at one end. 

In operation the liquid flows into the chamber 
between the body and the filtering medium, through 
which it passes to the outlet. Whilst the liquid flows 
freely through the filter the piston in the small 
cylinder is held in the position shown in the drawing 
by a balance spring on the spindle. As the filter 
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world William found outlets for the products of his 
works and for the exercise of his business abilities. 
When he died he was in possession of ten iron mines, 
as many collieries, large estates in Berkshire and 
Gloucester, and a fortune reputed to reach eight 
million sterling. Obedience had always been the 
characteristic of the Crawshay family. In any one 
generation there could only be one ruler. William 
fully carried on the tradition and even as an old man 
maintained energetic sway over the business, although 
his son Robert was past the meridian of his manhood. 
Robert succeeded him at Cyfarthfa, Henry at the 
Forest of Dean, and Francis at Treforest. Robert 
had spent all his life at the ironworks and when he 
took over their management set about improving and 
extending them. Then, during a period of falling 
prices, the wave of trade unionism struck against the 
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FIG. 3—ARRANGEMENT OF ROTARY FILTER 


cloth becomes clogged the pressure in the inlet 
chamber increases and overcomes the resistance of 
the balance spring to force the piston along its 
cylinder. When the back pressure of the liquid has 
reached a predetermined degree the alarm bell is 
rung by the movement of the piston spindle. The 
ejection cock is then opened and the hand wheel 
released and given one complete revolution. This 
turning movement passes the whole of the filtering 
area over an elongated orifice along an ejection 
slipper set in the bottom of the filter body. The 
orifice in the slipper opens into the ejection cock and 
as the filter passes over it the pressure of the filtered 
liquid in the cylinder forces any foreign matter out 
of the holes into the orifice. Solid matter building up 
on the outer perforated metal cylinder is cleared by a 
spring-loaded scraper on the side of the slipper and 
falls to the lower part of the filter body to be dis- 
charged through a drain connection. The balance of 
pressure being restored, the piston is returned to its 
normal position at the upper end of the cylinder by 
the pressure of the spring on the spindle. 

A flushing-out connection is provided to which a 
steam line may be coupled for completely cleaning 
the filtering medium should the gauze orifices become 
clogged owing to lack of use or working with a very 
viscous liquid, 








Sixty Years Ago 


THE Last or THE IRON KINGS 


In the sixty-third year of his age Robert Crawshay 
died on May 10th, 1879. Although he left a son, 
William, to succeed him, his death may justly be 
taken as marking the end of the race of the iron kings. 
The kingdom of iron had been conquered by the 
upstart, steel, and never again would it provide the 
Crawshays, the Guests, and the other great iron 
families with opportunities for adding to their fortunes. 
The rise of the Crawshay family began with Richard, 
who, in the eighteenth century, left his father’s farm 
in the Yorkshire wolds, fired with dreams, not of 
Spanish galleons laden with gold, but of London and 
iron. His companion on the journey was a pony. 
Selling it on his arrival, he lived on the proceeds for a 
time and then found a place in a London ironmonger’s 
establishment. He acquired favour, prospered, and 
rose to sole ownership and wealth. Then tales 
began to reach him from Wales of the discovery of 
rich iron ore deposits. He went down to see for him- 
self. He found a small population living in primitive 
conditions and a few speculators prospecting at 
Dowlais and Hirwaun, Cyfarthfa, and Plymouth. He 
joined them and in time established the Cyfarthfa 
works, where he made iron which his son sold. Dying, 
he left a fortune of two million pounds and bequeathed 
the greater part of the works to his grandson William. 
It was the dawn of the railway age, and all over the 





establishment. The men refused to yield to a pro- 
posed reduction in wages, Robert was equally stub- 
born, one by one the furnaces were put out, and soon 
utter stagnation took the place of the earlier pros- 
perity and industry. Robert, had the men been 
willing, would have followed the family tradition of 
“ making for stock ’’ during periods of low prices and 
poor demand. They had made many thousands of 
pounds before by that practice, for the demand for 
iron always revived. But the men proved obdurate. 
At last Robert began to listen to the appeals addressed 
to him from all quarters. He yielded, but it was too 
late. Iron was no longer wanted for rails. The 
Bessemer and Siemens processes had arrived and the 
trede which had brought the Crawshays fortune 
became extinct. 








EARTHQUAKE RESISTANT SKYSCRAPER 


Smnce certain parts of California are subject 
to earthquake tremors, special earthquake bracing 
was used-in the design and construction of the new 
eighteen-storey post office building at Los Angeles. 
Its complete earthquake resistant design includes 
heavy and deep bracing in the steel frame, while two- 
way reinforcement in the concrete floors makes them 
serve as load-distributing diaphragms, and concrete 
exterior walls increase the rigidity. For the first six 
stories the building is 180ft. by 380ft., above which 
are twelve stories, 80ft. by 330ft. The lower portion 
has full-storey and half-storey diagonally braced 
panels. The upper portion has deep portal bracing 
designed with working stresses for both seismic and 
gravity loads 33 per cent. greater than stresses for 
gravity loads alone. For the foundations bell- 
bottomed piers of concrete are seated in a stiff blue 
clay at about 40ft. below the street level or 25ft. 
below the basement floor. In the lower part of the 
steel frame full-storey diagonal bracing was used 
wherever possible, but for the large areas required 
without columns special arrangements were made. 
For the basement interior concrete walls reinforced to 
serve as seismic bracing were used instead of steel 
bracing. Where large open rooms were required they 
were spanned by steel trusses, which carry the inter- 
rupted columns of the upper floors. Floor panels are 
mainly 25ft. square, and 8in. thick, designed for 80 lb. 
live load. The bottom reinforcing rods are normal to 
the beams in each direction and are made continuous 
by passing through the webs of the beams or rolled 
steel joists. The bars of the upper course of reinforce- 
ment are arranged diagonally in two directions, as 
required by the negative moment, and the bars are 
lapped sufficiently to develop full strength at the 
splices. Connections of beams to columns have webs 
to take vertical shear, with angles at top and bottom 
to develop necessary moments. Partitions have 
metal lath on steel studding, and the steel framing for 
stairs and elevator shafts is also developed to provide 
resistance to seismic effects. 





The Spectrograph and the Quanti- 


tative Analysis of Metals* 
By F. G. BARKER, F.1.C. (Sheffield). 
(Continued from page 604, May 12th) 
Spark SPECTRA 


HavING investigated fairly exhaustively the suit- 
ability of arc spectra, the author and his colleagues 
next turned their attention to the spark. The 
practice of photographing the spectrum of metals 
obtained by sparking is essentially the same as that 
employed with the are. The same electrode holder 
is used, but instead of supplying D.C. to the 
electrodes they are connected to a high-tension A.C. 
supply. The spark is produced by a high-tension 
discharge, using an A.C. transformer with a condenser 
in parallel, together with an optional tapped induction 
coil in series with the high-tension current. The 
effect of the capacity of the condenser is to alter the 
intensity of the spark, which increases with the 
capacity up to a certain point, beyond which the 
spark becomes irregular. The author has found the 
optimum value of capacity to be 0-005 microfarad, 
which is the standard condenser employed for all his 
work on spark spectra. 

In the first experiments with the spark the same 
kind of electrodes were used as those employed with 
the arc, namely, a rod of pure iron pointed to an angle 
of 80 deg. in the upper electrode holder, and the sample 
of steel with a flat surface in the lower holder. The 
gap between the electrodes, however, was reduced from 
4mm.to2mm. The results, although showing some 
improvement over those obtained with the arc, were 
still below a standard which could be regarded as 
satisfactory for quantitative analysis. 

The effect of substituting a rod of graphite for the 
pure iron electrode was next investigated and a very 
distinct improvement in results was at once apparent. 
Based on the results of these preliminary experi- 
ments it was possible to draw up a set of standard 
conditions of spark spectra, which are stated in 
Table VI. 


Tasir VI.— Standard Conditions for the Preparation of Spark 


Spectrograms $ 
Wave band ... 2700 to 4300 A. 
Slit width ... ... .... 0-015 mm. 
Distance of electrodes 
from slit 35 cm. 
Spark gap ... 2-0 mm. 
Voltage 15,000 V 


Added inductance -.. Nil 
Upper electrode... ... H.S. graphite rod, 6-5 mm. dia., 
pointed to 80 deg. 


Lower electrode... Sample steel 
Exposure ... +.»  A@gpe, 
Plate ............ Zenith Supersensitive, 700 H. & D. 


(1) Standardised developer 

(2) Time, 90 see. at 67 deg. Fab. 

(3) Fixed in acid hypo for 15 min. 

(4) Washed in running water for 
20 min. 

(5) Dried in current of warm air. 


Development 


A small section of a spectrum obtained under these 
conditions is shown in Fig. 15. It serves to show the 




















Fic. 15—Part of Spark Spectrogram of Steel Containing 
Nickel, Chromium, and Vanadium 


necessity for employing an instrument and a tech- 
nique which will give the maximum resolution and 
dispersion. Here, as in many other parts of the 
spectrum, there are suitable lines for the determination 
of certain percentages of nickel, chromium, and 
vanadium, but it is only possible to use them when 
they are clearly separated from each other. It will be 
seen that the wave-lengths of some of the adjacent 
lines in this spectrum differ by as little as 0-3 A, yet 
they are well defined and separated. Such separation 
could not be effected on smaller instruments, and this 
is the reason why the large spectrograph is essential 
for the quantitative analysis of steel. 

It may also be mentioned that distinctive groups 
of lines such as these are of great assistance when 
taking photo-electric readings. They are readily 
detected when they appear on the screen of the micro- 
photometer, and the ease with which lines such as 
the 3101-5 nickel and the 3100-6 iron can be read is 
obvious. The reading of a pair like this actually 
takes about 30 seconds. 


PREPARATION OF COMPARISON CURVES 


Fig. 16 shows typical spark spectra obtained from 
samples of steels which contained increasing amounts 





* The Iron and Steel Institute. From a communication from 
the Spectrographical Section of the Naval Ordnance Inspection 
Laboratory, Sheffield, based on a lecture read before a Joint 
Meeting of the Sheffield Metallurgical Association and the South 
Yorkshire Section of the Institute of Chemistry, on February 
7th, 1939. 
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of chromium. The increase in intensity of the 
chromium line with increase in chromium content is 
apparent to the naked eye, but it is desirable to do 
something more than differentiate between 0-08 per 
cent. and 0-19 per cent., or 0-19 per cent. and 
0-37 per cent., and so on. Hence one takes micro- 
photometer readings of the chromium line and the 




















Fic. 16—Part of Spark Spectrograms of Steel Containing 
Chromium in Increasing Amounts 


3116-6 iron line, which is a suitable one for com- 
parison, and from these a graph is drawn. The 
readings taken from the spectrogram are recorded 
in Table VII. The second and third columns of this 


Taser VII.—Table Prepared from Photo-electric Readings of the 
Spark Spectrograms in Fig. 16 


Chromium, Microphotometer readings. 

per cent. Cr 3118-65. Fe 3116-6. Log Cr/Fe. 
0-08 20-1 es ROE ee oe 
0-19 18-05 12-5 .... ... 0-160 
0-37 14-85 11-95 ... ... 0-095 
0-70 11-75 11-9 1-995 
1-40 8-7 11-9 1-864 

table show the readings given on the galvanometer 


scale. For the reason already stated the log of the 
ratio of each pair of readings is then obtained. These 
are shown in the last column. A graph in which the 
chromium content is plotted against the log ratio is 
then constructed. The curve, partly constructed from 
this table and partly from tests on fifteen other steel 
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Spark Spectrograms 


samples having different chromium contents, is 
shown in Fig. 17. The points taken from Table VII 
are marked with a cross. 

Graphs which have been constructed in the same 
manner for the elements nickel, manganese, silicon, 
vanadium, chromium, and molybdenum are shown 
in Figs. 18 to 23. 

It should be mentioned that each point on these 
curves represents the mean value obtained from nine 
separate exposures. It will be seen that practically 
“ill the points lie on or very close to the curves, which 
indicates that when standard conditions are rigidly 
adhered to and differences due to heterogeneity are 
rendered negligible by taking the average of a number 
of tests, an accuracy of a satisfactory order for 
routine quantitative work should be _ possible. 
Although separate curves have to be used for each 
element, all these elements can be estimated from the 
same spectrogram. 

The curves for chromium in Fig. 22 are used when 
vanadium is present. The curve in Fig 17 cannot be 
used, because a vanadium line lies so close to the 
chromium line used in the construction of the curve 
that it interferes with the reading. 


EFFECT OF VARIABLES IN THE TECHNIQUE 


Having arrived at what appeared to be a satis- 
factory technique, the author next set out to deter- 
mine the extent to which the accuracy would be 
affected by varying the standard conditions. 

Variation in Exposure.—The effect of variation in 
the time of exposure was first investigated. For this 
purpose spectrograms were prepared under the 
standard conditions of exposure—that is, 10 seconds— 
from ten different samples of steel, the nickel content 
of which covered the range 2-03 per cent. to 4-37 per 
cent. -A similar series of spectrograms was then pre- 
pared from exposures of 3 seconds, 6 seconds, and 
15 seconds. These were then read, and Table VIII 


gives the results which were obtained. It will be seen 

that an exposure of 3 seconds tends to give high results 

Tasie VIIL.—Effect of Varying the Time of Exposure 
Effect on the Nickel Content of Steels Determined 


Spectrochemicall. 
Chemical figure, Spectrochemical , Ni per cent. 

Ni Exposure— 

per cent 10 sec. 3 sec. 6 sec. 15 sec, 
2-03 2-02 2-17... 1:98 2-00 
2-47 2-46 2:75 ... 2°53 2-51 
2-50 2-54 2-62 ... 2°54 2-44 
2-53 2-53 2-56 2-48 2-54 
2-89 2-85 2-87 2-77 2-95 
3-04 2-98 2-94 3-02 2-97 
3-07 3-05 3-01 3-11 2-99 
3-59 3-63 3-61 3-56 3°74 
4-10 4-03 3-89 . 3-97 4-40 
4-37 4°37 4-05 . 4°30 4-65 


with the lower percentages of nickel and low results 
with the higher percentages. With 15 seconds 
exposure there is little difference on low percentages, 
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FiG. 18a—Standard Curve for the Estimation of Nickel from 
Spark Spectrograms 


but with high percentages the values increase. The 
results obtained for 6 seconds exposure are generally 
in very good agreement with those obtained under 
standard conditions. Since in practice there is found 
to be no difficulty in controlling the time of exposure 
within 1 second, it is clear that there is little risk of 
variable results due to such variations in exposure as 
are likely to occur. 

Variation in Time and Temperature of Development. 
—tTests were next made to determine the effect of 
varying the time of development and the temperature 
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Fic. 18/—Standard Curve for the Estimation of Nickel from 
Spark Spectrograms 


of development. The author’s standard conditions 
are 90 seconds at 67 deg. Fah. In these tests one 
series of spectrograms was developed for 75 seconds 
and another for 105 seconds, both at the standard 
temperature. Another series was developed at a 
temperature of 62 deg. Fah. and another at 72 deg. 
Fah., both for the standard time. A further series of 
tests was made to determine the effect of using a very 
stale developing solution. The results, which are 
recorded in Table IX, demonstrate that when the 
nickel content is low, short exposures tend to give 
high results and long exposures low results. Similarly, 
when the nickel content is high, short exposures tend 
to give low results and long exposures high results. 
The effect of variation in temperature follows 
similar lines. When the nickel content is low, a low 
temperature tends to give high results and a high 
temperature low results, and when the nickel content 
is high the reverse occurs. The effect of the stale 
developing solution is, as would be expected, similar 
to that obtained from a short exposure, a short period 





of development, or development at a low tempera- 


ture. The solution used for this test was artificially 
aged by standing in an unstoppered bottle and being 
frequently shaken to accelerate oxidation. Its con- 
dition would be equivalent to that of developer many 
months old, and it was obvious from its colour that 
it was quite unsuitable for use. The volume of the 


Tasty [X.—Rffect of Varying the Conditions of Development 
Effect on the nickel content of steels determined spectro- 




















chemically 
Chemical | Standard Stale 
x condi- Variation of Variation of | develop- 
i, tions, ¢.g., time. temperature. ing 
per cent. | 90 sec., solution. 
67° F. | 75 see. [105 sec.| 62° F. | 72° F. 
2-00 2-00 2-24 1-92 2-17 1-86 2-42 
2-53 2-50 2-66 2-47 2-60 2-40 2-84 
2-90 2-92 2-96 2-94 3-00 2-70 3-10 
3-07 3-04 3-08 3-06 3-19 2-98 3-27 
3-57 3-60 3-64 3:69 3-50 3-57 3°52 
3-98 4-00 3-94 4-03 3-86 4°10 3°66 
4°37 4°40 | 4°37 4-55 4-29 4-55 3-94 
| 














Note.—The above spectrochemical figures were obtained from 
the calibration curve obtained by plotting standard steels with 
the following internal comparison :—Ni, 3101-56 ; Fe, 3100-67. 


solution usually made lasts about three weeks, and 
tests on standard steels have shown that the results 
are not affected by any changes which occur during 
that period. 

Excluding the results obtained with the stale 
developer, it will be seen that none of the figures for 
nickel content differ very seriously from those 
obtained by chemical analysis. Further, since no 
difficulty is experienced in timing the development 
within +2 sec., nor in maintaining the temperature 
of the developer within +2 deg. Fah., it is clear that 
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Fic. 18c—Standard Curve for the Estimation of Nickel from 
Spark Spectrograms 


the liability to error on account of variation in the 
time or temperature of development can be ignored. 
If in summer difficulty should be experienced in 
maintaining temperatures as low as 67 deg. Fah., a 
new series of curves could be constructed for any 
temperature that it was considered desirable to adopt. 

The reason why a short exposure and short develop- 
ment at a low temperature tend to give high results 
for low nickel contents, and low results for high nickel 
contents, is bound up with the characteristics of the 
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Fic. 19a— Standard Curve for the Estimation of Manganese from 
Spark Spectrograms 


photographic plate, together with the fact that one 
takes for the comparison of intensity only one iron 
line, the intensity of which is constant, whereas 
several nickel lines are used, the intensities of which 
vary appreciably with the range of the content 
covered. When one has a nickel line, the intensity of 
which corresponds very closely with that of the iron 
line, and would therefore give a log ratio of zero, 
the relation of these to each other would remain 
constant whatever the conditions of development. 
If, however, one has a nickel line, the intensity of 





which is much less or much greater than that of the 
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iron line, their relation to one another is liable to 
vary with development, in so far as over-develop- 
ment will give a more “ contrasty’’ negative and 
under-development a less contrasty one. To relate 
this to the log-ratio curve, over or under-develop- 
ment has the effect of pivoting the curve one way or 
the other about the zero point, as indicated in 
Figs. 24a and 246. Here the full line in each graph 
was constructed from spectrograms prepared under 
standard conditions. The dotted line indicates the 
effects of under-development and the broken line 
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Fig. 19b—Standard Curve for the Estimation of Manganese from 
Spirk Spectrograms 


over-development. It will be seen that both the 
latter cross the standard curve very near the zero 
point of the log ratio. 

Effect of Preliminary Sparking.—The effect of 
sparking for a period before making an exposure was 
next investigated. This was done because certain 
workers who have investigated the suitability of 
spectro-chemical methods for the analysis of alumin- 
ium and its alloys have reported improved results 
when they employed a preliminary sparking period, 
Tests were first made in the normal manner, by giving 
10 sec. exposure immediately the spark was struck. 
Then further tests were made in which the spark 
was allowed to run for 30, 60, 90, 120, and 150 seconds 
before the exposure was made, and then 10 sec. 
exposure was given. Four exposures were made 
for each condition of test, and the maximum and 
minimum deviations from the averages of these were 





obtained. The results, which are stated in Table X. 


and these were obviously caused by preferential] 
sparking. 

Silver gave a result similar to graphite, but as it is 
more costly no advantage would be gained by its use. 


INFLUENCE OF VARIABILITY OF MATERIAL UNDER 
EXAMINATION 


Having examined the effect on the accuracy of 
what appeared to be the most important variables 
connected with the preparation and evaluation of 
spectra, the author next turned his attention to the 
effect of variables connected with the material under 
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Fic. 20—Standard Curve for the Estimation of Silicon from 
Spark Spectrograms 


examination, namely, its physical condition and 
heterogeneity. 

Effect of Physical Condition.—Results of tests to 
determine the influence of physical condition are 
noted in Table XII. Three conditions were tested, 
namely, fully annealed, hardened, and hardened and 
tempered. These results indicate that the physical 
condition of the metal does not influence the results 
of spectrochemical analysis. The difference between 
the averages of each of the series of tests is within the 


TaBLe X.—Effect of Preliminary Sparking Periods 


The figures represent the maximum and minimum differences in percentage composition from the average figure of 
four spectrochemical determinations for each condition of test 






































Exposure 10 sec., Si, per cent. Mn, per cent. Ni, per cent. Cr, per cent. Mo, per cent. 
following preliminary 
spark for— Plus. Minus. Plus. Minus. | Plus. Minus, | Plus. Minus. Plus. Minus. 
ha 0-015 0-015 0-02 0-03 0-10 0-09 0-015 0-035 0-11 0-05 
30 sec. 0-01 0-014 0-04 0-02 0-07 0-07 0-02 0-01 0-07 0-07 
60 ,, 0-01 0-014 0-02 0-02 0-10 0-10 0-015 0-005 0-07 0-07 
90 ,, 0-02 0-01 0-04 0-04 0-06 0-10 0-02 0-02 0-08 0-09 
120° 0-02 0-01 0-015 0-025 0-06 0-07 0-02 0-02 0-09 0-09 
150 ,, 0-01 0-01 0-02 0-02 0-14 0-14 0-01 0-01 0-07 0-05 





Chemical composition of the sample: Si, 0-16 per cent.; Mn 
Mo, 0-50 per cent.; 


indicate that, as regards steel analysis, the pre- 
liminary sparking period has very little influence on 
the results. 

Influence of Shape and Material of Upper Electrode. 
—Tests were next made to determine the influence 
of the shape and the material of which the upper 
electrode is made. The shape and composition of 
the electrodes used for these tests and the accuracy 
obtained on samples with nickel contents up to 
4 per cent. are shown in Table XI. It will be 


TasLe XI.—Influence of Material and Shape of Upper Electrode 
Spectro Results with respect to Nickel Contents in Steels 








Accuracy, 
Material. | Shape ofend.| per cent.| General observations. 
(for Ni 
up to 4 
percent.). 
Sample steel | Pointed +0-20 | Exposures uneven 
Graphite ... is ---| 0-09 | Even exposures 
a ..| Chisel edged | +0-09 ! Tendency to preferential 
sparking 
Pe .| Flat +0-15 | Tendency to preferential 
sparking, also uneven 
ex and lines 
di 
.| Spherical ...| +0-20 | Tendency to preferential 
sparking 
Silver .| Pointed +0-09 | Slightly more back- 
ground than with 
graphite electrode 
Pure iron ... Pa -.-| 0-20 | Exposures uneven 
+» ees] Chisel edged | +0-50 | Exposures uneven and 
preferential sparking 
..| Flat Poor | Ex uneven and 
preferential sparking 














seen that no electrode gives more consistent results 
than the pointed graphite one which the author has 
adopted as standard for spark spectra work on steel. 
The worst results were obtained with a pure-iron 
electrode cut to a chisel edge, and this is attributed 
to the great and uneven strengthening of the iron line 
relative to the nickel, and the irregular and preferen- 
tial sparking which occurs along the chisel edge. The 
flat-ended iron electrode also gave very poor results, 














, 0-49 per cent.; Ni, 3-07 per cent.; Cr, 0-615 per cent.; 
V, 0-10 per cent. 


limits of normal experimental error for this method 
of estimation. 

Heterogeneity—The question of heterogeneity was 
next examined. The degree of heterogeneity exhibited 
by forged or rolled steel is dependent upon several 
Taste XII.—Influence of the Physical Condition of the Sample 

upon the Spectrochemical Results 














Condition of |Test| Si, Mn, | Ni, Cr, Mo, Vv, 
sample. No.| %. %. , %. %. %- 
Fully annealed | 1 | 0-15) 0-58 | 3-14} 0-62 | 0-50 | 0-11 
2 {0-14} 0-51 | 2-95] 0-67 | 0-61 | 0-11 
3 |0-16} 0-55 | 3-16} 0-61 | 0-47 | 0-10 
4 |0-13]| 0-46 | 2-97/| 0-55 | 0-42 | 0-09 
5 |0-12| 0-52 | 3-10] 0-61 | 0-52 | 0-11 
6 |0-14| 0-48 | 3-04) 0-67 | 0-52 | 0-11 
7 |0-15| 0-48 | 3-23] 0-62 | 0-51 | 0-11 
8 |0-16] 0-50 | 3-12] 0-58 | 0-46 | 0-10 
Fully hardened | 1 | 0-13} 0-50 | 3-14] 0-59 | 0-47 | 0-10 
2 |0-14] 0-51 | 3-10) 0-58 | 0-46 | 0-10 
3 |0-14| 0-50 | 3-04] 0-60 | 0-48 | 0-10 
4 |0-15) 0-47 | 3-02] 0-67 | 0-59 | 0-11 
5 |0-14] 0-49 | 3-16] 0-60 | 0-53 | 0-10 
6 | 0-14] 0-50 | 2-88) 0-59 | 0-50 | 0-09 
7 10-13] 0-49 | 2-97| 0-59 | 0-49 | 0-10 
8 |0-14] 0-49 | 3-02/ 0-59 | 0-46 | 0-10 
Hardened andj 1 | 0-15] 0-58 |3-16] 0-63 | 0-47 | 0-10 
tempered 2 |0-14] 0-51 | 3-25] 0-61 | 0-53 | 0-11 
3 |0-16| 0-57 | 3-10] 0-58 | 0-42 | 0-09 
4 |0-16| 0-57 |3-20| 0-67 | 0-55 | 0-12 
5 |0-13| 0-54 | 3-04} 0-65 | 0-48 | 0-10 
6 | 0-14] 0-57 |3-08| 0-61 | 0-48 | 0-11 
7 10-14] 0-50 | 3-12] 0-60 | 0-52 | 0-09 
8 [0-13] 0-51 | 3-18] 0-60 | 0-46 | 0-11 
Average of tests : 
Fully annealed ... | 0-14} 0-51 | 3-09} 0-62 | 0-50 | 0-105 
Fully hardened ... | 0-14] 0-49 | 3-04} 0-60 | 0-50 | 0-10 
Hardened and/|0-14| 0-54 | 3-15} 0-62 | 0-49 | 0-10 
tempered 
Chemical figures... | 0-15 | 0-515) 3-07 | 0-615) 0-495) 0-105 




















factors, such as the condition of the metal at the 
time of tapping, the rate of pouring, the rate of 
solidification, and the amount and nature of the 
work subsequently done upon it. Although in bars 
and small forgings the original as-cast structure is 
well broken down, in large forgings, where a relatively 


small amount of work is done, the breakdown is not 
bso complete, and heterogeneity is more evident. 
As a large amount of the author’s work consists in 
determining the chemical composition of large 
forgings, the samples required for his investigation 
were taken from them. ; 

Fig. 25 illustrates the microstructure of a forging 
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Fic. 21—Standard Curve for the Estimation of Vanadium from 
Spark Spectrograms 


which is typical of many submitted for tests. The 
spot seen is the crater left after a spark spectrogram 
had been obtained under standard conditions. 
Observing the very small amount of metal which 
has been volatilised during this operation, and 
noting the fact that the pattern developed by etching 
is caused by differences in chemical composition, 
it will be obvious that variations in spectrochemical 
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Fic. 22—Standard Curve for the Estimation of Chromium in the 
Presence of Vanadium from Spark Spectrograms 


results are likely to be obtained if only one spot is 
examined, even though the most perfect technique 
is employed. On this account the author has adopted 
for routine work a standard practice of making three 
exposures on each sample and taking the average 
figure of the three results. If the three results 
obtained differ by more than a given amount a 
further set of three exposures is made. In case this 
appears a tedious process, it may be restated that 
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Fic. 23—Standard Curve for the Estimation of Molybdenum 
from Spark Spectrograms 


an exposure takes only ten seconds, and the photo- 
electric reading of a line pair only thirty seconds. 

The accuracy by this method may be judged by 
the results given in Table XIII, in which are compared 
the chemical and spectrochemical results obtained on 
fifty consecutive samples of nickel-chromium-molyb- 
denum steel which were received for analysis. The 
two series of tests were carried out by different men 
and quite independently of each other. 

Fig. 26 shows transverse and longitudinal sections 
of a forging containing segregates, which are fortu- 
nately far more numerous than those generally 
encountered. The segregates appear as pin-heads 
in the transverse section at the top of the illustration, 
and some idea of their length is obtained from their 
appearance in the longitudinal section which is 
shown below. As the diameter of many of these 
segregates is about 2mm., and the crater formed 
by sparking only about 1 mm., it appeared that it 
might be possible to obtain some useful information 
as to the composition of such segregates by means 
of the spectrograph. Spectrograms were therefore 





taken by positioning the centres of segregates 
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immediately below the point of the top electrode 

and then sparking in the usual manner. Tests 

were also made in positions which appeared to 

TaBLeE XILI.—Comparison of Results of Chemical and Spectro- 

chemical Tests on Samples of Ni-Cr-Mo Steel 

Tests on 50 Consecutive Steel Samples Received at the Labora- 
tory, all of which were Analysed Chemically and by the 
Spectrograph 





Ran; 


ge Accuracy. 
covered. 


Element. 





Per cent. 

Silicon... 0-50-0-30 | AU spectro results fell within 
+0-015 per cent. of chemical 
figure 

48 spectro results fell within + 0-02 
per cent. of chemical figure ; 
spectro results were 0-10 per cent. 
lower than chemical figure 

48 spectro results fell within + 0-10 
per cent. of chemical figure; 1 
spectro result was 0-25 per cent. 
lower, 1 spectro result was 0-25 
higher than chemical figure 

48 spectro results fell within + 0-02 
per cent. of chemical figure; 1 
spectro result was 0-05 per cent. 
higher, 1 spectro result was 0-05 
per cent. lower than chemical 
figure 

48 spectro results fell within +0-03 
per cent. of chemical figure; 1 
spectro result was 0-10 per cent. 
higher, 1 spectro result was 0-12 
per cent. lower than chemical 
figure 


Manganese ...| 0-20—0-70 


Nickel ee S 


Chromium ...| 0-50-1-2 


Molybdenum | 0-20-0-60 








be clear of the segregates. Table XIV contains the 
results obtained. All the figures are the results of 
single exposures, not the average of three as is the 
author’s usual practice. Some of the variation in 
the composition of the segregates is probably due 
to the spark not being struck quite at their centre, 
and it is likely that their composition is not constant 





TaBLe XIV.—Spectrochemical Results Obtained on Segregated and 
Non-segregated Parts of Material Shown in Fig. 26 


























| | 

Position of test. Test} Si, Mn, | Ni, Cr, | Mo, 
No.| %. %- | %- Yo: | Yr 

Segregates 1 | 0-24 | 0-63 | 3-04 | 0-84 | 0-90 
2 | 0-24 | 0-84 | 2-90 | 0-74 | 0-82 

3 | 0-22 | 0-57 | 2-92 | 0-71 | 0-82 

4 | 0-22 | 0-66 | 2-74 | 0-68 | 0-60 

5 | 0-22 | 0-48 | 2-58 | 0-65 | 0-78 

Non - segregated! 6 | 0-18 | 0-42 | 2-62 | 0-60 | 0-45 
material 7 | 0-20 | 0-42 | 2-64 | 0-55 | 0-50 
8 | 0-19 | 0-44 | 2-84 | 0-60 | 0-35 

| 9 | 0-17 | 0-42 | 2-66 | 0-57 | 0-47 

| 10 | 0-20 | 0-50 | 2-50 | 0-62 | 0-44 

11 | 0-20 | 0-43 | 2-62 | 0-62 | 0-41 

12 | 0-17 | 0-42 | 2-62 | 0-59 | 0-41 

13 | 0-17 | 0-44 | 2-68 | 0-59 | 0-44 

14 | 0-19 | 0-45 2-52 | 0-64 | 0-44 

15 | 0-20 | 0-49 | 2-50 | 0-60 | 0-38 

16 | 0-20 | 0-43 | 2-74 | 0-59 | 0-48 

17 | 0-22 | 0-46 | 2-72 | 0-64 | 0-51 

18 | 0-20 | 0-42 | 2-72 | 0-57 | 0-47 

19 | 0-20 | 0-43 | 2-66 | 0-57 | 0-51 

| 20 | 0-21 | 0-41 | 2-68 | 0-59 | 0-44 

| 21 | 0-18 | 0-42 | 2-62 | 0-57 | 0-41 

| 22 | 0-22 | 0-42 | 2-66 | 0-60 | 0-47 

| 23 | 0-19 | 0-41 | 2-64 | 0-58 | 0-38 

Average segregates... ...| 0-23 | 0-64 | 2-84 | 0-72 | 0-78 
Average non - segregated | 0-19 | 0-43 | 2-65 | 0-59 | 0-44 

material | | 
Chemical figure 0-18 | 0-42 | 2-56 | 0-57 | 0-40 
| | 

throughout their section. The average results, 


however, which are shown at the foot of the table, 
give a very clear indication as to the metals which 
segregate most in steel of this class. These are shown 
to be manganese and molybdenum. It is known that 
the segregates also contain carbon and sulphur in 
excess of the amount present in the normal metal, 
but this information was not obtained spectro- 
graphically. 

In order to minimise the effects of segregation 
of this order on the results of routine spectrochemical 


except in special cases where the sample under 
test contains very large segregates, are indicated 
in Table XV. The accuracy shown at the foot of 
this table may not be as great as is sometimes claimed 
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Fic. 24a—Effect of Time of Development on the Accuracy 
Fic. 24b—Effect of Temperature of the Developer on the Accuracy 


for routine chemical analysis, but it will be agreed 
that it does not fall far short, and that it is adequate 
for most purposes. 

The advantage to be gained by the use of the 





Fic. 25— Microstructure of Steel Forging, and a Crater Formed 
under Normal Conditions of Sparking 


spectrograph for metal analysis is dependent largely 
on the nature and volume of the work to be done. 
Where the volume is small, the class of metal being 
handled is known, and the time occupied in analysis 














Fic. 26—Transverse and Longitudinal Sections of Large Steel 
Forging, Etched to Show Segregates 


is not an important factor, it might be difficult 
to justify the purchase of the necessary equipment. 
Where, however, samples of unknown composition 





TaBLE XV.—Steels Analysed by Spectrochemical Methods and the Accuracy Attainable 



























































ae i : a: ects 
Type of steel. Si, | Mn, Ni, | Cr, Mo, v, Ti, Co, Cu, Al, 
| per cent. | per cent. | per cent. per cent. | per cent. | per cent. | per cent. | percent. | percent. | percent. 
Carbon ... ...| 0-01- | 0-o1- | 0-01- | 0-01- | 0-01- | 0-01 0-01- | 0-01- | 0-005- | 0-005- 
0-30 0-80 | 1-00 0-10 | 0-10 0-10 0-10 | 0-10 0:10 | 0-05 
Nickel Ditto Ditto 1-00- Ditto | Ditto | Ditto Ditto | Ditto Ditto Ditto 
4-5 
Ni-Cr | Ditto Ditto Ditto 0-10- | Ditto Ditto Ditto Ditto | Ditto | Ditto 
| 1-50 | 
Ni-Cr-Mo-V__...|_ Ditto Ditto | Ditto | Ditto 0-10- 0-10- Ditto Ditto | Ditto | Ditto 
| 0-70 0-25 | 
Mn-Mo a Ditto 1-3 | 0-01- 0-01-- 0-10- 0-01- | Ditto Ditto | Ditto Ditto 
| 1-9 | 1-00 | 0-10 | 0-40 | 0-10 | | 
| Accuracy attainable at percentage shown. ia 
| Bi, Mn, Ni, | Cr, Mo, v, | Ti, is er | Al, 
| per cent. | percent. | per cent. per cent. | percent. | per cent. H per cent. | per cent. | per cent. | per cent, 
Content .--| 0-30 0-80 3-50 0-80 9-70 0-25 0-10 0-10 0-10 0-05 
Accuracy ... ...|;+0-02 +0-05 +0-10 fn +0-05 |+4+0-02 +0-02 +0-02 +0-02 +0-01 
| 








tests, the author is now carrying out some experi- 
ments in which short exposures are made in about six 
different positions on the sample and are super- 
imposed on one another on one spectrogram. Space 


does not permit of a fuller description of the process 
here, but it can be said that the results so far obtained 
are very promising. 

The range of alloy steels now analysed by routine 
spectrochemical methods and the accuracy claimed, 


have frequently to be examined, or samples which 
can be separated into groups of the same type are 
received in large numbers, as in the author’s labora- 
tory, it can be said, as a result of very extensive 
experience, that the spectrograph is of immense value. 

As an illustration of its utility two examples 
may be cited. Several samples of 70/30 brass are 
often received together for complete analysis to a 
specification which limits the impurities to very 








small amounts. The elements to be estimated are 
lead, bismuth, cadmium, arsenic, antimony, tin, 
iron, manganese, aluminium, and nickel. The 
chemical analysis of a batch of twelve samples of 
this material used to occupy one man about a week. 
By spectrochemical methods the same analysis 
can be completed by one man within three hours. 

As regards steel analysis, twelve samples of nickel- 
chromium-molybdenum steel can be analysed spectro- 
chemically for the elements silicon, manganese, 
nickel, chromium, molybdenum, vanadium, alu- 
minium, and copper in less than one day. Estimates 
as to the time that one man would take to make such 
analyses by chemical methods will vary, but it will 
doubtless be agreed that the most speedy workers 
could not compete with the spectrograph on such an 
analysis. 

During 1938 approximately 50,000 quantitative 
determinations have been made in the Admiralty 
Laboratory, Sheffield, by spectrochemical methods, 
exclusive of those connected with development 
work. Furthermore, it is anticipated that during 
the present year this number will be almost doubled. 
From the information which has been given, it 
will doubtless be realised that a very important 
saving in time and material is effected when the 
spectrograph is applied to analysis on this scale. 








BRITISH STANDARDS INSTITUTION 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria Street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 

FUSES 

No. 88—1939. When Specification No. 88—1937, 
Electric Fuses, was published it was known that there were 
a few gaps in the technical data, owing to the fact that 
research was still in progress, and sufficient information 
regarding these outstanding items was not available. A 
new edition of this specification fills in certain of these 
gaps and includes a number of modifications and additions 
which have been found to be necessary since the earlier 
edition was published. The modifications relate to the 
rectification of slight ambiguities and the addition of 
warning notes, the necessity for which was not foreseen 
until the specification had come into general use. The 
test conditions have now been specified more closely by 
the inclusion of power factors and time constants, and the 
values specified for these qualities represent the outcome 
of tests which have been carried out by the Electrical 
Research Association and independently by various 
manufacturers. 





SUPPRESSION OF TELEVISION INTERFERENCE 


No 833—1939. There are many important services 
in which short and ultra short waves are used, and it is 
found that ignition systems of internal combustion engines 
are capable of causing severe interference with the recep- 
tion of these transmissions on receivers at a distance from 
the ignition system. Certain other items of the electrical 
equipment of an automobile, e.g., dynamos, voltage regu- 
lators, windscreen-wipers, &c., are also capable of causing 
intereference. This specification relates to the suppression 
of interference of these various kinds. It is primarily 
concerned with the protection of reception at points not 
in the immediate vicinity of the sources of interference, 
and the degree of suppression required has been specified 
with this end in view. The components and suppression 
methods described are, however, also appropriate to the 
protection of reception in the immediate vicinity of the 
source of interference. The causes and characteristics of 
the interference have been exhaustively investigated, and 
certain methods of suppressing the interference to an 
adequate extent without appreciable detriment to the 
operation of the machinery involved have been arrived 
at and are described in the specification, with some 
indication of the relative efficacy of the various methods. 
In the event of relevant legislation coming into force the 
guidance given in the specification will be of considerable 
assistance to the industry. 








DeatH or Mr. K. D. MacKenzie.—It is with regret 
that we note the death of Mr. Kenneth D. MacKenzie 
on Monday, May 8th. He had served the firm of 
Fredk. Braby and Co., Ltd., for forty years, the 
latter twenty-five years as a director. Mr. MacKenzie 
was a prominent figure in the steel trade in Glasgow and 
the West of Scotland, having for twenty-five years acted 
as general manager at the company’s Eclipse Works in 
Springburn and its other branches in Scotland. 

Sounp Repropuction.—In the course of a recent visit 
to the Shepherds Bush works of G. B. Equipments, 
Ltd., we had an opportunity to inspect the company’s 
new B H “ Duosonic ” G.2 sound head, which incorporates 
a number of new developments. One of the features we 
found of particular interest was the speed-regulating 
device, which is adapted to damp out jerky variations 
in speed caused by film jumping as a result of uneven 
joints, &c. This arrangement consists of rigidly coupling 
the reproducing drum to the same shaft as a liquid fly- 
wheel. The fly-wheel comprises a spun aluminium casing 
filled with liquid of high specific gravity and having 
stable viscous properties over a wide range of temperature. 
On starting up, the housing of the fly-wheel rotates freely 
around the liquid, but with increasing speed the whole 
rotates as one mass. Thereafter, any jerky speed varia- 
tions are damped out by the reaction between the liquid 
and the fly-wheel housing. As stated above, the sound 
head incorporates a number of other improvements of 
particular interest to cinematograph engineers. At a 
demonstration following our visit we found that repro- 
duction with the new sound head was particularly clear 
and the tonal quality excellent. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 
Iron and Steel Imports 


The following figures, taken from the Board of 

Trade Returns for April, show that imports of iron and 

steel and manufactures thereof fell to 91,634 tons from 

102,637 tons in the previous month, and the value to 

£989,288 from £1,172,063. Only the figures for the most 
important countries are given :— 





1938. 1939. 1939. 

| Total. Mar. Apl. 

Tons. Tons. Tons. 

Pig iron: Total ... 395,151 14,230 . 25,057 
British India ... 155,653 8,366 17,984 
Foreign countries 231,365 5,113 7,073 
Ferro-alloys .. ae 47,606 6,443 6,033 

Blooms, billets, and slabs : 

Total 4 of 314,989 . 21,343 15,400 
British c ountries 59,462 4,413 -— 
Sweden cee Se % 50 62 
Germany . 27,569 599... 
Belgium 55,417 7,470 2,116 
France... 101,188 4,823 6,104 
Other foreign countries... 70,249 4,000 7,118 

Sheet bars , 33,606 5,996 4,059 
Wire rods... vs 60,021 7,991 3,249 
Other bars and rods rr 102,919 9,009 8,040 
Angles, shapes, and sections 44,958 3,514 3,489 
Girders, beams, cana &e.: 

Total... =a 60,134 4,851 4,033 
Belgium 5,493 1,115 798 
France és 38,191 A742 .ve:.: 1,888 
Other foreign countrie Ss. 14,534 1,432 ... 1,340 

Plates and _ sheets (not 
US oe.) aca tae oot 68,009 7,742 4,402 
Wrought tubes 22,880 1,849 2,623 
Kailway material J 20,458 2,394 2,414 
Bolts, nuts, and metal screws 7,109 546 413 
Total from countries : 
British India ... 155,664 8,367 17,984 
Canada as 117,051 10,965 2,761 
Germany ... 94,685 7,440 5,621 
Sweden 89,804 9,231 . 10,285 
Holland 32,583 207 471 
Belgium 273,586 29,884 20,152 
Luxemburg 58,570 ... 10,918 12,748 
France 257,304 ... 10,609 10,698 
Czecho-Slov akia 12,367 ... 308... 875 
United States ... 20,671 ... 8,559 ... 3,737 
Total imports, iron and steel 1,340,735... 102,637 91,634 


Iron and Steel Exports 


The exports of iron and steel and manufactures 
thereof in April, according to the Board of Trade Returns, 
fell to 146,056 tons, valued at £2,955,662, compared 
with 167,917 tons, valued at £3,204,089, in March. The 
following are details of the principal exports :— 





1938. 1939. 1939. 
Total. Mar. Apl. 
Tons. Tons. Tons. 
Pig iron: Total . 94,012 8,743 5,792 
Forge and foundry . 44,375 4,308 4,200 
Aci i 25,690 2,315 ... 1,586 
Basic 23,947 3290... 6 
Ferro-alloys . 6,787 184... 489 
Sheet coe bright ‘steel bars, 
and wire r wa 22,162 1,192 879 
Bars and rods, other kinds... 102,074 8,053 5,917 
Angles, shapes, and sections 67,319 5,146 6,835 
Girders, beams, joists, &c.. 33,525 2,509 2,179 
Hoop and strip ... 37,408 1,828 2,268 
Plates and sheets, in. and 
over: Total... ... 131,052 14,339 13,765 
South Africa ... ... ... ,f : 962 264 
British India ... mae? 16,926 ... 1,510 828 
Australia ... 7,551 201 120 
Canada ... . 1,966 394 446 
Other British countries . 30,085, 1,836 1,319 
Denmark . meg 38,611 3,743 3,656 
Holland ... 10,633 2,113 3,976 
Plates and sheets under r gins 
. arene 2 63,516 5,827 7,288 
British India ... 4,550 486 222 
Australia ... 16,398 69 33 
Canada 5,097 134 2,105 
Mexico wi é 1,880 -- 2 
Argentine Republic 13,113 2,761 1,949 
Galvanised sheets - 147,332 . 16,527 ... 13,581 
Tinned plates... 319,403 21,747 ... 26,523 
Tubes, pipes, and fittings : 
Cas’ 
Up to "tin. diameter 48,985 4,544 2,968 
Over 6in. diameter .. 42,946 ... 4,089 2,636 
Wrought . 220,011 . 23,320 18,943 
Rabon material : 
Steel rails, new 105,999 8,744 3,838 
_— rs, fish- plates, and 
e-plates ; 25,618 972 241 
Total all iron and steel . 1,917,639 ... 167,917 ... 146,056 
British Steel Prices 
British iron and _ steel prices will remain 


unchanged until October 3lst, with the exception of 
hematite pig iron, Siemens Martin acid steel billets, and 
the products rolled from the latter. Prices were fixed 
last December until June 30th, 1939. The official 
announcement states: ‘‘ The following decisions have 
been reached by the Associations concerned, covering 
the main iron and steel products, in conformity with 
recommendations of the British Iron and Steel Federation 
and with the concurrence of the Import Duties Advisory 
Committee, with regard to prices for the period after 
June 30th, 1939, until the end of October, 1939. The 
prices of the products covered by the following Associa- 
tions :—Basic Pig Iron Producers’ Association ; Scottish 
Steel Makers’ Association; Midland and Welsh Steel 
Makers’ Association; North-East Coast Steel Makers’ 
Association; British Joist Makers’ Association; Soft 
Basic Billet Association; Basic Special Steel Billet 
Association; Free Cutting Steel Billet Association ; 
Forging, Drop Forging and Stamping Blooms, Slabs 
and Billets Association; British Sheet Bar Makers’ 
Association, will be maintained at their present level 
during this period, subject to the proviso in all sales 





and contract’ that deliveries after October 3lst, 1939, 
will be at Association prices then ruling. National 
Association of Hematite Pig Iron Makers: The price of 
all qualities of hematite pig iron will be reduced by 5s. 
per ton. Siemens Martin Acid Steel Billet Association : 
The price of acid steel billets (other than silico-manganese) 
of re-rojling or forging quality will be increased by 5s. 
per ton. National Association for Rolled and Re-Rolled 
Steel Products : The price of products rolled from Siemens 
Martin acid billets other than silico-manganese quality 
will be increased by 6s. per ton; the prices of all other 
products covered by the Association being maintained at 
their present level, subject to the proviso quoted above.” 


The Pig Iron Market 


Business in all departments of the pig iron 
market continues satisfactory with the exception of 
foundry iron. The state of this market is indicated by 
the production figures for April, which, at 924,000 tons, 
show a decline of 8500 tons compared with the March 
figure of 100,900 tons. The lower output should enable 
the producers of foundry iron to reduce their stocks, 
the more so as the market is improving, and during the 
past week or two consumers have shown greater willing- 
ness to place contracts for forward delivery. The key 
to the position, however, is the light castings industry, 
and until this is operating at a more normal rate the 
demand for high-phosphoric foundry iron must continue 
to be disappointing. Business in low phosphoric iron 
is proceeding at a good rate and the demand continues to 
expand; but this is not sufficient to make up for the 
poor deliveries which are being made to the light castings 
foundries. On the North-East Coast only one furnace is 
producing this class of iron, and this is sufficient to meet 
the market requirements. Little business is transacted 
with outside districts, and the quantities sent to Scotland 
are insignificant. The demand therefore is principally 
from local consumers, and these are not well employed. 
In the Midlands, activity in the foundry iron market is 
principally in low-phosphoric grades, which are being 
taken in good tonnages by,the engineering foundries 
and by firms employed on Government work. Rather 
brighter conditions have developed in the Lancashire 
market. The electrical engineers, machine tool makers, 
and jobbing foundries, however, have been in the market 
recently and placed some good forward contracts, in a few 
cases for delivery up till the end of the year. In Scotland the 
poor conditions at the West of Scotland foundries militate 
against a revival in the demand, and the production is 
ample to meet all requirements. The hematite market 
remains active and a fair amount of new business has 
been placed recently. The production in April showed 
an increase of 6800 tons compared with March, but it is 
evident that at the present rate of consumption it will 
be a long time before the stocks are liquidated 


The North-East Coast and Yorkshire 


Nearly all the works on the North-East Coast 
are in full operation and in many cases are being sub- 
jected to a heavy strain to meet the requirements of con- 
sumers. The growing demand has necessitated the steel 
makers extending their delivery dates and ordinary com- 
mercial users now have some difficulty in placing contracts 
for prompt execution. Although some of the steel makers 
still declare that the rearmament work accounts for only 
a small proportion of their output, this cannot take into 
account the indirect demand, ineluding buildings, aero- 
plane hangars, and A.R.P. requirements, which amount in 
the aggregate to a huge tonnage. The rapidity with which 
the shipbuilding industry on the North-East Coast has 
revived as a result of the Government’s assistance has also 
contributed to bring about a state of activity at the works 
which is reminiscent of the earlier days of 1937. Good 
contracts for plates and other descriptions of shipbuilding 
steel have been placed, whilst the additional Home Office 
orders for sheets, tees, and channels in connection with 
A.R.P. shelters are taxing the productive capacity of the 
industry. In the semi-finished steel department the 
position, which at one time aroused some anxiety, appears 
now to be regarded with more confidence since the 
announcement that the British Iron and Steel Federation 
has arranged to increase supplies from abroad. The output 
of the British works, however, is not sufficient to meet the 
needs of consumers and pending the arrival of these 
imports there may be a certain amount of tightness in the 
market. As it is, one or two re-rollers complain that they 
cannot cover their forward needs to the desired extent. 
In the Yorkshire market the pressure to obtain 
supplies of most descriptions of steel is unrelaxed. 
The Sheffield works continue to turn out considerable 
tonnages of alloy steels, which are in brisk demand from 
engineering concerns engaged upon Government work. 
The demand for high-carbon steel has also been more 
pressing than for some time. An active business is passing 
in bright-drawn steel bars and in cold rolled strip and is 
likely to be maintained for some time to satisfy rearma- 
ment contracts. 


Current Business 


The Tees-side Bridge and Engineering Company, 
Ltd., has received an order from Ceylon, valued at 
£1,000,000, for steel for the construction of aeroplane 
hangars. Plans for an extension to the sheet mill at 
Brown Bayley’s Steel Works, Ltd., in Manningham Lane, 
Sheffield, have been passed. Orders for three colliers have 
been received by 8S. P. Austin and Son, Ltd., shipbuilders, 
Sunderland. An additional shipbuilding berth will be 
laid down at the yard of the Blyth Shipbuilding and Dry 
Docks Company, Ltd., Blyth. Lithgows, Ltd., Port 
Glasgow, have received an order from the Asiatic Steam 
Navigation Company, Ltd., London, for two vessels, each 
of about 5000 tons gross. The Vogrie Colliery, Gore- 
bridge, Midlothian, is being abandoned, and the plant, 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 





Export quotations are 


including washing and cleaning plant, railway sidings’ 
locomotives, wagons, &c., will be offered for sale by 
auction by Shirlaw, Allen and Co., Ltd., Hamilton, on 
May 25th and 26th. The Dundee Corporation Gas Com- 
mittee has accepted tenders by twenty Scottish firms for 
about 85,000 tons of coal for use at the city gasworks in 
the coming year, at an average price of 23s. per ton. This 
is a reduction of 5d. per ton on the price paid for the last 

upply. Orders for two cargo vessels have been received 
Pa William Denny and Bros., Ltd., Dumbarton. Strakers 
and Love, Ltd., have received the sanction of the Durham 
County Council to their proposal to build a tubway 
crossing an unclassified road from Brancepeth village to 
Pit House, near Brandon. At a meeting of the Newcastle- 
under-Lyme Town Council recently a recommendation was 
adopted that negotiations be entered into for the purchase 
of supplies of coke oven gas from the Birchenwood Coal 
and Coke Company, Ltd., Kidsgrove, Stoke-on-Trent. 
The price would be 10d. per 1000 cubic feet, delivered into 
the Chesterton gasholders. The Department of Overseas 
Trade announces that the following contracts are open for 
tender :—South African Railways and Harbours Adminis- 
tration: supply and delivery of quantities of structural 
steel work for coaling plant at Capital Park, Pretoria 
(Johannesburg, July 17th); structural steel work, includ- 
ing columns, roof girders, principals, purlins, crane girders, 
galvanised sheeting, glass, steel windows, &c., for pattern 
shop and store at Salt River (Johannesburg, July 10th). 


Copper and Tin 


The electrolytic copper market has presented a 
rather dull appearance during the past week. The 
ordinary commercial demand has been restricted prin- 
cipally by the difficulty of transacting international 
trade arising from exchange problems. There seems, 
however, to have been a recrudescence of buying by 
European Governments which has been taken as an 
indication that war stores are again being accumulated. 
The difficulty of arranging transactions with Germany 
has prevented a certain amount of business passing, as 
sellers are reluctant to ship copper before payment. 
Italy has been in the market, and Japan has again bought 
direct from the United States. Consumers in this country 
have taken up fair quantities of metal at about the same 
rate as during recent weeks. In the United States the 
market has again improved and there has been some 
rather heavy buying, although a fair proportion of this 
represents sales by producers to their associated finishing 
works. The official price in America is retained at 
10-25c., but some of the producers have sold at 10c. The 
American statistics for April were disappointing, as they 
showed an increase in the world’s stocks of over 16,000 
tons. The figures, however, are unsatisfactory, as a new 
method of compilation has been adopted by the American 
Copper Institute, which now gives the shipments from 
the refineries instead of the actual production. The follow- 
ing are the statistics, the in parenthesis relating 
to March :—United States domestic production, 62,718 
tons (61,429 tons); production elsewhere, 97,559 tons 
(102,507 tons); United States domestic consumption, 
42,484 tons (50,486 tons); consumption elsewhere, 
111,194 tons (107,580 tons); stocks in the United States, 
332,513 tons (320,446 tons); stocks elsewhere, 190,209 
tons (185,945 tons). Dull ‘conditions continue to rule 
in the standard copper market, and the publication of the 
statistics gave no impetus to speculation, which has been 
completely absent for the past week or two. Lately 
there have been fair arrivals of Rhodesian copper which 
have been put into warehouse.... Business in the tin 
market has become rather quieter, and prices have 
developed a slightly easier tendency. At the same time, 
the undertone of the market remains firm, and it is 
believed that the consumption of the metal is improving. 
The position of the tin-plate industries in this country 
and the United States is much better of late, and this 
should provide a larger outlet for the metal. Prompt 
tin continues to be in tight supply, and special brands 
fetch high premiums. In the case of these descriptions 
the price of £230 which it is understood it was the aim of 
the control to reach has been practically attained. 


Lead and Spelter 


Prices in the lead market remain consistently 
firm, but the volume of business lately has shown a 
tendency to diminish. It is not thought that the consump- 
tion of the metal is declining in this country, and probably 
the reason is that consumers are taking considerable 
quantities of lead against existing contracts and for the 
time being are not inclined to enter into fresh commit- 
ments. The producers continue to sell freely, and this, 
of course, operates against any notable upward move- 
ment. In this country the cable makers, battery manu- 
facturers, and the paint trade have bought on a good scale, 
but the market suffers from the poor Continental demand 
which results in more lead being available on the London 
market than is actually required. Reports of declining 
operations in the building trade have naturally influenced 
this market, but apparently the lead pipe and sheet 
makers have still plenty of work in hand. It»is thought 
that the producers are maintaining their output and 
that while they can sell sufficient metal at current price 
levels they are not likely further to reduce production. 
Speculation in this market, as in other metals, has been 
almost non-existent, and it seems unlikely that there 
will be any change in this position until the international 
outlook becomes clearer. ... The spelter market remains 
featureless. A from buying by the galvanisers, 
who are exceptionally well employed, and to a lesser 
extent by the brassfounders, consumers have bought 
only limited quantities. In fact, for the time being, 
this market is suffering from a general lack of interest. 
There is plenty of metal about and regular supplies are 
expected for some time, so that there is little inducement 
for buyers to do more than satisfy their immediate 


requirements. 
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Current Prices for Metals and Fuels 





Makers’ official home trade price, per ton, delivered buyers’ stations. * Joists, Sections, Bars and Plates are subject to a rebate of 15s. to home users purchasing only 


PIG IRON. 


ue Home. 


(D/d Teesside Area.) 


Export. 
Foundry home prices, except for Scotland, less rebate of 5/—. 








N.E, Coast— £ a. d. £ se. d, 
Hematite Mixed Nos. ... 6 0 0... _ 
* No. 1 ne Se Goes 515 0 
Cleveland— 
No. 1 ama A a eek eR 6 2 6 
No. 3G.M.B. ors, i ae ae 5 0 0 
No.4 Foundry... ... 418 0.. —_— 
Basic ee are ee Cr) Ay Seen _ 
MIpLANDsS— 
Staffs— (Delivered to Black ne Station.) 
North Staffs Foundry ... 5 1 ee — 
= » Forge ees ee 0 0 - 
Basic Sak a becsicnahgs Seas Re iain ~ 
Northampton— 
Doening He. S 2) E98 BO — 
TORO en eee sk ae OOO RE TTS — 
Derbyshire— 
Ma. 3 ey kes ce 8 Oe ors _ 
Forge 418 Otof5 0 0 - 
ScorLtanpD-— 
Hematite, f.o.t. furnaces 6 0 6 .. ~ 
No. 1 Foundry, ditto ... 5 8 0.. 
No. 3 Foundry, ditto 6 & 6.. - 
Basic, d/d 412 6. - 
N.W. Coast— 6 0 6d/d caine 
Hematite Mixed Nos. ... {6 6 0,, Sheffield 
612 0,, Birmingham 
MANUFACTURED IRON. 
Home. Export. 
Lancs AND YORKs— £ s. d. £ 8s. d. 
Crown Bars MACE: . sak ame Vee —_— 
Best Bars Rae}... — 
MiIpLanpDs— 
Crown Bars ... . ee: te ea ge — 
Marked Bars (Staffs) é 3636.0 .: — 
No. 3 Quality... ... ...1017 6.. _- 
No. 4 Quality... ae a oe os 
ScorLanD— 
Crown Bares ... ... ... 12 & 0.. 12 6 O 
A ee Eee ai oe 1215 0 
N.E. Coast— 
Crown Bars is eG a 12 6 0 
Best Bars ie eee ERE. OD cos 12 15 0 
Double Best Bars . as je oo 13 5 0 
NORTHERN IRELAND AND FRzE StaTE— 
Crown Bars, f.o.q.... oan BE Osc. — 
STEEL. 
*Home tExport 
LONDON AND THE SouTH— £2, 4. Sad. 
Angles 1010 6.. 10 0 0 
Tees... aE 10 “6... ll 0 0 
Joists 1010 6.. 10 0 0 
Channels.. - 1015 6.. 10 5 O 
Rounds, Sin. onde up . ah 20: 6... 11 0 0 
ee under 3in. AE 29. :4t... ll 0 0 
Flats, under 5in. 22 29. I... ll 0 0 
Plates, jin. — 10 15 6... 10 2 6 
- fein. ... Jee Se ie 10 7 6 
af tin. ... oe i ee 10 12 6 
oe ORS 52. osc 1110 6.. 1017 6 
Un. fin. to and inol. 
6 Ib. per sq. ft. (8-G.)... 11 12 6 .. 1112 6 
Boiler Plates, jin. 1113 0.. 1112 6 
Nortu-East CoastT— £ s. d. oe Se 
Angles 10'S. 8... 10 0 0 
Tees... at 8:2. BB: :.8.2 
Joists : 2 9 ss 10 0 0 
Channels... 10 13 0.. 10 5 0 
Rounds, 3in. and up 2 2)... 11 0 0 
* under 3in. 11 16 Of... ll 0 0 
Plates, jin. (basis) 1010 6.. 10 2 6 
a WBS sca: a 1015 6.. 10 7 6 
os fin. ... u.8 4. 10 12 6 
meme Se ae. ee ae 1017 6 
Un. fin. to “‘s sleek 
6 lb. per sq. ft. (8-G.)... 11 12 6 ..: 1112 6 
Boiler Plates, Zin. ae OO 6 1112 6 
MIDLANDS, AND LEEDS aND DistTRIcT— 
©; £ s. d. £ s. d. 
Angles ser ae ODL. 10 0 0 
Tees... pan eee, BS... ll 0 0 
Joists be ine BE Ok 10 0 0 
Cintas. co ROBE DAs 10 5 0 
Rownda, Ss: initia hee ee a Oo: 9 
iis under 3in. «4 26 Of... ll 0 0 
Flats, 5in. and under > ae ae. Ee: ll 0 0 
Plates, jin. (basis) > 2. @... 10 2 6 
“= fein. ... oo MO. FBO nce 10 7 6 
on fin. ... te 5 re Geo 10 12 6 
si SN eee Sy ee oe 10 17 6 
Un. 0. to and inal. 
6 lb. per sq. ft. (8-G.)... 11 12 6... 1112 6 
Boiler Plates, jin. B38 6:0 11 12 6 











STEEL (continued). 
*Home, tExport. 

Guiaseow AnD District— £ «2. -d. £ 8s. d. 

Angles 10 8 O.. 10 0 0 
Tees... 3 foe eae ll 0 0 
Joists 10 8 0O.. 10 0 0 
Channels.. S 10:13 0... 10 5 0 
Rounds, Sin. end up 8 ae on year ll 0 0 
io under 3in. o ae 36: OTS, ll O 0 
Flats, 5in. and under ... 11 15 Of... ll 0 0 
Plates, jin. (basis) 1010 6... 10 2 6 
weer © eee 1015 6.. 10 7 6 
* tin. ... 3 ee Ee 10 12 6 
et ERE Bs Sic ee wae Yer GA 1017 6 
Un. fin. to and inel. 
6 Ib. per sq. ft. (8-G.)... 11 12 6 .. 11 12 6 
Boiler Plates, jin. ae | See as A 1112 6 
Sourn Waters AREA— & ss d. 8. & 
Angles 10 8 0O.. 10 0 0 
Tees... iS ae Gee Se ll 0 0 
Joists... 10 8 0.. 10 0 0 
Channels.. 1013 0... 10 5 0 
Rounds, Sin. and. up te ee eee 11 0 0 
on under 3in. 11 15 Of... ll 0 0 
Flats, 5in. and under ... 11 15 Of... 11 0 0 
Plates, jin. (basis) 1013 0... 10 2 6 
aa fein. ... 1018 0.. 10 7 6 
a tin. iS ieee Yin Saree 10 12 6 
i i. we +e 8 Oe 1017 6 
. fyin. to ond ry 

ae per sq. ft. (8-G.)... 11 12 6 11 12 6 
[rRELAND—F.0.Q.— BELFAST. Rest or IRELAND 
£ 8s. d. £ « d. 
Angles ji AO 2S @:.. 10 15 6 
Tees... ae 82 OBO. 1115 6 
Joists... i ae ae 1@"*. 1015 6 
Channels.. : casGe OO Oi ll 0 6 
Rounds, 3in. he OD sx aR O .. 1115 6 
ne under 3in. sie OT... 12 2 6 
Plates, jin. (basis) . 1015 6.. 10 18 0 
eee Geereeemr ee te ae ge SS 
* tin. sa 80 BB. 8.98 
a RS ee we} | ey ae 1210 0 
Un. in. to pin. inel. -1112 6. 11 12 6 

t Rounds and Plate tested quality ; <sntueted, 3s. less. 

OTHER STEEL MATERIALS 

Home. Export, f.o.b. 
Sheets. £ s. d. £ s. d. 
11-G.and 12-G.,d/d 1315 0 11-G.to14-G. 11 5 0 
13-G.,d/d... ... ... 14 2 6 15-G.to16-G. 1115 0 
14-G. to 20-G.,d/d... 14 10 0 17-G.to18-G. 12 0 0 
21-G. to 24-G.,d/d... 14 15 0 19-G.to20-G. 12 5 0 
25-G. and 26-G., dja 15 10 0 21-G.t022-G. 1217 6 

South Africa, Rhodesia, Nyasaland, £14; Canada, £14 12s. 6d., 
f.o.b. basis. Irish Free State, £14 15s., f.0.q., 4-ton lots. 

The above home trade sheet prices are for 4-ton lots and over; 
2-ton to 4-ton lots, 7s. 6d. per ton extra; and under 2-ton 
lots to 10-cwt., £2 per ton extra. 

Galvanised Corrugated sheets, basis 24-G.— 

Home. £ s. d. 
4-ton lots and up ... 17 5 0 
2-ton to 4-ton lots 1712 6 
Under 2 tons 1817 6 
Export: India, £15 16s, “oifs Irieh “Wee State, £17 5s., 
f.o.q.; General, £15 15s., f.0.b., 24-G. basis. 
TIN-PLATES— 
20 by 14 basis, f.o.b., Bristol Channel Ports, 20s. 3d. 
Tin-plate Bars, d/d Welsh Works, £7 5s. 
Brttets—100-ton lots and over, 35 to 100 tons, 5s. extra; less 
than 35 tons, 10s. extra. | i ee 
Soft (up to 0-25% C.), untested 30% 
a tested ... 712 6 
Basic (0- 33% to 0- 41% C.) ee 717:-6 
» Medium (0-42% to 0- 60% C.)... 810 0 
» Hard (0-61% to 0-85% C.) 9 0 0 
Ss » (0-88% to 0-99% C.) 910 0 
me » (over 0-99% C.) 10 0 0 
Rails, Heavy, 500-ton lots, f.o.t. 910 0 
» Light, f.o.t.... mesh eens 810 0 
FERRO ALLOYS. 
Tungsten Metal Powder 4/9} per Ib. (nominal) 
Ferro-Tungsten *... 4/8 per lb. (nominal) 
Per Ton. Per Unit. 

Ferro Chrome, 4 p.c.to6p.c.carbon £23 10 0 7/6 
Mas a 6 p.c. to 8 p.c. ... £23 5 O 7/6 
= is 8 p.c. to 10 p.c. ... £23 5 0 7/6 
a Max. 2 p.c. carbon ... £36 0 0 1i/- 

‘a ik » lp.c.carbon ... £38 5 0 1l/- 
S is » O-5p.c.carbon £41 0 0 12/- 
»  carbon-free 10d. per lb. 
Metallic Chesney 2/5 per Ib. 
Ferro Manganese paar 16 p-c. £16 15 0 home 
» Silicon, 45 p.c. to 50 p.c. £12 10 Oscale 5/- p.u. 
ins 75 p.c. ... ; £17 © Oscale 6/- p.u. 
» Vanadium... ... 14/- per lb. 
$6 Molybdenum 2 4/10 per Ib. 5/- forward 
» Titanium (carbon fre) 9d. per Ib. 
Nickel (per ton) . vos £185 to £190 per ton 
i enter A 8/6 to 8/9 per Ib. 


(Official Prices, May 1 
Coprer— 
Three Months ... 
Electrolytic ; 
Best Selected _ nets Bir- 
mingham . 
Sheets, Hot Rolled 


£4 
£4 
£4 


Tubes, Solid Drawn (basis) 
»  Brazed (basis) 
Brass— 
Ingots, 70/30, d/d Birmingham 


Tubes, Solid Drawn 2/1 Alloy 
‘a Brazed 
Tin— 
SUK 05, syis: 20s 
Three Months ... 
SreLTER— 
Three Months ... 
Lrap— 
Three Months ... 
Aluminium Ingots (British) ... 


. £228 
. £223 


£l 
£1 


£1 
£1 


FUELS. 
SCOTLAND 
LANARKSHIRE— 
(f.0.b. Grangemouth)— 
Navigation Unscreenéd 
Hamilton Ell 
Splints 
AYRSHIRE— 
(f.0.b. Ports)— 
Steam ... 


ForrsHIRE— 
(f.0.b. Methil or Burntisland)— 
Prime Steam .. ; 
Unscreened Nav igation 


LorHi1ans— 
(f£.0.b. Leith) — 
Hartley Prime 
Secondary Steam ... 


ENGLAND 
Soutn Yorxksuire, DoncasTER— 
Steam Hards... 
_ Washed Smalls 


NorTHUMBERLAND, NEWCASTLE— 
Blyth Best 
» Second... 
» Best Small... 
Unscreened 


DurHamM— 
Best Gas... 
Foundry Coke 

CarpirF— SOUTH WALES 

Steam Coals : 
Best Admiralty Large ... 
Best Seconds... Ses 
Best Dry Large 
Ordinaries 
Bunker Smalls 
Cargo Smalls ... 
Dry Nuts ay 
Foundry Coke 
Furnace Coke 
Patent Fuel ... 

SwansEA— 

Anthracite Coals : 
Best Large ... ° 
Machine-made Cobbles... 
Nuts 
Beans 
Peat... 
Rubbly Culm.. 

Steam Coals : 
Large Ordinary 


FUEL OIL. 


Inland consumption: contracts in bulk. 


Exclusive of Government tax of ld. per gallon; and 9d. per 
gallon on oil for road vehicles. 


Ex Ocean Installation— 
Furnace Oil (0-950 gravity) 
Diesel Oil 


from Associated British Steelmakers. Export prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 


NON-FERROUS METALS. 


ith.) 


1 0 Oto £41 
1 6 3to £41 
7 0 Oto £48 


— a 
coo & 


£47 15 0 
£78 0 0 
Export. 
123d. 
123d. 


Home, 
12}d. 
123d. 


£37 0 0 

oxport. 
11$d. 
134d. 


Home, 
114d. 


13$d. 





5 0t0:228 10 0 
0 Oto £223 5 0 


9tof£l3 1l 3 
Oto £13 16 3 


3.68 
315 


6tofl4 8 9 
6to£l4 13 9 
£94 (net) 


4°49 
412 


Export. 
18/— to 18/6 
17/6 
18/6 to 19/6 


17/- to 17/3 


17/6 to 18/- 
18/6 


17/6 
17/- 


19/— to 20/- 
16/- to 17/- 


19/- 
18/- to 18/3 


18/9 
27/~ to 28/- 


23/6 
23/- to 23/6 
23/- to 23/6 

23/- 
16/- to 17/6 
15/- to 15/6 
27/6 to 28/- 
31/- to 42/6 

29/- 

25/6 


36/- to 38/- 
41/- to 45/6 
40/- to 45/- 
33/- to 38/6 
26/- to 30/— 
15/- to 16/- 


22/6 to 24/6 


Per Gallon. 
33d. 
4}d. 
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French Engineering Notes 


(From our own Correspondent in Paris) 
Compulsory Production Returns 


Emp.oyvers of more than five men were required 
by a decree issued a year ago to make periodical returns 
to the Minister of National Economy of their production, 
number of men employed, number of hours worked for 
the total production, and the amount paid in wages and 
salaries. Such -information would supply the State 
with factors of production costs that should enable it 
to ascertain the situation of any branch of industry 
and the individual situation of manufacturers themselves. 
This decree followed closely upon the proposal outlined 
by the Minister of Commerce for a State “ orientation ” 
of industrial production, which involved an inquiry 
into the possibilities of national consumption and a 
grouping and specialising of manufacturers who would 
each turn out a few models or types of his particular 
category of goods. The idea of co-ordinating production 
with the aid of a system of investigation into what the 
country needs and can buy is not objected to in principle, 
but the scheme was turned down by Chambers of Com- 
merce and other bodies on the ground that it must end 
in the State taking over the entire control of industry. 
Although this danger has apparently been avoided, the 
decree nevertheless aroused suspicion among employers, 
who furthermore objected to communicating confidential 
information that might be useful to competitors. The 
Government then gave employers the option of supplying 
the information to their professional syndicates, which 
would summarise the data covering each branch of 
production for communication to the Minister of National 
Economy. Employers refused to make confidential 
returns even to their professional syndicates, and the 
decree became practically a dead letter. Last week, 
however, another decree was issued giving a list of twenty- 
one industries, including engineering and the metal- 
working trades, in which employers would have to make 
a monthly return of their production, total number of 
hours worked, and wages and salaries paid. Failure to 
comply with this order renders them liable to fines. 
They are assured of complete secrecy, whether the returns 
pass through the professional syndicates or are sent 
directly to the Minister of National Economy, and any 
one divulging them will be severely punished. No detailed 
figures will be published by the Direction of General 
Statistics and Documentation, which will only be con- 
cerned with totals relating to each industry. The General 
Confederation of Employers advises its members to send 
returns to their professional syndicates, which will 
transmit summarised data to the Minister of National 
Economy, because, it says, the returns will allow of a 
comparison being made between the general economic 
situation and that of the industries concerned. What 
really matters to the Government is that it must under- 
stand the exact situation of different industries when 
so much has to be done to adapt the national economic 
policy to changed conditions of home and foreign trade. 


A Foreign Trade Week 


A series of conferences and demonstrations 
will be held in Paris next week with the object of 
co-ordinating effort for the development of foreign trade 
and awakening the country to the necessity of inter- 
national exchanges as a means of promoting its industrial 
prosperity. It is called the ‘“ Foreign Trade Week,” 
and is similar to one that was held all over the country 
during the Paris Exhibition in 1937, when it gave little 
practical result, for the reason that nothing could be 
done in the then disturbed state of economic affairs. 
The situation has now crystallised sufficiently to allow 
of plans for trade with democratic countries being revived 
and publie opinion prepared for a rearrangement of trading 
facilities that may require some industrial sacrifice for 
advantages that will benefit the whole nation. Recently, 
a leading economist, Monsieur Charles Rist, appealed 
for a return to a more liberal policy of foreign exchanges 
on the ground that the idea of a favourable balance of 
trade is illusory when it restricts imports to the detriment 
of exports. Nevertheless, the general point of view is 
that efforts must continue to be made to obtain a favour- 
able trade balance so long as there is no probability of 
deficits being made good by foreign investments and 
services, France possesses categories of goods which 
have a high reputation abroad, and they offer possibilities 
of an expanding export trade that would bring far more 
profit to the country than certain industries that can 
only be carried on under shelter of rigid protection. Each 
day next week will be devoted to a particular branch of 
national activity. Organised by an influential committee 
under Government patronage, the “‘ Foreign Trade Week ” 
will be held annually and will doubtless do a great deal 
to help exporting industries to secure wider and more 
stable relations with other countries. 

Aircraft Carriers 

The old battleship ‘‘ Béarn,’’ which was trans- 
formed into one of the first aircraft carriers, is going 
out of service on account of insufficient speed, and the 
only modern ship of the kind in the French Navy is the 
“*Commandant-Teste.” The “Joffre” is being built 
in the construction dock at Saint-Nazaire. An order 
was placed last week with the Chantier et Ateliers de 
Saint-Nazaire for the construction of the “ Painlevé,” 
which is a sister ship to the “ Joffre,” and as she is expected 
to be built in a much shorter time it is probable that the 
‘“* Painlevé”’ will be put in service not long after the 
‘* Joffre.” Both ships have a displacement of 18,000 tons. 
The length is 236m. and the width 34m. The speed 
will exceed 30 knots. They will each carry about forty 
aircraft. So long as the construction dock is occupied 
by the aircraft carriers it is hardly likely that work can 
start upon the new giant liner for the Compagnie Générale 
Transatlantique for another eighteen months or more. 
The company has placed an order with Burmeister and 
Wain for the construction in their yard at Copenhagen 
of a motorship for service between Bordeaux and Casa- 
blanca. It will have a length between perpendiculars of 
135-5 m. and a width of 19:8 m. The two B. & W. engines 


British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are pri: in italics. 
When an abridgment ie not illustrated the Specification is 
without drawings. 


Copies of Speci; ions may be obtained at the Patent Office, 
Sales Branch, 25, Southampton Buildings, Chancery Lane, W.C.2, 
1s. each, 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
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STEAM GENERATORS 


503,172. July 29th, 1938.—Borter Furnaces, Leon Rainchon, 
Dorphein, Gemeente Budel N.B., Netherlands. 

This invention relates to a grateless furnace, especially 
for central heating boilers, of the type shown in the accompany- 
ing drawing, in which the coal that is fed from a feed hopper 
through a narrow slot forms a natural talus on a sloping surface 
formed by a furnace wall. The coal moves by gravity from the 
feed hopper on to the sloping surface A, which faces the inlet 
of the smoke-box. On the surface A the fuel forms a natural 
talus resting upon the bottom of the furnace and extending 
downward near the ash door B, which also serves for the 
admission of secondary air. Other taluses are formed as at 
C, which extends below the sloping surface A, and is 
supported both by the fixed plate D, which separates the doors 
E and F for the admission of Fayeerce Abe rom each other, 
and by the forwardly projecting, overhanging portion of the 
plunger G. The plunger may be moved backwards and forwards 











N°503,172 
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by a rack supported by and meshing with pinions. The upper 
portion of the plunger projects beyond the lower portion, and 
the latter is provided with apertures which serve for distributing 
over the talus H the air entering through the door F. Owing 
to the admission of primary air to the fuel taluses C, H, there 
are formed main combustion zones I and J, which are adapted 
to be controlled by means of the doors E and F and from which 
the combustion can proceed into the layer of fuel. For cleaning 
the fire, the door F is opened and the plunger moved to the 
position shown in Fig. 2. The clinker from the combustion 
zone I falls into the space cleared by the plunger, while the 
combustion zone, which is supported by the fixed plate D, 
remains undisturbed. Thereupon, the plunger is moved forward, 
and during this movement it pushes the clinker accumulated 
towards the door B, thereby acting, through the medium of 
this clinker, upon the combustion zone J, part of which is also 
urged towards the door, so that it can be removed by the next 
movement of the plunger.—A pril 3rd, 1939. 


DYNAMOS AND MOTORS 


503,434. November 5th, 1937.-ImMpROVEMENTS IN THE CoN- 
STRUCTION OF DYNAMO-ELECTRIC Macuines, The English 
Electric Company, Ltd., of Queen’s House, 28, Kingsway, 
London, W.C.2; Leslie Roberts, Reginald Donahoe 
Ball, and John Teal, all of Phenix Works, Bradford, 
Yorkshire. 

In a totally enclosed flameproof motor constructed in accord- 

ance with this invention, the internal air passes through a 

heat exchanger so as to give up heat to an external cooling 

fluid. The stator and rotor are housed in the motor casing 
of which the sides are closed by substantially semi-cylindrical 
boxes A shut off from the rest of the interior of the motor casing, 




















N°503,434 . E 
=o D 

Hirt 

H 

1 c 

ai 

at i 

FF 

; 


except for a gap at each end, by dividing walls B housing 
the interchangers. The internal structure of the latter may be 
of any known form, but preferably each comprises longitudinal 
tubes C and preferably bell mouthed at each end, through which 
external air or some other cooling medium is passed. The tubes 
C are shown welded into end plates D to form flameproof 
joints, external air being passed through from the fan E, which 
is situated outside the flameproof casing of the motor. The 
internal air is circulated by the fan F, over the stator and rotor, 
represented diagrammatically by G and H, in parallel, and then 
back over the tubes C where it is cooled. Preferably the internal 
air passes through the interchanger in the reverse direction 
to the external air, as shown by the arrows.—April 6th, 1939. 
503,409. October Ist, 1937——DyNnamo-ELecTRIC MACHINES, 
William Scott, of 13, Edwardes Square, Kensington, 
London, W.8. 





upon the shaft of the motor between the adjacent end cover B 


and a baffle plate or diap’ a C serving to cut off the space 
D containing the fan from the interior of the motor body E. 
This baffle plate closely embraces the shaft, if necessary, with 
the assistance of means to prevent the passage of dust, and is 
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secured at its periphery between the end cover B and the barrel 
or carcase of the machine. In a convenient case, the baffle 
plate may be a plain dise. It may, however, be shaped to suit 
circumstances and the exigencies of space. The carcase may 
be plain or may be provided with external cooling ribs as shown. 
—April 3rd, 1939. 


LIGHTING AND HEATING 


503,255. December 2nd, 1937.—E.xectrric Grow DiscHaRGEe 
Lamps, The General Electric Company, Ltd., of Magnet 
House, Kingsway, London, W.C.2. 

This invention applies to electric discharge lamps in which 

substantially all the light emitted by the discharge comes from 

the cathode glow and very little from the positive column. 

Lamps of this kind have the advantage that they are adapted 

to be operated on relatively low voltages. But hitherto their 

use has been limited by the low intensity of the light they 
emit, and the object of this invention is to provide lamps of 
the type specified having long envelopes, such as are used in 
advertising signs, yielding much more light than similarly 
shaped lamps of the same type hitherto known. In the illus- 
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tration A is an elongated U-shaped envelope, frosted or other- 
wise made diffusing. B is a core of glass wool, on which are 
wound the two interlaced wire helices C, D, which form the two 
electrodes. The core and electrodes extend from near one end 
of the tube to near the other. The helix D is connected to the 
cap E at one end, and the helix C to the cap H at the other. 
The helices are spaced from the wall of the tube by the glass 
beads F. The gas filling is a neon-argon mixture at 20 mm. 
pressure. G is the layer of luminescent material on the inner 
wall of the envelope, and it may also be present on the surface 
of the core. The luminescent material is preferably one of 
those known to ke excited efficiently by a discharge through 
the rare gases—for example, willemite, calcium tungstate, or 
magnesium tungstate.—April 4th, 1939. 


TRAMWAYS AND RAILWAYS 


503,464. August 5th, 1938.—PERMANENT Way FoR RaILways, 
Joseph Chatwin, 253, Gray’s Inn Road, London, W.C.1 
(Gesellschaft fir Oberbauforschung). 

The chair plate A shaped as shown is stamped to form hollow, 

semi-cylindrical ribs B with oblong holes and flanges D to 
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engage laterally the flange or foot of the rail and prevent it 
from creeping off, or other displacement to the chair plate. 
For securing the rail to the chair plate a clamping member C 





An improved externally ventilated or surface-cooled electric 





will give a commercial speed of 19-5 to 20 knots. 





motor is described in this specification. The fan A is mounted 


is placed over the holes. This clamp has a short imner limb 
adapted to rest on the rail foot and to be prevented 











636 


THE ENGINEER 


May 19, 1939 








from creeping by the flan D which projects slightly 
beyond the upper surface of the rail foot, and the other 
—outer—limb rests on the chair plate. A screw bolt, formed 
with an oblong, somewhat — oe. head, is inserted in the 
hole in the chair by tilting the head. By means of a nut the 
screw bolt is tightened up, and, by virtue of protruding lateral 
roof portions within the rib, it is centred.—April 6th, 1939. 


MISCELLANEOUS 


503,109. November 25th, 1937.—Propuction or CasTINGs OF 
Licut Mera, High Duty Alloys, Ltd., and Ian Ross, both 
of 89, Buckingham Avenue, Trading Estate, Slough. 

Difficulties have heretofore been experienced in the casting 
of light alloys into forms in which one part of the casting com- 
prises a mass of metal relatively bulky cc d with th 

part. An example of such a form of casting is a piston for a 

compression —w engine, the crown of which contains a mass 

of metal, whilst the skirt is relatively thin. The main object 

of the present invention is to provide a method of making a 

light metal casting of this type which is free from porosity and 

is also free from heavy residual stresses due to contraction on 
solidification. Referring to the drawings, the mould is a cup- 
shaped shell A of sheet steel of general cylindrical form, but with 

a 3 per cent. taper from the closed lower end to the open upper 

end to facilitate removal of the casting from the mould. The 

mould stands with its open end projecting from a cylindrical 
vessel which extends above the uppermost point of the mould to 
which the molten metal will be poured. Water may be admitted 
to the base of the vessel and flows out from an outlet pipe at the 
top above the uppermost point of the mould to which the 
molten metal will be poured. Within the mould an annular 
metal distance piece stands, with a core print B having a sand 
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core C attached. The core print, which is of sand or other 
porous material, is centrally positioned in the mguld and sand 
is packed around it to fill the s between it and the sides of 
the mould with the twofold object of preventing metal running 
down between the print and the mould and also of fixing the 
core to prevent its rising when the metal is poured. The vessel 
is carried in a frame by means of ring clamps and is furnished 
near its upper end with trunnions D, permitting the whole 
assembly to be tilted during the pouring of the metal. When 
carrying out the casting operation the water vessel and mould 
within it are tilted on the trunnions to a position almost: hori- 
zontal and the metal is poured rapidly from a crucible. During 
the pouring the vessel and mould are gradually brought back to 
the vertical position until in the last part of the pouring the 
mould is vertical. Immediately the pouring is completed water 
is admitted to the base of the vessel until it reaches the bottom 
of the mould. The temperature of the molten metal is then 
taken and if it is above the optimum casting temperature the 
metal is permitted to cool down naturally until the optimum 
temperature is reached. Water is then admitted rapidly and 
rises to the top of the vessel, whence it escapes. Thereafter, 
until the casting is cool, water is kept flowing rapidly, the rate 
of flow being dependent upon the size and shape of the casting 
and the temperature of the water supply.— March 31st, 1939. 


503,223. September 3rd, 1937.—ContTrot or FeED-WATER 
Suppty To Steam GENERATORS AND Boters, Clifford 
Harry Armstrong, Neil Hamilton Brown, and Copes 
Regulators, Ltd., all of the company’s address, 5-11, 
Theobalds Road, London, W.C.1. 

In the accompanying drawings is shown a boiler feed valve 
arranged for automatic operation, the control of the valve being 
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25 ite eee spot resulting therefrom with as rapid as possible a return of 
AN SZ the spot to its original position. The present invention provides 
1-T PY a tube the deflection characteristic of which can be altered by 
d | E adjusting the potential upon an auxiliary —t plate. 
Beanz A supplementary plate A is used with a separate lead-out 
SUuuir= conductor. By means of this conductor, the auxiliary plate 
le = 
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effected by an electric motor. The valve comprises a tubular 
member A, which is closed at one end, and is provided with 
four symmetrically disposed elongated ports. These ports 
are of tapered cross section and intersect the open end of the 
valve. The valve member is movable both rotationally and 
axially within a fixed sleeve B, which is provided with a series 
of symmetrically disposed rectangular ports C arranged so 


denser is suddenly discharged in the circuit E, and the cycle 


to bring the auxiliary plate A to a potential greater than that 


into register therewith. The incoming feed, which enters at 
D, is admitted all round the sleeve, and the outlet from the 
sleeve is aligned with the outlet connection E. The upper end 
of the sleeve B is provided with a series of circumferential 
oves F, and this grooved portion is fitted within a cylindrical 
re in the upper part of the valve body in such a way as to 
rmit a slight leakage of the feed from the inlet into the 
interior of the fixed sleeve above the valve member A. In this 
way possible sudden changes in the feed pressure are prevented 


the valve. A spindle G secured to the closed end of the valve 
member extends through a packing gland within a cover 
H bolted to the valve body. Mounted upon the cover is a 
structure which supports a bearing for the valve spindle. 
A sleeve I is threaded into the upper end of this structure and 
carries a gear wheel turned by the motor. The spindle is 
movable longitudinally to open and close the valve. The 
longitudinal position of the tubular valve member is normally 
determined by the position of the sleeve I. The spindle, how- 
ever, is movable in the valve closing direction against the com- 
pression of the spring L, and will move in this way if an 
abnormally high pressure should build up above the valve. 
At the upper end of the valve spindle there is secured a lever 
arm M which carries a counterweight. The arm is connected 
by means of suitable linkage or other means with a device 
which is responsive to changes of water level in the boiler. 
The control of the electric motor, which imparts longitudinal 
movement to the valve through the sleeve I, may be effected 
in various ways, such as by a steam-flow meter. In operation 
when the boiler is working in the region of full load, the valve 
will be positioned so that the ports afford nearly their maximum 
opening in both rotational and longitudinal directions. Upon 
the load being reduced, the rising water level in the boiler will 
cause the valve to be rotated through the medium of the lever 
M to narrow the port openings. At the same time, the reduced 
flow of steam will affect the flow meter or other responsive 
device, and the motor will be started up to rotate the sleeve 
I and move the valve A longitudinally to shorten the port 
openings. This will lead to a resetting of the rotational position 
of the valve by the water-level control, with the result that 
at the given load the port openings, instead of being elongated 
narrow slits, will be shorter and wider, or will approach a more 
equilateral form, and hence the flow will be less sensitive to 
small rotational movements of the valve. In this way the flow 
of feed is rendered more uniform and undesirably heavy fluctua- 
tions are avoided. Should the pressure of the feed supply 
increase above the normal there will be an increase in the 
pressure drop through the valve and an increase in the rate 
of flow. The arrangement shown provides compensation for 
such conditions since the increased pressure in the inlet D is 
transmitted past the grooves F to the inside of the sleeve 
beyond the closed end of the valve. The pressure thus exerted 
tends to compress the spring L and the valve is moved to close 
the opening and thus maintain the rate of flow at the desired 
value.—A pril 3rd, 1939. 


503,267. January 19th, 1938.—Brnr Conveyors, John Curran, 
“Tig Eoin,” Penylan Road, Cardiff, Wales, and Edward 
Curran and Co., Ltd., Bute Docks, Cardiff, Wales. 

An example of a construction embodying the invention 

is illustrated in the accompanying drawing. The conveyor belt 

A is driven by an endless belt B, which is driven by a pair of 
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drums C,C. One of the dru ns is arranged to be driven from a 
suitable source, and to drive the other by a chain and sprockets 
mounted on the axles of the drums. Guide rollers D determine 
the curvature of the belt A as it changes direction from one 
run to the other and support the driving belt B. A jockey 
pulley E permits the tension of the belt B to be adjusted.— 
April 4th, 1939. 


503,455. May 20th, 1938.—CatHopE Kay TuBEs anp Circuits, 
Standard Telephones and Cables, Ltd., of Connaught House, 
63, Aldwych, London, W.C.2. 

This invention finds one of its applications in systems in 

which a generator supplies deflecting potentials to the tube 

to obtain a desired displacement with respect to the time 

(or another variable) of the electron beam and of the luminous 
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A may be brought to the same potential as the main plate B, 


or it may be given a potential which is a fraction of the potential 
of the plate B. The fractional voltage can easily be obtained, 














“yew is connected to the junction point of the two condensers 
and D, and the potential applied to it is consequently only a 
fraction of the total potential applied to the main electrode. 
When the potential reaches a predetermined value, the con- 


503,383. July 13th, 1938.—Arraratus ror Heat EXcHAncr, 
Fried. Krupp Aktiengesellschaft, Essen, Germany. 

The invention relates to apparatus for heat exchange between 
two gaseous or liquid media, such, for example, as are present 
in reaction vessels for the high-pressure synthesis of petrol or 
the cracking of oil. A represents a heat-exchanging wall which, 
in the arrangements illustrated, is of cylindrical form, and in 
the outer face of which are formed cut-away portions constitut- 
ing axial channels B which may be connected at top and bottom. 


from becoming immediately effective on the weer surface of | These channels are open at the exterior and have the form of a 


rectangular, semi-circular, or oval cut away which has grooves 
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at the outer edges which are shaped to the form of the pipes 
for carrying the other heat-exchanging medium. The pipes C 
are of rectangular or similar cross section, and form closures 
for the open sides of the channels. The pipes are welded to the 
wall A, preferably with a filling for the interspaces. The portions 
of the pipes closing in the channels can be constructed as plane 
walls, or, for the purpose of stiffening and increasing the heat- 
exchanging surfaces, can be of the curved or corrugated form. 
Even for high pressures the Pipes may be made relatively 
thin as their heat-exchanging surface is small in relation to the 
content of the vessel.—A pril 5th, 1939. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this col , are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 








Institute of Petroleum 
Monday to Wednesday, May 22nd to 24th.—Meeting at Birming- 
ham on “ Fuels and Lubricants for Internal Combustion 
Engines.” 

Institution of Electrical Engineers 
To-day to Tuesday, May 19th to 23rd.—TRransMission SECTION. 
Week-end visit to Ireland. 


Institution of Structural Engineers 
Thursday, May 25th.—1l1, Upper Belgrave Street, S.W.1. 
Annual general meeting. 6.30 p.m. 


Manchester Association of Engineers 
Saturday, May 20th.—Visit to works of David Brown and Sons 
(Hudd.), Ltd., Huddersfield. 3 p.m. 
Railway Club 

Thursday, June 8th.—Royal Scottish Corporation Hall, Fetter 
Lane, E.C.4. ‘ Traftic Control Systems,” C. N. Anderson. 
7.30 p.m. 

Royal Aeronautical Society 
Thursday, May 25th.—Inst. of Mechanical Engineers, Storey’s 
Gate, Westminster, 8.W.1. Wilbur Wright Memorial 
Lecture, ‘‘Some Modern Methods of Research in the 
Problems of Flight,” G. W. Lewis. 6.30 p.m, 


Royal Institution of Great Britain 
To-day, May 19th.—21, Albemarle Street, W.1. ‘‘ New Pheno- 
mena in Liquid Helium,” J. D. Cockroft. 9 p.m. 


Royal Statistical Society 
Thursday, May 25th.—Royal Soc. of Arts, John Street, Adelphi, 
W.C.2. “Long-term Agricultural Experiments,” W. G. 


Cochran. 5.15 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS 


KENNEDY AND DOoNKIN advise us that they are changing 
their address to Alliance House, 12, Caxton Street, Westminster, 
London, 8.W.1. 

Lonvex, Ltd., electrical remote control engineers, inform us 
that owing to the expansion of business they have acquired new 
and larger premises at 207, Anerley Road, London, 8.E.20. 


Tue British ALumiIntumM COMPANY, Ltd., i has be agrens a 
branch office and warehouse at Abbey Buildings, Middle Abbey 
Street, Dublin, under the management of Mr. D. E. Cottrell. 


R. A. Lister anp Co., Ltd., Dursley (Glos), have appointed 
Mr. Fred Hill, M. I. Struct. E., as industrial service supervisor. 
In his new position Mr. Hill will be in control of the company’s 
fifty service engineers at present at work throughout the 
country. 

M. Gtover snp Co., Leeds, have changed their address to 
Hercules Engineering Works, Charmouth Street, Leeds, 11. 
The company was established over eighty years ago, and 
specialises in firewood, firelighter, and woodworking machinery. 
It has now been formed into a limited company. 











CONTRACTS AND ORDERS 


The Editor is always happy to print short announcements of 


contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





SizmMens Exxecrric Lamps AND Svurpuis, Ltd., London, 


for example, by dividing the condenser employed in the time base | ;, ‘il arded a contract by the Air Ministry for twelve 
generator into two elements connected in series. The auxiliary peat . re af Simnens ieliieh ante electric lamps of 


numerous types. 


Tue BrusH Exvecrricat ENGINEERING Company, Ltd., 


Loughborough, has received an order for a 30,000-kW Brush- 
Ljungstrém turbo-generator from the West Midlands Joint 


begins again and is repeated periodically. It is also possible | Electricity Authority, for installation at the Wolverhampton 
y ey i ™ a 3 generating station, The value of this order is approximately 








that the ports in the movable valve member may be brought 


of the main plate B by a similar method.—April 6th, 1939. 





£110,000. 










































































